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A Happy and Prosperous New Year 
to electricians the world over! 


Interest in electrical progress is evi- 
denced by press quotations from various 
sections of the country, published else- 
Where in this issue. The figures we have 
given, showing the development and evi- 
dent stability of electrical properties 
of two important branches, have been 
widely noted, and leading financial insti- 
tutions have expressed to us the belief 
that the success shown assures additional 
capital for the field of electrical endeavor. 
It is rapidly becoming recognized, we be- 
lieve, that no safer investment can be made 
in these days than in well-organized elec- 
trical companies. 


ELECTRIC LIGHTING COSTS AND 
PROFITS. 

Elsewhere in this issue there is set forth 
the result of a study of the cost of fuel 
and the rates charged for electric current 
in different parts of the United States. 
These figures are analyzed in that place, 
and here it is intended to speak of only 
one phase of this interesting subject, 
which is the relation between the price 
charged and the nature of the goods de- 
livered. 

The base rate upon which electric light 
is sold by meter varies between twenty 
cents and five cents per kilowatt-hour in 
different parts of the United States. In 
a very large majority of stations electric 
meters have been installed in the prem- 
ises of customers, and the old contract 
arrangements, under which electric light- 
ing was first introduced to the public, 
have been abrogated in favor of the new 
method of charging for current supply by 
meter. Apparently nothing could be more 
equitable; practically, results attained by 
the meter system and the condition of the 
art determining the future outlook of 
electric lighting companies both point to 
the necessity for some revision of this 
method of charge if the best results and 
the greatest satisfaction all round are to 
be attained. 

The difficulty lies in the fact, often 
pointed out in these columns, that elec- 
tricity supply companies are selling kilo- 
watt-hours to people who are buying light 
and power. Unfortunately, the propor- 
tion between the kilowatt-hours registered 
on a meter and the amount of light, or 
the amount of power, obtained by the 
customer is not an invariable function. 
The average purchaser of electric light 
does not know a volt from an ampere, 
nor has he the remotest conception of the 
terms in which his monthly bills are 
couched. This of itself invites dissatis- 
faction. In general, the more elaborately 
complicated and apparently equitable sys- 
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tem of charge employed, the more dark 
and awful a mystery it seems to the man 
who has to pay the bills, and the more 
it invites his criticism and dissatisfac- 
tion. And in addition to this, no system 
whereby a man is charged for the raw 
material which must be converted through 
more or less variable agencies into the de- 
sired product can be either entirely equita- 
ble or entirely satisfactory. 

It should be borne in mind that the 
customers of a central station want light 
or power, and they are willing to pay for 
these commodities by meter or otherwise, 
provided they feel that the meter accu- 
rately registers their consumption. Here- 
in lies the whole gist of the matter. We 
must in some way return to the lamp-hour 
or candle-power-hour basis of charge in 
order to put the electric light business 
where it belongs before the public. 

Doubtless these remarks will be regard- 
ed as heretical, but station managers con- 
fronted with the possibilitv of great im- 
provements in electric lamps must do 
something. The proposition is simplv 
this: High-efficiency lamps mean the same 
light for reduced current consumption. 
If the customer is contented with the same 
light he will pay the station less for it. 
It is argued, on the other side, that this 
cheapening of light will produce a very 


wide expansion of electric lighting which . 


will more than compensate for the de- 
creased price received by the station per 
unit of light. It should not be forgotten 
that this also means an increased capital 
cost and maintenance cost for mains, con- 
duits, feeders, ete. On the basis of a 
svstem of charge of whatever kind that 
would equitably measure the light or 
power actually supplied to the customer, 
the stations themselves will receive the 
benefit of any improvements in lamps, 
motors or methods, and this without in 
any way subjecting the current user to 
detriment. 

The subject is one that should receive 


. 
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the most careful, thoughtful and imme- 
diateattention. It is commended to electric 
light men as one worthy of the best that 
they have to give it, and it is hoped that 
these remarks may produce some discus- 
sion which will bring out a better plan 
than is now generally pursued in the hand- 
ling of this business. 
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WIRELESS TELEGRAPHY WORK IN THE 
UNITED STATES WEATHER BUREAU. 


The report of Professor Willis L. 
Moore, chief of the United States Weather 
Bureau, contains a large amount of in- 
teresting information regarding the work 
in the development of wireless telegraphy 
which has been done by that bureau. A 
number of substantial improvements have 
been made in the Weather Bureau’s sys- 
tem of wireless telegraphy. The efforts 
of this bureau have been directed toward 
the solution of three problems, the first 
of which was to perfect a transmitter 
which should be more powerful and in 
which the energy of radiation should be 
largely increased. Another was to devise 
a more delicate receiver and one which 
should not cepend upon an imperfect and 
variable contact as are the systems of the 
present time. The third was to discover a 
system of selective telegraphy by which 
messages could be differentiated, so that 
only the receiver for which the message 
was intended should receive them. 

Professor Moore reports that the prob- 
lem to discover a more powerful or eco- 
nomical transmitter has been solved suc- 
cessfully, and he believes that the prob- 
lem of devising a more delicate receiver 
is nearing solution. The third problem, 
that of discovering a system by which the 
messages could not be- interrupted, has 
been solved theoretically, but not yet fully 
demonstrated in practice. 

A large amount of experimental work 
remains yet to be done before the system 
is reliable for intership communication 
or before any two systems of wireless 
telegraphy can work within the same field 
without each rendering the other useless. 
Such progress has been made that, with no 
interference by private systems, stations 
can be operated over a distance of 150 
miles. Such stations are now in opera- 
tion on the coast of North Carolina and 
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Virginia, and stations are soon to be estab- 
lished between the mainland and the 
Farallone Islands, and also between the 
mainland on the Pacific coast and the 
Tatoosh Islands. 

In case a system of selective telegraph 
can not be discovered such as not to ren- 
der useless other systems and thereby pre- 
vent the use to commerce of wireless teleg- 
raphy, it may become necessary, because 
of the value of wireless telegraphy to the 
marine interests, for the government to 
take exclusive control of all systems of 
aerial space telegraphy and to establish 
stations along the coast where they will 
In this 
case even difficulty would be experienced 


not interfere with each other. 


occasionally where two ships near together 
were trying to communicate with one of 
the stations. i 

It should be a source of great gratifica- 
tion to all those who are interested in the 
development of the art of wireless teleg- 
raphy that such important advances have 
been made by this bureau of the govern- 
ment, and ll will await with increased 
anticipation, since Marconi’s recent dis- 
covery, the developments which the future 
may bring forth from this direction. 


1902. 

The new year is a time at which we 
are rather given to summing up what hat 
gone before and prophesying about what 
It is doubtful 
whether the gift of actual prophecy would 


may come in the future. 


be either enjoyed or appreciated if any- 
body had it. We can look in most matters 
only a very little way, and that dimly, 
into the future; but we can see, in so far 
as the electrical industry is regarded, ‘that 
progress will be swift and advancement 
sure during the coming year. 

The year which has just closed was one 
of the most remarkable that has marked 
the history of the advancing electrie arts. 
A number of great inventions were made 
in it, and most notable works of engi- 
neering completed or undertaken. Per- 
haps no other year since 1876 has seen go 
much progress as has the last. 

We open the new year with the bright- 
est outlook and prospect that has been 
enjoyed for a long time. Every indication 
points to a continuance of the prosperous 
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and satisfactory conditions which have 


marked the last two years. The limit to 


the expansion of our foreign trade has 
apparently, in some degree, been reached by 
the inability of foreign markets to absorb 
more of our goods, but even with this lim- 
itation our industry and commerce are at 
a high tide of prosperity, and people gen- 
erally in all walks of life are receiving 
good incomes. It is an cra of expansion 
and development when capital may easily 
be had in large sums at low rates of in- 
terest for the promotion and establishment 


` of engineering works. 


CAPITAL AND LABOR. 

A meeting was held in New York last 
week which would seem to mark a great 
advancement in the relations of capital 
and labor. At this meeting men from 
among the largest employers of labor in 
the country and also those at the head of 
some of the largest labor organizations 
were assembled for the purpose of dis- 
cussing means of settling harmoniously 
the great problems which are constantly 
arising between capital and labor, and if 
possible do away with the great strikes, 
the results of which have been so disas- 
trous in their effects both upon capital and 
upon labor. 

As a result of this meeting a standing 
committee was named to which troubles 
between capital and labor could be referred 
and, if possible, a settlement reached with- 
This committee is 
composed of representatives on behalf of 
the public, of organized labor and promi- 
nent employers. 

The personnel of the committee indi- 
cates that much good is to be expected 
from it in the future, but it should be re- 
membered that to be of any use disputes 
must be referred to it and that both parties 
to a dispute must abide by its decisions, 
and that they must be final. If this is not 
done, the purpose for which the com- 
mittee was formed will be completely 
thwarted and a great opportunity lost to 
both parties. 


out resort to strikes. 
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Is it not about time for the electric 
ferryboat to be put into service? It would 
show high economy over steamboats for 
short ferriages. 
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Science 
Brevities 


Electrical Properties of Chromium—T hv 
current number of the Journal of the 
Chemical Society abstracts a paper by 
Mr. Eberhard Brauer, giving the results 
of a study of the electrical properties of 
chromium during dissolution in acids. It 
seems that the dissolution of “active” 
chromium is attended by a remarkable 
periodicity in the rate of evolution of 
hydrogen, while active chromium also ex- 
hibits changes in its electric potential as 
the current produced by a cell of active 
chromium and platinum immersed in acid 
periodically varies. The author describes 
apparatue by which both these variations 
can be simultaneously studied; a cell of 
active and inactive chromium in hydro- 
chloric acid was employed, and the varia- 
tions of hydrogen evolution and of current 
strength produced oscillations of two re- 
flecting mirrors, whereby two permanent 
records on photographic paper were ob- 
tained in juxtaposition. It was found 
that the two variations were intimately 
connected, perfectly analogous curves be- 
ing obtained for both, although evidence 
of variations in the electrical properties 
was obtained when the evolution of hydro- 
gen was apparently constant. The in- 
fluence of temperature was studied; no 
Periodicity was observed at six degrees, 
it was very marked at twenty degrees, and 
an increase to thirty-one degrees caused a 
great increase in the frequency. The 
effect of variation of concentration of the 
acid was also investigated, the frequency 
was found to increase with concentration, 
but to be no longer apparent when the 
acid was too strong. A cell was also em- 
ployed in which a current of the acid was 
maintained, so that variations of composi- 
tion at the electrodes were avoided; in 
some cases a sufficiently rapid flow of acid 
caused a cessation of the periodicity. It 
was found that a piece of pure chromium 
was inactive, but that activity was induced 
by rubbing with a piece of cadmium. 
Slight activity was also occasioned by the 
addition of sulphides or arsenic to the 
acid, this addition having further very 
great influence on the periodicity of active 
chromium. The author considers that the 
explanation of these phenomena is to be 
looked for in the variations of electro- 
motive force associated with the different 
oxidation stages of chromium. 

Resistance of India-Rubber— Mr. A. W. 
Ashton has made an attempt to ascertain 
what relation exists between the resistance 
of different dielectrics and the electro- 
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motive force at which the resistance is 
measured, and also what effect is pro- 
duced on the insulating properties of 
india-rubber by the continued application 
of a high alternating pressure. ‘The re- 
sults of his work have been published in 
the Philosophical Magazine and abstracted 
in the London Electrician. It appears 
that Para rubber, which is the kind gen- 
erally used in the manufacture of cables, 
is more easily attacked by ozone or other 
gas generated by the action of alternating 
stress on the air than other kinds of rub- 
ber. This decomposition has, however, 
only been detected when there has been 
comparatively free access of air to the 
rubber. In the case of the rubber called 
No. 1 by the author, although it was kept 
for 3,000 hours under an alternating stress 
having a maximum value of 50,000 volts 
per cm., no deterioration in insulating 
properties could be detected, but the fact 
that this rubber becomes harder and rather 
brittle on keeping makes it unsuitable for 
cable work. The principal conclusions ar- 
rived at are: That in the case of the 
okonite cable the current during the first 
hour’s electrification increases as the 
charging pressure increases; that this does 
not necessarily prove the dielectric not to 
follow Ohm’s law, since the true conduc- 
tion current must be considerably less 
than the total current, unless electrifica- 
tion is continued for very lengthened 
periods; that in the case of the okonite 
cable and the parafhn paper condensers, 
the charging current is a power function 
of the time reckoned since electrification 
commenced, and on this may be super- 
imposed a current of true conduction; 
that for the okonite cable, the mica, and 
the paraffin paper condensers, the dis- 
charging current is a power function of 
the time which has elapsed since discharge 
began, the currents at any particular 
charging pressure, but varying time of 
charge being given in case of the okonite 
cable by equations of the form: 


= 


where z — X = K,T—*; ¢ = time in sec- 
onds since discharge commenced, T = 
time of charge in seconds, and K, K,, K,, 
K, and z are constants. 


Improvements in the Goldschmidt Weld- 
ing Process—In a recent issue of the 
Zeitschrift für Elektrochemie, Dr. H. 
Goldschmidt, of Essen, describes im- 
provements in welding by his well-known 
“Thermit” process. This article has been 
abstracted in the London Electrician. In 
the older form of apparatus it was cus- 
tomary to use a crucible of ordinary 


8 


shape for containing the “Thermit” mix- 
ture, and when the reaction between the 
aluminum dust and oxide of iron was 
complete, the liquid contents of the cruci- 
ble were poured off over its edge, the 
molten corrundum being the uppermost 


owing to its lower specific gravity. By | 


this method a certain loss of heat resulted 
from radiation. Using the new method 
this loss is avoided, and welding by use 
of “Thermit” is simplified and increased 
in efficiency. The new form of “Thermit” 
crucible is funnel-shaped, and is open be- 
low. A lead casing, lined thickly with 
a basic fire clay, is recommended. The 
dimensions of the discharging hole are 
important. It should be tapered from 
above, measuring 30.66 mm, at its widest 
point and 8.12 mm. only at its lowest 
point. The funnel-shaped crucible is sup- 
ported by a tripod or other means closely 
above the joint to be welded, and the 
amount of “Thermit” charged must be 
regulated by the size of the joint and 
thickness of metal required. ‘Two meth- 
ods of tapping this crucible when the re- 
action between the aluminum and ferric 
oxide is complete are described. In the 
first, plates of sheet iron of varying thick- 
ness are inserted in the discharging hole 
at the base of the crucible. The molten 
iron, as it collects in the bottom of the 


crucible, melts through these, and the dia- 


charge is automatic. It is difficult, how- 
ever, to select plates of just the requisite 
thickness to be penetrated at the moment 
when the reaction is completed, and the 
separation of the two layers has occurred. 
It is, therefore, safer to use the second 
method, which conaists in the use of a 
lever arm and punch working from below, 
by means of which the plate closing the 
hole can be pushed away when the con- 
tents of the crucible are ready for dis- 
charge. A thicker plate, of course, must 
be used in this case, and it is advisable to 
cover it with one cm. of fine sand to guard 
against the danger of premature dis- 
charge. Several illustrations are given of 
welds carried out with the new form of ap- 
paratus. It is stated that with it, broken 
steamship propeller shafts have been 
satisfactorily Joined, as a result of the 
high temperature of the molten iron at 
the moment when the reaction between 
the aluminum and the ferric oxide is com- 
pleted. This temperature is estimated to 


be 3,000 degrees centigrade, and with the 
new apparatus a little loss of heat occurs 
between the crucible and the welded joint. 
Such a repair of a broken shaft is said to 
have been recently carried out with suc- 
cess on a ship owned by Messrs. Lester & 
Foe at the Royal Albert Docks, Lon- 
on. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES. 


BY A. E. DOBBS. 


SHORT TOLL AND PARTY LINES. 


Party lines do not furnish an ideal 
service;-there are quite a number of ob- 
jections to them. In the first place eaves- 
dropping is probably one of the worst, for 
there is nearly always some idle individual 
—sometimes several—connected on the 
line who wishes to find out what his neigh- 
bors are talking about, some farmer’s lines 
being so bad in this regard that if the 
subscriber called does not answer the first 
ring, he can not be signaled again till 
every illicit listener on the line has hung 
up his receiver, which may delay a call 
for ten or fifteen minutes. 

In the second place, when a subscriber 
wishes to use his line it frequently hap- 
pens that some other party is using it at 
the same time, which is exasperating and 
often creates hard feeling, especially when 
two or more subscribers try to obtain 
possession of the line at the same time, 
which frequently happens. Many sub- 
scribers, very inconsiderate of the rights 
of others, will hold the line an unreason- 
able length of time, or neglect to ring off 
when through using it, thus delaying the 
disconnection at central. In some cases, 
however, they are not really to blame, as 
on a heavily loaded line it is a difficult 
matter to ring off, as the switchboard 
drop does not readily fall. Thus party 
lines do much to emphasize the worst 
traits in human nature. 

Third—When another party in the 
same neighborhood desires connection the 
temptation to add one more to an already 
overloaded line instead of building an- 
other line out to that particular com- 
munity is very strong with some managers. 
It may be the intention to build another 
line out there in a few weeks, but this is 
frequently neglected and the subscribers 
are compelled to worry along with a very 
inefficient service. 

Some manufacturers in the past have 
advertised instruments that would signal 
over thirty or forty stations on one line, 
but most of them have found out that 
poor service, which is an almost certain 
accompaniment to this condition of 
things, tends to discredit their instru- 
ments, and though they sell instruments 
for heavy work of this kind, they now do 
all they can to discourage the practice. 

Fourth—A party line always takes 
up as much of an operator’s time as two 
or three connections to a single line, due 
to the fact that the party called does not 
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often answer promptly, as the constant 
ringing on the line makes them more or 
less inattentive to all signals. All this is 
based on the supposition that selective 
signaling is not used. If the ringing is 
done selectively, the switchboard is com- 
plicated, an undesirable feature. 

Fifth—Selective systems are rather 
difficult for the average small exchange 
inspector to understand, and very few of 
them are so constructed that they can not 
gct out of order; some of them, we regret 
to say, do so quite frequently. 

We sometimes find short toll and party 
lines combined, which are, if possible, a 
still greater nuisance. And yet mana- 
gers of small exchanges are compelled by 
the necessities of the case to build party 
lines in a great many places and make 
them pay, where direct lines would not 
pay interest on their first cost. 

A great many communities would not 
support expensive construction and are, 
therefore, content to put up with a com- 
paratively poor service which, in many 
cases, is the only one that can be afforded. 
Moreover, in many cases cheap party line 
service educates a community to the ad- 
vantages of telephonic communication, 
and in time leads to a demand for some- 
thing better. 

Even a poor telephone service ts better 
than none at all, and very few people hav- 
ing a telephone fail to get their money’s 
worth. 

To illustrate the situation, in a great 
many rural districts adjoining fairly 
good sized towns in the central and west- 
ern states, the manager is confronted with 
the following conditions: 

First—A group of farmers living from 
five to ten miles from town desire tele- 
phone connection. 

Second—To build a respectable line of 
twenty-five-foot poles with, say, one cir- 
cuit upon it, requires an expenditure of 
from $75 to $100 per mile, including in- 
struments. 

Third—To make this line remunera- 
tive requires an income equal to at least 
twenty per cent on the original invest- 
ment. 

Fourth—To make such a line pay 
would, therefore, require an income of 
$100 a year for each five miles of its 
length. 

Fifth—Not anticipating more than ten 
or twelve subscribers, the line is frequent- 
ly built as a bracket line and if another 
line should be added more brackets are 
put on. 

Sixth—It sometimes happens that con- 
ditions are such that rural communities 
will not pay more than from $12 to $18 
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a year for service which, for the reasons 
already explained, makes either grounded 
or ten-party lines necessary—the ten be- 
ing sometimes increased to twenty parties 
on one line, to the great detriment of the 
service. 

Seventh—The amount of money in the 
exchequer is often limited to such an ex- 
tent that it is difficult to secure the nec- 
essary funds to build properly. 

To begin with the first condition, a 
prosperous farming community is a very 
valuable adjunct to an exchange and 
greatly increases its value, as does also the 
operation of widely connected toll lines. 

As to the second, the greatest cost of 
building a small line consists in the set- 
ting up of the poles and cross-arms, after 
which the cost of new circuits is but little 
vreater than that of the wire and instru- 
ments. In order to reduce the first cost 
of building, farmers will, in the winter 
time, frequently cut and haul poles to the 
road free of expense to the company, and 
in some cases even go so far as to furnish 
the labor necessary to setting them up, the 
telephone company, of course, superin- 
tending the work and retaining control 
after the line is built. 

Where the line has to leave the main 
road to reach a subscriber’s premises the 
expense of building to the house should 
always be borne by the subscriber who, if 
he wishes, can furnish his own poles. Poles 
furnished as above should always be of 
standard size and length. Don’t allow 
of bean-pole construction, except it may 
be on a side line to a subscriber’s house. 
In communities that will not likely re- 
quire long-distance service and which are 
unvexed by trolley roads, grounded lines 
will furnish a satisfactory means of com- 
munication. Some grounded country 
lines, as a matter of fact, are quieter than 
most metallie circuits in a city. If there 
should be several grounded lines parallel- 
ing each other for five miles or more there 
will most likely be more or less cross-talk. 
Most farmers will not, however, seriously 
object to this so long as it is not severe 
enough to interfere with their conversa- 
tions. As to long-distance service the 
proper use of repeating coils will allow a 
very fair service irom a grounded line up 
to 100 or 200 miles, which is about the 
limit for an ordinary instrument, anyway. 
It is generally advisable to use only No. 
12 iron wire for lines of this character on 
account of its strength and cheapness. 

As to the third proposition, the plan 
used in a great many Indiana and Ohio 
towns is simple. In the first place the 
number of telephones on one line is lim- 
ited to six and the limit is rigidly adhered 
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to. 'l'hbe soucitor will go to a group of 
farmers and propose to put six tele- 
phones in that neighborhood at a cost of 
gis per year for each instrument in con- 
sideration of a three years’ contract, the 
company agreeing to put in bridging in- 
struments and metallic circuits. ‘his 
charge of $18 per year is for distances of 
from two to five miles from the exchange 
or the city limits. Having made tus 
proposition to the farmers along the road 
ue leaves several blank contracts with 
tem and lets them form their own clup, 
us it were, by deciding who shall join them, 
ut the same time teuing them toat wen 
sx names are turned ın the line will be 
puilt. ‘Ibis leaving them to select ther 
own company in a line of this kind is more 
salistactory to subscribers than if placed 
promuscuously at the pleasure or conven- 
lence of the company. dt may be, of 
course, that some one will be left out of 
a club of tus Kind who desires connection, 
but be can be taken care of in subsequent 
Installations. Lbs plan generally results 
in having every well-to-do farmer within 
ten mues of town becoming a subscriber. 

sy means of bells of tixed polarity and 
direct-current generators ıt is possible to 
ring four subscribers selectively; that 1s, 
omy the one bell desired will be rung, or, 
if there is no Objection to ringing two sub- 
scribers at once, eight can be connected 
A system of this kind 
saves subscribers the annoyance of con- 
tinual ringiny, and also contributes to 
secrecy by concealing the calls from all 
but the persons wanted, and simplities the 
signals to one ring on a four-party, one 
and two rings on an eight-party, or one, 
two and three rings on a twelve-party line. 
lt, however, requires a direct-current or 
impulse generator at the exchange and a 
four-button ringing key at the board. 
When there are party lines of this kind 
to deal with it is best that they should 
be confined to one section of the board 
and under the care of one operator who 
knows the lines and their various com- 
binations. 

Do not place more than six subscribers 
on one line. This is a good rule to go by. 
It is better to have two five-party grounded 
lines than one ten-party metallic-circuit 
line. 

Fifth condition—As before stated in 
these articles, all poles should measure not 
less than twenty inches around the top, 
and should be set in the ground as though 
intended to stay there twenty years. They 
should also be roofed and gained, and 
roof as well as gains filled with a good oil 
paint. 

If there are only two wires to string on 
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the line, brackets may be used, but if there 
are more cross-arms should be put on. 
Ten-pin cross-arms cost about $9 a mile 
more than brackets, but are more perma- 
nent and reduce the cost of future con- 
struction. All poles should be guyed 
where angles in the line occur, and should 
not be set further than from 140 to 150 
feet apart, and 132 feet is better still, for 
if poles are set too far apart it 1s almost 
impossible to keep the wires tight enough 
to keep out of trouble. With poles set at 
the rate of forty to the mile and the wires 
properly pulled up there is no reasonable 
excuse for crosses or other line troubles, 
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DIAGRAM OF STARTING RESISTANCE RELEASE 
DEVICE. 


even though the pins are placed ten inches 
apart. 

A few dollars extra paid out for poles 
may save many dollars in maintenance ex- 
penses in the future. If there is not 
money enough in the treasury to pay for a 
line of this kind, wait awhile or go in 
debt or buiid less line, but in any case 
build properly or not at all. As to the 
rate of $12 a year made by some rural 
communities, it can not be made remuner- 
ative unless it is possible to place about ten 
or twelve parties on one line and the line 
so arranged that they will not ring the ex- 
change except for an exchange connec- 
tion, which can be arranged by means of 
a grounded line so connected that they 
can ring the exchange by pushing a but- 
ton. This will be discussed in the next 
chapter. 

At the present stage of the art, party 
lines in town are not desirable except in 
the outlying residence districts, and only 
then when selective signaling can be em- 
ployed. 
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A DEVICE FOR THE PROMPT RELEASE 
OF STARTING RESISTANCES. 


BY H. O. HEIDRICH. 


The sluggish action of the automatic 
underload release devices on motor start- 
ing resistances is the cause of a consider- 
able number of damaged armatures, 
blown fuses, accidental fires, etc., due to 
the too prompt resetting of breaks at the 
switchboard of the power station after the 
motor armatures have fallen considerably 
below speed and are held across the line 
by the release magnet, which retains the 
starting lever at the “all-out” or running 
position. As a shunt motor continues to 
maintain its field through a very gradual 
and reducing speed for an appreciable 
time after the interruption of the circuit, 
the release magnet on the usual starting 
box being in series with the field of the 
motor remains sufficiently magnetized by 
the generator action to hold the lever un- 
til the speed of the armature has fallen to 
a point where it is unsafe to restart with- 
out inserting resistance. 

It is customary for switchboard men to 


reset breakers promptly, frequently re- 
sulting in a hard “plug” for the motor 


armatures, and often opening the auxil- 
iary breakers cr blowing fuses. 

To obviate this feature and to prevent 
the passage of abnormal currents, a very 
simple and inexpensive device can be em- 
ployed, which consists of an ordinary relay, 
the bobbin of which is placed in series with 
the line, being wound with comparatively 
few turns, and of sufficient cross-section 
to carry the total current of the motor. 
The connections and devices are shown in 


_ the accompanying sketch. The purpose 


of the relay is to short-circuit the release 
magnet, making its action simultaneous 
with the line interruption. It will be 
understood that at no load there must 
be sufficient ampere turns on the relay 
magnet to separate its contacts, other- 
wise the release magnet being short-cir- 
cuited could not retain the starting lever 
at the running position. The proper 
winding for the relay can readily be de- 
termined by one or two trials, or a com- 
paratively high-resistance winding and 
shunt may be used, as a very light spring 
on the relay armature will allow sufficient 
adjustment to cover a very wide fluctua- 
tion of current to the motor. The action 
is practically instantaneous and it is im- 
possible to break and reclose the main cir- 
cuit, however rapidly, without the neces- 
sary and desired action of the relay and 
the consequent prompt protection to the 
apparatus through the opening of the ar- 
mature circuit. 
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A COMBINATION PUBLIC SERVICE 
PLANT. 


A SUCCESSFUL EXAMPLE OF CONSOLIDA- 
TION OF PUBLIC WATER, GAS AND 
ELECTRICITY SUPPLY. 


The sharp competition which has exist- 
ed in many places, especially in the small- 
er cities of the United States, between 
gas and electric light supply companies 
has so reduced the profits of both enter- 
prises in many cases as to remove them 
from the category of paying businesses. It 
is beginning to be well known that where 
such properties have been consolidated 
there has usually been a considerable in- 
crease in the consumption of both utili- 
ties. Often the customer prefers to use 
both; as, for example, when gas is sup- 
plied for heating and cooking purposes, 
and electricity is supplied for light. Also, 
“im many places it is possible to arrange 
so that gas may be used exclusively for 
lighting in the daytime, thus permitting, 
in some cases, the station to be shut down. 
Indeed, it is beginning to be believed 
that the consolidation of such public 
utilities as water supply, gas and elec- 
tricity supply, and sometimes hot-water 
heating, is the best solution of many diffi- 


culties confronting the companies now’ 


separately operating such services. 

In the case of Franklin, Ind., less than 
three years ago the electric light, gas and 
water interests were owned and operated 
by different parties. It is stated that at 
that time none cf these plants was making 
its fixed charges, and that they were all 
rapidly drifting toward a receivership. 


The properties were centralized and con- 


solidated by Mr. A. M. Barron, of Chi- 
cago, a consulting engineer, who has had 
considerable experience with such proper- 
ties. and their management, and upon a 
site in. the centre of the town an entirely 
new plant was erected for the gas, water 
and electric light supply systems, and a 
system of hot-water heating was also in- 
stalled. 

This plant presents so many elements 
of interest on account of its successful 
operation that it merits a somewhat ex- 
haustive description and illustrations. 

Franklin is the county seat of Johnson 
County, and is an attractive, well built 
city of about 5,000 population, with an 
assessed valuation of a little over three 
millions. The city is situated in a rich and 
fertile farming district, twenty miles from 
the capital, Indianapolis, ninety miles 
from Louisville, and ten miles from 
the city of Columbus, Ind. There are 
two railroads, one the Louisville divi- 


ELECTRICAL REVIEW 


sion of the Pennsylvania, and the other 
the Martinsville branch of the “Big Four.” 

It is a city of pleasant homes, and as 
the seat of Franklin College it attracts to 
it many wealthy and retired farmers of 
the surrounding country for the educa- 
tion of their children. As is well known, 
these people are among the best patrons 
of the utilities of life, such as water, elec- 
tric light and gas; and, as they have the 
money, all bills are settled promptly. 
Franklin never had what is termed a 
“hoom,” but has advanced steadily and 
conservatively, and the brick blocks, paved 
streets, and prosperous looking residences 
are an evidence of permanency. 

The city is well governed, has practi- 
cally no debt, and seems certain of an in- 


crease in population and wealth. The re- | 


cent extension of the Indianapolis, Green- 
wood & Franklin Electric Railway to 
Franklin has already attracted to its bor- 
ders some of the wealthy business men of 
Indianapolis, who propose to bring their 
families to Franklin to take advantage of 
the educational features, going and corn- 
ing, from and to, their business on the 
Inter-Urban. This in itself will be not a 
little addition to the services of the elec- 
tric light company. 

The power plant of the Franklin Water, 
Light and Power Company is located on a 
lot about 100 feet front on West Jeffer- 
son street, 311 feet along the main tracks 
of the “Big Four,” thence about 288 feet 
east and north, back to the street; distant 
only one square from the business district, 
two squares from the court house and 
county jail, and in the centre of the resi- 
dence district. 

On the above lot, the company has just 
completed a consolidated brick plant of 
the most modern construction. It has a 
frontage on West Jefferson street of 
eighty-six feet, extending back about 100 
feet, excepting about fifteen feet in the 
rear centre, which has been left open 
for the purpose of facilitating the hand- 
ling of material and supplies, and it is 
expected to use this space later for the 
pumps and other apparatus for hot-water 
heating for the town. The building is 
divided by transverse walls of brick, twelve 
inches thick. One room, forty by fifty 
feet, is occupied by the engines and dy- 
namos and air compressor; next to this, 
in a pit five feet deep, is located the 
pumps; directly over the pump room, in 
a second story, in which are located the 
offices and storerooms of the company. 
On the west, next to the railroad tracks, 


' is located the gasworks; recently con- 


structed and adjoining this, just outside, 
is the 25,000 cubic feet capacity gas-hold- 
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er, with steel tank instead of the old 
masonry cistern. 

In the rear of the dynamo and engine 
room are located the three boilers of the 
company which supply steam for the en- 
gines and pumps. In the rear of the 
lot a brick reservoir, with slate roof, has 
been built of the following dimensions; 
145 feet long, forty-five feet wide and 
eighteen feet deep, holding 900,000 gal- 
lons of water. The gasworks also has a 
slate roof, and the roof of the dynamo, en- 
gine, boiler and office part is composition. 

There is a strongly built cement cistern 
of large capacity for the storage of tar, 
and sheds are being built on the lot for the 
storage of coke and gas and steam coal. 
There is a side track from the “Big Four” 
into the company’s lot, extending to the 
east end, which will hold a dozen cars. 
There is a coal conveyor operated by steam 
for the economical handling of the coal; 
one man only being necessary to put the 
coal from the car in front of the boilers. 

The water supply consists of one-eighth- 
inch well 1,120 feet deep, and one-eighth- 
inch well 266 feet deep, which give up an 
inexhaustible supply of good wholesome 
water, the wells being operated either by 
direct suction, deep-well lift or by air 
compression. This arrangement, with the 
immense storage capacity of the reser- 
voir, makes the supply of water prac- 
tically inexhaustible. The company is 
building what is termed a gravel bed 
Well, which will be eighteen feet square 
and forty fect deep. It will be surround- 
ed by a thick wall and bottom of gravel, 
and will also give a large quantity of 
water. 

The floors of the entire buildings are 
laid in cement; the walls in the office and 
storerooms are white hard cement finish, 
and the office is wainscoted and divided 
by necessary partitions; there are large 
windows, with plate glass, on each side, 
giving plenty of air and light. The front 
of the building is square, excepting the 


gasworks part, all being ornamented with | 


cornices in pleasing designs. 

In the northwest part of the city, on 
the highest point, is located a steel stand- 
pipe, 12 feet by 142 feet high, giving a 
pressure of 75 pounds when full, or a fall 
of 150 feet. ; 

The company has franchises for elec- 
tric lighting, gas and water supply, in- 
cluding a city contract for sixty or more 
arc lights and seventy-eight fire hydrants. 

The gasworks is installed in a three- 
room brick building of very solid con- 
struction, having concrete floor and foun- 
dations, the gas plant consisting of ap- 
paratus of the retort distillation type suf- 
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ficient for the production of 45,000 cubic 
feet every twenty-four hours. 

The electrical equipment consists of 
two high-speed engines and three re- 


1—Reservoir Showing Buttress Construction. 


8—Completed Reservoir Showing Roof. 
6-—-Exterior of Consolidated Power-House. 
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board is installed, and in addition to this 
apparatus there is a thirty-five-kilowatt 
series transformer, fifty-six house lighting 
transformers and about six miles of pole 


Since the consolidation of the proper- 
ties the operation of the combined plant 
has been exceedingly successful and satis- 
factory. Mr. Barron is to be congratu- 


2—Reservoir before Roof Was Put in Place. 
4—Steel Tank Gas-Holder. 


6—Coal Conveyor. 


SOME VIEWS OF THE COMBINED Gas, WATER AND ELECTRICITY WORKS AT FRANKLIN, INDIANA. 


turn tubular boilers set in brick, the 
engines operating two fifty-light, ten-am- 
pere, T.-H. arc machines, and one 120- 
kilowatt, sixty-cycle alternator of the 
General Electric type. A marble switch- 


line reaching various partsof thetown. The 
water is raised from wells by means of an 
air-lift pump and received in the fine 
covered brick reservoir shown in the ac- 
companying illustrations. 


lated upon the success exhibited at Frank- 
lin, and the example afforded by this con- 
solidation should point the way, it is be- 
lieved, to others where similar conditions 


exist, 
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Some Averages of Electric Light Costs 


HE SUBJECT of the cost of fuel 
and the other necessities for the 
production of electric light, and 

the charges made for electrica] supply by 
plants in various parts of the country, is 
one that appears not to have received any 
great amount of attention or investiga- 
tion. Recently the ELecrricaL Review 
sent out a large number of enquires to 
representative electric light stations in all 
the states of the United States requesting 
information concerning— 

1. The price of coal. 

2. Whether or not water power is used 
in the production of electric current. 

3. Whether current is sold on the meter 
or contract basis. | 

4. The base rate of charge per kilo- 
watt-hour and the minimum rate of charge 
per kilowatt-hour for large customers. 

Responses to these enquiries have been 
received from a sufficient number of sta- 
tions to permit the preparation of aver- 
ages which are believed to be fairly accu- 
rate and representative. The stations 
represented in these averages are situated 
in all parts of the United States from 
Maine to California, and from Florida to 
Oregon. On account of the private nature 
of some of the figures given it is not pos- 
sible to give the names of the stations 
represented in these averages, but all of 
them are representative stations of aver- 
age size, operated as nearly as could be 
determined upon the lines of good average 
practice. The results are of great interest. 

1. Concerning the price of fuel: The 
highest price paid for coal by the stations 


and Charges. 


replying 1s $6 per ton and the lowest price 
$1 per ton, the latter representing slack 
coal, and the former “run of mine.” The 
average price of coal paid by stations rep- 
resenting all but a few states is $2.96 per 
ton, delivered at the plants. 

2. Concerning water power: Twenty 
per cent of the stations listed use water 
power either wholly or in part for power 
production. 

3. Basis of sale of power: Nine per cent 
of the stations adhere to the old contract 
basis. Four per cent use both the con- 
tract and meter basis, while eighty-seven 
per cent use the meter basis entirely and 
exclusively in determining their charges 
for current supply. 

4. The basis of charge: This is in 
many respects the most interesting of the 
figures obtained. The highest basic rate 
of charge made anywhere is twenty cents 
per kilowatt-hour, this rate being confined 
to a few stations in the eastern states. 
The lowest minimum rate charged is one 
cent per kilowatt-hour, this rate referring 
to a water-power plant operated in con- 
nection with a long transmission line and 
supplying customers with power for gener- 
al purposes, including street railways. The 
average base charge per kilowatt-hour 
through the United States is 12.3 cents, 
while the average minimum charge to 
large consumers 1s 5.1 cents. 

If we might assume that the price of 
fuel is a fair indication of a reasonable 
basis of charge, it will be seen that the 
rate per kilowatt-hour figures out at 
about four per cent of the cost of a ton of 


coal. In other words, the average efficien- 
cy of conversion of coal into power is at 
the rate of one ton for twenty kilowatt- 


hours sold. On ihe same basis, the aver- 
ave minimum is 1.7 of the cost of coal, 
representing an apparent maximum. ef- 
ficiency of conversion of one ton of coal 
into fifty-nine kilowatt-hours. This as- 
sumption, however, does not seem to be 
entirely warranted, since an examination 
of the data received shows that there is 
very little apparent connection between 
the price paid for fuel and the amount 
charged for power. For example, a sta- 
tion paving $5 for coal has a basis rate of 
ten cents, with a minimum of two 
cents; whereas another station paving 
only $L for coal has a basis rate of 
fifteen cents and a minimum charge of 
five cents. Perhaps all that may be defi- 
nitely claimed as shown by these figures 
is that other elements than the cost of fuel 
are the determining factors in the output 
cost of electric current, or else that the 
subject has never received that scientific 
investigation which is its due. 

In the United States we are in a posi- 
tion curiously contrasted with that in 
which English central stations find them- 
selves. In that country a legal require- 
ment forces the publication of the figures 
of cost and charge, the former being ana- 
lyzed verv carefully for all publie supply 
plants. The most immediate result of this 
publicity has been the close and accurate 
study of the costs of electrie supply and 
the understanding on the part of station 
managers and the shareholders in such 
enterprises of the various elements enter- 
ing this business. A larg» part of the sta- 
tions in that country are earning satisfac- 
tory dividends upon the investment they 
represent. 

Summing up the results as given above 
the table below may be constructed : 


AVERAGES OF FIGURES OF COAL COST AND POWER CHARGES RECEIVED FROM 
REPRESENTATIVE ELECTRIC LIGHTING STATIONS. 


of Coal. ot Coal. of Coal. | Power 
Eastern States......- $2.60 $4.90 $4.05 | 14 cents. ` 
Middle States........ 1.00 6.00 | 299 R “ï 
Southern States..... 1.33 i 3.50 2 4 15° 
Western States....... 1.800 | 5.00 | 3 68 Te 
All States.......... £1.00 $2.96 | 12.3 cents. 


Electrolytic Preparation of Haloid 
Acetones. 

These compounds have derived impor- 
tance from their use in the synthesis of 
ilves and other organic products. M. A. 
Richards has described, in a communica- 
tion to the French Academy, the reactions 
when an electric current is passed through 
a mixture of acetone and hydrochloric or 
hydrobromic acid, forming respectively, 


Lowest Cost | Highest Cost | Average Cost 


eee 


Charge for 


Average Base Average Mini-] Per Cent 


nin Charge Water 
lor Power. Power. 


6.05 cents 17.0 
>) 


HOS  ** 9.: 

5.50 “ 24.0 
400 “ 20.8 
5.1 cents 20.0 


monochlor-acetone or monobrom-acetone. 
The method is superior to the direct ap- 
plication of chlorine, as in the latter case 
it is difficult to avoid the production of 
higher chorinated derivatives and colored 
by-products. Richards finds that with 
monochlor-acetone the vield increases with 
the intensity of the current, provided that 
an excess of acetone is present, otherwise 
there is a great los» of chlorine; 3 of 


acetone to 2 of HCl is the best proportion. 
The result is also better with a low current 
density at the anode, hence the latter 
should have a large surface. Heat dimin- 
ishes both the yield and the purity, there- 
fore the bath must be constantly cooled by 
water. The nascent hydrogen liberated 
at the cathode has little or no influence; 
the same result is obtained with or with- 
out a diaphragm. 
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The ‘s Armori” Electrocapillary 
Relay.* 

We commented in our notes columns a 
short time ago upon the announcement 
that a new system of wireless telegraphy 
had been worked out by Messrs. Orling 
and Armstrong. From what could be 
gathered from the information at that 
time available we judged that the method 
made use of earth conduction; we have 
since learned that this is the case and that 
the inventors rely upon the novel design 
of their transmitting and receiving ap- 
paratus for the efficiency of their results. 
We have had an opportunity of inspect- 


| ing drawings of the receiving apparatus, 


and are enabled to give a description of it, 
though we have not seen the actual ap- 
paratus itself, but only a working model. 
We understand that it is proposed to 
read a paper shortly on the transmitter 
before one of the scientific societies and 
that in consequence it is not desired to 
publish the details of its construction as 
vet. Tt is to be hoped that at the same 
time an account will be given of ‘the ex- 
perimental results obtained, with trust- 
worthy data from which the probable value 
of the invention may be gauged, for as vet 
there is nothing to go upon but the state- 
ments of the inventors. 

In the meantime we must content our- 
selves with giving a description of the 
receiver, which is of interest independent- 
Iv of its use with the Orling-Armstrong 
or any other wireless telegranh. as it 
could be used for the detection of anv 
sort of electrical current. The instrument 
consists essentially of a capillary elec- 
trometer, which is arranged so that it can 
actuate a relay. The extreme sensitive- 
ness of the capillarv electrometer for verv 
small currents and low electro-motive 
forces is well known, and the instrument 
is used considerably, especially for phvsio- 
logical work. The arrangement adopted 
in the present instance is shown in Fig. 1. 
A syphon, f, is filled with mercury, one 
limb dipping into a vessel of mercury, a. 
and the other into a hath of dilute acid, 
h. the level of the mercury being consid- 
erably higher than that of the acid. The 


‘mercury is prevented from syphoning 


over by drawing out at the end, h, of the 
svphon into a capillary tube. A contact 
is sealed into the top of the syphon at i 
and a second contact is made to the acid 
at j. When a difference of potential is 
set up between 7 and 7 in such a direction 
that 4 is positive to 7, the capillary forces 
are overcome and the mercury syphons 
over; in so doing, the mercury, as it flows 


*From Nature. 
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out of h, falls on to a delicately balanced 
lever, k, which is thereby tilted and makes 
contact with a stop, o, thus closing a local 
relay circuit. The level of the mercury in 
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a is maintained constant by means of the 
arrangement shown to the right of the 
syphon; a reservoir, s, is partly filled with 
mercury, which is held up by keeping a 
partial vacuum in r; when the level in a 
sinks. the end, u, of the side tube, t, is 
opened, thus allowing a certain amount 
of air to enter and causing mercury 
to flow out until it again closes the aper- 
ture. 

In a modification whieh has been de- 
vised the lever is arranged outside and be 
neath the vessel, b, which is then provided 
with a capillary hole at the bottom just 
above the end of the lever. The bottom 


Fic, 2.—BALANCE FORM OF ELECTROCAPILLARY 
RELAY. 


of the vessel is in this case covered with 
mercury, over which acid is poured until 
the forces of gravity and capillarity are 


just balanced. When more mercury sy- 


phons over, a corresponding amount 
escapes through the hole in the bottom 
of b and aetuates the lever. The lever 
mav here be replaced by two platinum 
points, the falling mercury being then 
made to bridge the gap between the points 
and thus complete the relay circuit. 

An alternative form of the apparatus is 
shown in Fig. 2. A glazs tube, y, is bal- 


anced on a knife edge, z, and is filled with 
mercury except for a drop of acid in the 
centre at d. The current is led into this 
tube through metal rods, 4, 4, dipping into 
mercury cups, 5, 5. Ifa current is passed 
through the tube the meniscus between 
the mercury and acid is displaced in the 
direction of the current and the balance 
is consequently disturbed, as one arm now 
contains more mercury than the other; 
the pointer, 7, is deflected and makes 
contact with either the stop 8 or 9 and 
thus closes the local circuit. The con-* 
struction is, however, said not to be so 
satisfactorv as that shown in Fig. 1. It is 
claimed that the apparatus is extremely 
sensitive and very trustworthy in its ac- 
tion. and even that it could be used as a 
substitute for the coherer in ætheric tel- 
egraphy or the syphon recorder in cable 
work: but these claims remain to be es- 
tablished in practice. © 

pee 


Platinum in British Columbia. 


Consul Dudley sends the following 
from Vancouver, December 7, 1901: 

“The superintendent of the assay office 
here has reported to the press that among 
the specimens of gold brought to him to 


be refined, he has found considerable- 


quantities of platinum, and he is under 
the impression that the miners do not 
know platinum when thev see it. Tn all 
the placer-mining districts of Britiah 
Columbia and the Yukon Territory, large 
amounts of platinum and kindred metals 
have heen thrown away by miners, who did 
not know the value of the product. With 
the present price of platinum. if will nav 
prospectors to be on the lookout for this 
metal, which doubtless exists in consid- 
erable quantities in this province. Plati- 
num is not found in ledges: so far as is 
known, excepting in one place in the 
world. It is found in black sand contain- 
ing a large percentage of magnetic iron 
ore and a varying quantity of gold.” 


—————__o > 


A vessel which has been specially de- 
signed and equipped for catching fish bv 
the use of the electric light has just been 
finished at Norfolk, Va., by Mr. W. E. 
Cole. It is seventy-eight feet long, of 
light draft, and of large beam for its 
length. The purpose of having the vessel 
of light draft is to allow it to enter shallow 
rivers and places along the Atlantic sea- 
hoard which are not frequented bv the 
revular fishing craft. In these places Mr. 
Cole plans to use his electric light to spe- 
cial advantage. The General Electric 
Company has constructed an are light of 
high power. which is carried over the bow 
of the vessel, and the fish attracted by this 
light are caught in the nets attached to 
the vessel. This light is not submerged. 
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Electrical 
Patents 


An important improvement has just 
been patented by Mr. William H. Mar- 
shall, of Cleveland, Ohio, in apparatus 
and machinery for the manufacture of 
carbon. The invention relates to a new 
and original lining, coating, facing or 
covering for apparatus and machinery em- 
ployed in the manufacture of electric 
light carbons or raw materials for such 
carbons, the same including each and all 
of the numerous individual parts or de- 
vices wherein the material for making the 
carbons is in any wise handled or prepared 
or in or by which the carbons as such are 
ultimately produced, the same compris- 
ing, first, a carbon-lined retort or furnace 
for the manufacture of lampblack or tar; 
second, a carbon-lined chamber or recep- 
tacle for settling lampblack or tar; third, 
a carbon-lined mixing apparatus for mix- 
ing tar and lampblack; fourth, carbon 
rolls, or carbon-covered rolls for mixing 
or condensing lampblack and tar or cal- 
cined lampblack and tar; fifth, carbon- 
lined retorts or furnaces for calcining or 
igniting condensed or mixed and con- 
densed:lampblack and tar; sixth, carbon- 
lined mills containing carbon balls or car- 
bon-covered balls for grinding; seventh, 
mills with carbon facings for grinding; 
eighth, carbon-lined furnaces or retorts 
for baking, and, ninth, generally the use 
of an exclusive carbon surface where hith- 
erto other surfaces have been used and 
which have always been more or less dele- 
terious to the carbon product because of 
their foreign nature, and therefore natu- 
ral impurity. In the efforts heretofore 
made to manufacture high-grade carbons 
there has been a constant drawback and 
difficulty confronted by reason of the im- 
vurities that creep in here and there in 
the manufacture, notwithstanding all the 
precautions at every point and the em- 
ployment of apparatus which has been as 
free as possible itself from such impuri- 
ties, and from danger of shedding foreign 
particles into the carbon stock. Yet, not- 
withstanding all these precautions and the 
exercise of much expensive care for clean- 
liness at every point, it remains true that 
a percentage of corrupting and depreciat- 
ing màtter has always worked into the 
stock as it passed through the various 
stages of preparation, so that in the end a 
perfectly or practically clean carbon has 
not heretofore been obtained as a uniform 
and standard article of manufacture. In- 
dividual and exceptional carbons were 
practically pure and clean, but not 
the run of the factory nor any certain 
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number at any time. The impurities en- 
tering into its construction were, more- 
over, generally such as came from the ap- 
paratus in or within which the carbon was 
being developed in manufactire and con- 
sisted of particles or possibly small flaky 
detachments from the brick, mortar, iron, 
steel, or other materials not carbon of an 
earthy or other injurious nature, with 
which retorts, furnaces, chambers, and 
other apparatus or machinery have hith- 
erto been lined, covered, faced, or 
equipped. Such apparatus answers well 
enough for the cheaper grades of carbons; 
but it has been found altogether insuffi- 
cient and defective for the production of 
carbons of the highest and purest grade, 
which are now in such large demand, and 
which must be wholly devoid of all dele- 
terious and corrupting particles or sub- 
stances. It is, therefore, the object of 
the invention to produce such perfect car- 
bons as the normal and uniform output 
of a factory, and this is accomplished by 
employing a carbon lining for all fur- 
naces, retorts, chambers, compartments, 
receptacles and other like utilities where- 
in the material is handled in any of the 
processes of its preparation early or late, 
and by providing a carbon covering 
for crushing rolls, balls and other surfaces 
and means employed immediately or re- 
motely in the production of the finished 
carbon. This means that all of the ap- 
paratus throughout the factory is under 
a carbon coating of more or less depth and 
applied or affixed one way or another, 
according to the character of the appara- 
tus or part. To these ends the lampblack 
or retort-carbon is produced only in car- 
bon-lined apparatus and the calcining is 
done in carbon-lined retorts, and only car- 
bon surfaces are employed in all the proc- 
esses and stages of production throughout 
the factory where hitherto earthly or other 
depreciating materials were used. If a 
lining is desired, it is the practice to pro- 
vide blocks, bricks, or sections of carbon 
of suitable thickness and shape to serve 
the purpose, and the edges of said parts 
are preferably made to interlock or to key 
or be keyed together or fastened by means 
of carbon in a plastic form rather than re- 
sort to mortar or other like means as 
might introduce impurities for securing 
them in place. If a roll or other part is 
to be covered, the carbon is cast or fash- 
ioned to conform thereto or thereon, and 
the lining blocks, slabs, or bricks, as well 
as the other parts of the carbon prepared 
for these purposes, are made as compact 
and dense as possible to prolong their serv- 
iceability. The rolls and balls herein re- 
ferred to may be either solid carbon 
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throughout or have cores faced, coated, or 
covered with carbon, and if so faced or 
covered the carbon may be applied as a 
paste or in other plastic or pliable form, 
and the linings of chambers or other re- 
ceptacles, tanks, vats, furnaces, and the 
like may likewise have their working or 
exposed surfaces covered, coated, or lined 
in a like manner or in any manner 
that is found practicable. The in- 
vention therefore consists more in the 
having of a carbon faced or covered 
surface piece or part for use in carbon 
manufacture to exclude deleterious sub- 
stance and preserve carbon purity than in 
any special shapes or forms into which 
the carbon may be wrought to effect this 
result or in the manner of its application 
or use. 

Senor Jose M. Ancira, a Mexican, re- 
siding in New York city, has been granted 
a patent on a new non-conductor composi- 
tion which is made up of the following in- 
gredients; namely, cotton or other organic 
fibre, by weight one part; powder slaked 
lime or cement two parts; milk in sufficient 
quantity to make a sticky paste. These in- 
gredients are thoroughly mixed and 
rubbed or ground together in a suitable 
vessel until the cotton or other fibre used 
is disintegrated and the whole mass be- 
comes a thick paste. This paste may 
then be applied in its moist state to the 
surface of any conductor which it is de- 
sired to insulate and allowed to dry there- 
on, or it may be moulded and pressed into 
blocks or plates of any desired shape. 
For ordinary purposes the pressure ap- 
plied in moulding need be but slight, but 
when it is employed for insulating con- 
ductors carrying currents of highest po- 
tential, better results are obtained if the 
composition be subjected to a high de- 
gree of pressure. The composition when 
dry is light and tough, and may be per- 
forated without cracking or breaking it, 
and it may be cemented together or in 
place upon any surface to be protected. 
The insulating properties of the com- 
position are improved by covering it before 
it becomes set with silica in a powdered 
state, and then subjecting the whole to a 
high pressure. The particles of silica are 
thereby forced into the mass and form a 
coating on the outside of the compound. 
It may also be rendered fireproof by treat- 
ing it with a solution of alum which will 
not impair its properties as a non-con- 
ductor of electricity. 

Professor Elihu Thompson has invented 
a new ignition tube for gas or oil engines. 
which possesses remarkable qualities that 
will make it very useful in this art. The 
tube is constructed of practically the usual 
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form, comprising a comparatively small 
shank having a bore, and provided at one 
end with an annular flange by means of 
which it is secured to the cylinder of the 
engine. The feature of novelty resides 
in the material from which the tube is 
formed; namely, fine quartz, which is 


Ia@NITION TUBE. 
fused at high temperatures. This ma- 


terial has a very low coefficient of expan- 
sion, and it will stand heating red hot and 


plunging into water. It will also resist 
extremely high temperature without 
softening. In other words, it forms an 
ignition device which is practically in- 
destructible, unoxidizable, is strong, and 
will resist a bright red heat, or even a 
white heat. An advantage that it has over 
the ordinary device lies in the fact that 
it will not break if water or oil is acci- 
dentally dropped thereon when it is in a 
heated condition. 

A novel idea in speed regulating de- 
vices for overhead electric carriers has re- 
cently been devised by Mr. Arthur S. 
Clift, a resident of East Arlington, N. J., 
whose object is to provide means which 
will automatically apply a brake to the 
carrier on a down grade, with a pressure 
corresponding to the steepness of such 
grade. To this end he employs a solenoid 
which is connected in series with the motor 
that operates the carrier, and within this 
solenoid is a metallic plunger having a 
connection with a brake lever. A spring 
also engages this brake lever, normally 
tending to keep the brake applied to the 
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SPEED REGULATING DEVICE. 


wheel. By‘this arrangement it will be 
seen that the current passing through 
the solenoid and through the motor will 
hold the plunger inward and thus keep 
the brake off the wheel, against the force 
of the spring; furthermore, that when the 
current is broken or interrupted said 
spring will apply the brake. Running 
around the solenoid is a shunt circuit 
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which has a rheostat as a part of it, anda ~ 


weighted pendulum is hung upon the car- 
riage with its upper end arranged to con- 
tact with the contact pieces of the rheostat. 
As a result, when the car or carrier 13 
tilted going down a grade, the pendulum 
will maintain its vertical position, and 
consequently its upper end will swing 
over the contact pieces, thus cutting out a 
certain amount of resistance and allowing 
a certain portion of the current to pass 
around the solenoid. The action of the 
spring therefore on the brake is increased, 
and as the power of the solenoid is suf- 
ficient to keep the brake off the wheel 
under normal conditions, the shunting of 
a portion of the current will put the brake 
on. It will be obvious that the steeper 
the grade the greater will be the swing 
of the pendulum, and consequently the 
greater will be the force with which the 
brake is applied. 

Messrs. John F. Duffy and Henry B. 
Hershey, residents of Scranton, Pa., have 
patented an insulator which is designed to 
supplant the “pipe arm” insulator now in 
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general use. These “pipe arm” devices are 
arranged to bolt through the arm of the 
pole and support two wooden pins, so that 


in order to place one of them in position’ 


it is necessary for the lineman to drill a 
hole in the cross-arm and bolt the arm on. 
In the use of the present device it is only 
necessary to remove the single insulator 
on which the wire is tied and replace it, 
screwing the improved device on the same 
pin. The invention, therefore, consists of 
a double-knobbed integral insulator, com- 
prising a central body portion having a 
screw-threaded socket that receives the 
pin. From this body portion project two 
oppositely disposed integral arms carry- 
ing at their outer ends upstanding knobs 
having the usual grooves in which the 
wires are secured. From the above it 
will be seen that the double insulator may 
be attached to a cross-arm by means of a 
single pin of the kind now in use for the 
single insulators. In case it is desired to 
break the main line wire and put in a 
loop, it is only necessary to remove the 
single old-style insulator from its pin 
and replace it with the improved double- 
knobbed structure. 
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Oxygen and Hydrogen Gases by 
Electrolysis. 


The production of oxygen and hydrogen 
gases by the electrolysis of solutions of 
caustic alkali has now become a successful 
sub-branch of electrochemical industry, 
and at Rome, Milan, Zurich, Lucerne, 


Hanau, Brussels and Paris, installations of . 


this kind are in operation, says The Elec- 
trician. Several different forms of ap- 
paratus have been devised for carrying out 
this decomposition of water and separation 
of the gases liberated. A recent one, the 
Schuckert electrolyzer, consists of a cast- 
iron tank containing a large number of 
iron bells, one of these latter being used 
to cover each electrode and to collect the 
gas liberated at its surface. A fifteen per 
cent solution of caustic soda is used as 


electrolyte, and a continuous feed of dis- 
tilled water is required to replace that de- 
composed by the electric current. The best 
efficiency is obtained with this apparatus 
at seventy degrees centigrade, with an 
electro-motive force of 2.8 volts, and in 
order to guard against loss: of heat the 
electrolyzer is embedded in a wooden box 
filled with dry sand. Rubber tubing is 
used to conduct the gases from the “bells” 
to the gas-holders, rubber being used to 
prevent short-circuitings ‘between the 
latter and the cell. A Schuckert elec- 
trolyzer of normal size is 660 mm. in 
length, 450 mm. in breadth and 380 mm. 
high, and requires for charging fifty litres 
of sodium hydrate solution. With a cur- 
rent of 600 amperes this electrolyzer pro- 
duces per hour 220 litres hydrogen and 
110 litres oxygen, measured at fifteen 
degrees centigrade and 760 mm. pressure. 
An installation composed of forty such 
electrolyzers, with the necessary building 
and accessory apparatus, would cost £900. 
Using power costing £7 10s. per kilowatt 
year, 300 cubic metres of oxygen and 
hydrogen would cost together £3 1s. 3d., 
or about 214d. per cubic metre. The cost 
of compressing either gas for storage in 
cylinders adds from 214d. to 3d. to this 
amount, and would thus raise the total 
cost to the user to 5d. or 514d. per cubic 
metre. This is equivalent to 1d. per seven 
cubic feet of gas, and there should be no 
difficulty in finding customers for com- 
pressed oxygen or hydrogen gas at this 
low rate of charge. In London, of course, 
the electric supply companies would 
charge more than £7 10s. per kilowatt 
year for the energy required. As such 
works would only take current during the 
hours of daylight, however, terms could be 
arranged which would still leave a profit 
to the manufacturer while permitting the 
compressed gases to be retailed to the con- 
sumer at prices well within the present 
limit of 3d. per cubic foot. The use of 
hydrogen gas, in gas engines of special 
design, as a motive agent for motor cars 
is likely to receive practical study now 
that a supply of the compressed gas at 
low rates is at the command of motor-car 
engineers. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CXXXVI—ON LOWERING THE INITIAL 
RESISTANCE OF AN X-LIGHT TUBE. 


At an early date I showed that the 
quality of the X-light produced by vacu- 
um tubes did not depend entirely upon 
the degree of the vacuum, as Was sup- 
posed, but upon the way the current was 
sent through the tubes and on the condi- 
tion of the gases amalgamated with the 
terminals. ‘This was important because it 
proved the necessity not only of exhaust- 
ing the air from the tubes, but also the 
gases from the terminals to such an ex- 
tent that those remaining did not come 
out too rapidly while the tube was lighted ; 
for the effect of a rapid liberation was to 
produce a mist in the tube through which 
the particles from the cathode must force 
their way to the target. As a result they 
did not strike with sufficient force to be- 
come efficient radiant centres for X-light, 
the energy of the current expending itself 
in heating the target, thereby producing 
light of ordinary wave-lengths instead of 
X-light. I found when the terminals had 
been properly exhausted (or until use did 
not quickly produce the result mentioned ) 
that the resistance of a new tube prepared 
for photographing the thick parts of the 
body was so high there was danger of 
puncturing by the current in attempting 
to light the tube. Therefore the impor- 
tance of some method for temporarily 
lowering the resistance was evident. The 
method selected was one invented by 
Crookes during his work on high vacua. 
He found when caustic potash was strong- 
ly heated until most of the water vapor 
was driven off, the potash would take up 
part of the water again. To regulate the 
vacuum in a tube he placed boiled-out pot- 
ash in a small bulb connected with the 
tube, applying the heat from a spirit lamp 
to liberate the water. His method, though 
sufficient for experimental purposes, was 
not convenient or delicate enough for 
practical work with X-light tubes. I 
therefore placed a piece of fine platinum 
wire in the bulb containing the potash, 
bringing the ends to the outside where 
they terminated in loops to which were at- 
tached the wires from a source of elec- 
tricity. When the current was closed the 
wire became heated, liberating particles 
which lowered the resistance of the tube. 
By graduating the temperature of the 
wire it was possible to keep the requisite 
number of particles in the tube to ensure 
the X-light being of any desired quality ; 
from the short waves neecssary to pene- 
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trate the thick parts of the body without 
so much diffusion as to obliterate struc- 
ture, to the longer waves required for show- 
ing marked contrasts between tissues dif- 
fering but little in density. In another 
regulator the platinum was in the form 
of a spiral wound on a tube of mica which 
slipped over the tube containing the pot- 
ash. Several simple means were devised 
to regulate the number of particles in the 
tube by varying the temperature of the 
platinum wire. When a constant and 
abundant source of current, as from a 
stret main, was available it was only nec- 
essary to have a variable resistance in se- 
ries With the wire, the adjusting handle 
of the rheostat being placed near the 
operator’s hand, that he might control the 
heat while making the exposure by X- 
light. Such a source of current was not 
found necessary, a few dry cells answer- 
ing every purpose, only in that case a 
variable resistance was not desirable for 
one could not afford to degrade the lim- 
ited supply of electricity into heat by a 
resistance, except in the platinum itself. 
To meet this condition a revolving disc 
of hard rubber or other insulating mate- 
rial was devised with radiating strips of 
metal fastened to the side; connection 
with the electrie circuit being made by 
two bands of metal, one on the axle, the 
other movable from near the centre to the 
periphery of the dise. When the movable 
strip made contact with the radiating 
arms near the centre of the dise the cur- 
rent could flow through the fine platinum 
wire in the regulator during one revoiu- 
tion of the commutator for a longer time 
than when the movable strip was near the 
periphery. I designed several other sim- 
ple means of accomplishing the result, but 
they are not given here because this note 
-is not intended to describe mechanical de- 
vices, but to call attention to a principle 
which is still overlooked by most makers 
of tubes—namely, lowering the initial re- 
sistance of an X-light tube and maintain- 
ing the vacuum at any desired point by 
electrically, produced heat in a substance 
(not necessarily potash) the liberated 
particles being allowed to pass back into 
the chemical, by reducing the temperature 
of the platinum wire, as the particles com- 
ing out of the terminals into the tube 
Increase In number through the continued 
lighting of the tube. 

A second reason for this note is as fol- 
lows: I have stated that X-light was a 
result of the high temperature produced 
in the particles of the cathode stream by 
their impact on the target, and finding a 
spectrum like one attributed to hvdrogen 
I expressed the opinicn that the initial 
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brilliancy of an X-light tube was due to 
light subatoms in the cathode stream, 
some of which were hydrogen. Recently 
Trowbridge has said that the spectrum 
usually attributed to hydrogen is due to 
water vapor, and that X-light is not 
caused by the heat of bombardment, but 
by the dissociation of water vapor at the 
target. Therefore a description of a sim- 
ple means for operating a water vapor reg- 
ulator should he interesting to those who 
are studving his theory. 


—— -— edhe 
New Method of Hardening Steel in 
Germany. 


A translation of an article on this sub- 
ject has been sent by United States Vice- 
Consul-General Murphy from Frankfort. 
Tt is as follows: The Technical High 
School in Charlottenburg has just com- 
pleted a series of experiments with a new 
method for preparing stecl, and the re- 
sult will no doubt attract much attention 
in interested circles. Experts claim that 
this new invention mav revolutionize the 
entire metal industry. The inventor. 
named Gicheler, is a small manufacturer 
in Mecklenburg who has for vears been 
interested in this new process, hut was 
unwilling to bring it before the public 
until it had been thoroughly tested bv 
experts. The results reached at the Tech- 
nical High School were most satisfactorv. 
By the Gieheler process. all sorts of iron 
can he given strength and hardness donhle 
that obtained hv the Harvey. Krunn and 
Boehler processes, in spite of the fact 
that the cost of production is reduced fifty 
per cent. Projectiles fired against a 
seven and three-quarter-millimetre (0.305 
inch) sheet of steel produced bv the 
Giebeler process penctrated only to the 
depth of one millimetre (0.039 inch). 
while a similar sheet of Krupp steel was 
completely penctrated. With sword- 
blades of this material, other sword-blades 
can be shivered as if they were made of 
wood. A representative of Mr. Gicheler 
will start next week for Pittshurgh, to 
hring the invention to the attention of 
the great steel kings of America. 
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Native Calcium Carbide. 


Tt has heen announced in a Russian 
paper that a mine or deposit of calemm 
carbide has heen diseovered on the right 
hank of the river Waga. twenty versts from 
the town of Schenkensk. in the province of 
Archangel. This valuable piece of intelli- 
cence is surely equal to any of the efforts 
of our half-penny prese.—Lundon Elec- 
trical Review. 
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INSPECTION OF ELECTRIC METERS IN 
MASSACHUSETTS. 


BY ALTON D. ADAMS. 


At its late session the legislature of 
Massachusetts provided for state inspec- 
tion of electric meters. Such inspection 
may be had on the application of any 
electric lighting company, or of any cus 
tomer of any such company, to the board 
of gas and electric light commissioners. 
No provision is made for the general in- 
spection of electric meters, or otherwise 
than on the application of a customer or 
company. If the meter of which inspec- 
tion is desired is on the premises of a cus- 
tomer, it is the duty of the board to make 
such a test of it as in its judgment is 
practicable. A certificate showing the re- 
sult and expense of such test is to be fur- 
nished to the company and to the cus- 
tomer. Ifa meter is found to be incorrect 
the board may order that it be corrected 
or removed, and that a new meter be put 
in its place. A meter is deemed correct 
for the purposes of the act if it does not 
vary more than five per cent from the 
standard approved by the board. 

The person or persons making applica- 
tion to the board for a meter test must. 
in all cases, pav the expense of the test. 
If the application is made by the com- 
pany which furnishes the meter, the pay- 
ment of the cost of inspection by this com- 
pany ends that part of the transaction. 
If the application for meter inspection is 
made by a customer, and the meter proves 
to be more than five per cent too fast, 
the company is required to pay a sum 
equal to the cost of inspection to the 
board, and the board subsequently pays 
this sum to the customer. No fee for in- 
spection or test of a meter is fixed by the 
act, but the power to preseribe such fees 
is delegated to the board. The compensa- 
tion of the person selected hy the board to 
inspect meters is to be fixed by the board, 
but the act provides that the sum of this 
compensation and of his traveling and 
other expenses shall not exceed $3.000 in 
any one year. If the sum of the com- 
nensation and expenses of the inspector 
in any year exceeds the sum of the 
fees received for examinations and tests, 
this excess is to be assessed on the elec- 
tric light companies in the way already 
provided hy law for the other expenses 
of the hoard. 

The word “company” in this act is 
made to include “every person, partner- 
ship, association, corporation and munici- 
pality engaged in the sale of incandescent 
electric light or electricity for ineandes- 
cent lighting.” 
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It seems probable that this act, until 
amended, is capable of only a very lim- 
ited application. In the first place, an 
electric company is usually in a position to 
test its own meters, and as the company 
must pay the expense of any state test for 
which it may apply, whether the meter 
proves to be right or wrong, it is safe to 
assume that customers will make most of 
the applications for meter tests. 

Even on applications for tests by cus- 
tomers there is a considerable cheek be- 
cause the expense of a test especially at any 
great distance from Boston, must be con- 
siderable, and this expense the customer 
must pav if the meter does not register 
teo fast by more than five per cent, ac- 
cording to the standard fixed by the board. 
Owing to the peculiar meaning given to 
the word “company” by the act, if seems 
that a state test can not legally be made 
of a meter measuring energy from the 
circuits of a street railway company, or of 
a companv furnishing energy for station- 
ary motors and are lamps only. This 
conclusion follows because none of the 
kinds of service named includes “incan- 
descent electric light or electricity for in- 
candescent lighting.” 

Probably the most serious impediment 
to the operation of this act exists in the 
limit of $3,000 put on the sum of com- 
pensation and expenses for meter inspec- 
tions in any vear. | 

If. as seems probable, the work of state 
inspection of meters is done bv one or 
more experts located in Boston, the item 
of traveling expenses may easily consume 
more than $3,000 per year. Massachusetts 
contains about 190 electric companies 
and municipalities that operate electric 
systems in nearly all of more than 200 
cities and towns ahove 1,500 population 
each. Assuming an average cost of each 
test at $10, $3.000 will not pav for two 
tests per year in each city and town using 


electric light. 


© —— 


A site upon which the building for the 
Bureau of Standardization will be built 
has been secured in Washington, D. C. 
Tt is situated on Pierce Mill road west 
of Connecticut avenue. Twentv-five thou- 


sand dollars, which is the entire amount ` 


of the appropriation available, was spent 
for the site. The latter is said to be par- 
ticularly adapted for the purpose, being 
entirely free from mechanical and elec- 
trical disturbances, and at a sufficient ele- 
vation to meet the requirements of atmos- 
pherie conditions. Two buildings, to be 
erected at a cost of $250,000, have been 
authorized, and will bẹ begun at once. 


position. 
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Electrodes for Hardening Plates. 

A naval officer, Licutenant Clelanc 
Davis, U. S. N., has recently devised u 
process of cementing iron or steel. The 
invention is particularly adapted to the 
manufacture of hard-faced armor plate; 
but it is also applicable to hardening the 
tread of rails of steel or iron, or of hard- 
ening the face of other plates of steel or 
iron when desired. 

The inventor subjects the faee of the 
plate, either progressively or the entire 
face at one time, to the action of heavy 
electric currents passing either from car- 
hon electrodes or through a mass of car- 
bon which mav be in a granulated form, 
The face of the plate within the path of 
the current is soon brought to a high heat 
and is impregnated to a greater or less 
depth with particles of carbon carried 
either from the electrodes or from the 
arms of granular earhon placed over the 
face of the plate. The depth to which the 
carbon will be carried and the consequent 
hardening which will occur will vary with 
the electrice current and with the time that 
the treatment lasts. Where it is desired 
to harden to a considerable depth below 
the surface, the treatment may be pro- 


longed: but where it is desired to harden 


only to a slight depth the treatment will 


be shorter. Since it would be ordinarily 


difienlt to secure current enough to treat ` 


the entire face of a large armor plate at 
one time, it may he preferable to treat 
portions of the plate progressively, which 
may be done either by moving the elec- 
trodes over the plate or by moving the 
plate under the electrodes or by shifting 
the current from one group of electrodes 
to another, in the meantime keeping the 
plate and the electrodes in the initial 
In the same wav. where rails 
or plates are to he treated the electrodes 
can be moved along the rail or the rail 
moved under the electrodes, as may be 
preferred. Where portions of the plate 
are treated progressively, the conductivity 
of the metal will ordinarily speedily pro- 
duce the desired chilling effect. or this 
may he supplemented by means of a spray 
of water or other chilling agent.—A meri- 
can Manufacturer and Iron World. 


~~ oe 
American Electrochemical Society. 
Over 200 persons have been enrolled 
already for membership in this proposed 
new society. The first meeting for defin- 
ite organization, and for the reading and 


discussion of papers, it is expected, will 
he held in Philadelphia about Easter, and 
an enthusiastic gathering of electro- 
chemists from all over the United States 


“43 assured. 
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DISTRIBUTION OF ELECTRICITY IN 
CITIES OF MODERATE SIZE.* 


BY WILLIAM LISPENARD ROBB. 


In dealing with the question of the dis- 
tribution of electricity, it is impossible to 
lay down any but very general principles 
that will apply to many actual cases. 
Each individual case will be governed 
largely by existing local conditions. Much 
that would be desirable if a plant were 
being laid out new is found impracticable 
when the conditions of an existing plant 
are taken into account. 

Cities naturally divide themselves into 
groups according to population, and for 
the purpose of this paper I have consid- 
ered “cities of moderate size” as including 
_ those having a population of 200,000 or 
less. A satisfactory solution of the prob- 
lem of electrical distribution is manifestly 
different in cities of this class from that 
in the large metropolitan cities. . 

Indeed, in dealing with the problem in 
cities of moderate size, a system of distri- 
bution that would be satisfactory for the 
smaller cities of the class would not meet 
all the requirements of the larger cities. 
No exact limitation can be placed as to 
the point at which the requirements mate- 
rially change, as they are largely governed 
by local conditions other than population. 
It seems to me, however, that cities hav- 
ing less than about 50,000 inhabitants 
make a class by themselves. 

In cities of less than 50,000 inhabi- 
tants a very considerable area has to be 
lighted; in general extending out from 
two to three miles in all directions from 
the central station. In a considerable por- 
tion of the city electricity will be required 
only for street lighting. Then fifty to a 
hundred miles of streets will have to be 
lighted, and are lighting will generally be 
required for this service. It will be neces- 
sary to supply electricity for incandescent 
and arc lighting and power wherever de- 
sired. In gencral, in the cities of this 
class, there will be practically no tendency 
to put in isolated plants. There will be 
found little, if any, objection to overhead 
wires. If any wires should be required to 
be placed underground, it will be only in 
a very limited section of the city, and the 
total amount of electrical encrey supplied 
from the underground wires would be 
small. The commercial lighting and 
power in a city of this class would not be 
concentrated, but scattered over several 
square miles. The demand for variable 
speed motors would be too small to be 
taken into account. The total amount of 


* Read before the American lnstityte of | Electrical En- 
gineers on November 22, 190}. 
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electrical energy would be too small to 
warrant the maintenance of more than a 
single station. 

Under all these conditions it seems to 
me that only three-phase alternating cur- 
rent, having a frequency of sixty cycles 
and under a pressure of about 2,300 volts, 
should be generated. 

The street are lighting should be by 
constant-current series enclosed-arc lamps. 
The distribution for lighting would, in 
general, be single phase, and if motors 
of three horse-power or under only were 
used, it would be best to operate the 
motors from the single-phase lighting sys- 
tem. My own experience h's been that 
single-phase motors above this size are not 
satisfactory as compared with polyphase 
motors, and will not meet all the require- 
ments. Any city central station should 
be capable of supplying power for any pur- 
pose, and should be able to supply cur- 
rent for electrolytic and storage battery 
work. When the motors required are 
large, three-phase moters should be used, 
and three-phase rotary converters installed 
on the customer’s premises should be used 
for electrolytic purposes. 

The city shoul: be divided into sec- 
tions, and the different sections supplied 
from the different phases. If at any one 
point in any section large motors or rotary 
converters are required, the additional 
primary wire would be brought from the 
nearest point in the adjoining section. 
Satisfactory service will be given with 
light and motors supplied from the same 
circuits. 

In sections where there is any concen- 
tration of lighting and power, a 220-volt, 
three-wire system of secondary wiring 
should be used, and be supplied if the sys- 
tem is small from a single transformer, 
or, if the system is large, from transform- 
ers suitably located at several points. I 
do not think it would be found desirable 
In practice to cut out any of these trans- 
formers during the hours of light load. 

In the larger of the cities of moderate 
size a different set of conditions exist, 
and the problem of electric distribution 
is very materially modified. The area 
lighted is very Jarge, and while commer- 
cial lighting and power are concentrated in 
sections, lighting and power service has to 
be supplicd in practically all parts of the 
city. There is a tendency for the depart- 
ment stores, office buildings and large 
manufacturing industries to put in their 
own electric plants, and there is a grow- 
ing demand for the wires in the business 
section to be put underground. 

In citics of this class there are generally 
two sections where the demand for elec- 
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tricity is concentrated—the business sec- 
tion, where are located the large stores and 
office buildings, and the manufacturing 
district. Each of these sections has its 
own characteristics. In the business dis- 
trict the use of the large motor is largely 
confined to. clevator and other service 
where the load is exceedingly variable and 
intermittent, and at the same time the 
very best lighting service is insisted upon, 
both as regards the constancy of the lights 
and the absolute certainty of the serv- 
ice, Asa rule, in the manufacturing dis- 
trict, the percentage variation in load ou 
the motor service is very much less than 
in the business section, the only variation 
that seriously affects the lights occurring 
when the machinery is started in the morn- 
ing and after the noon hour. At these 
times there is practically no lighting. 
While the demand that the wires in the 
business section should be placed under- 
ground must be heeded, there is practically 
no, demand for it in manufacturing dis- 
tricts. . 

The central station should be located at 
a point where coal can be delivered directly 
from the boat or railroad, and where water 
for condensing can be readily obtained. In 
nearly all places, this means that the gen- 
erating station will be situated a con- 
siderable distance from the business sec- 
tion of the city. The conditions existing 
in the business section of a city of this 
class, as against the concentration of load, 
the intermittent character of the motor 
load, the necessity and the desirability of 
underground wires. The existing invest- 
ment of central station and customers 1m 
direct-current apparatus, isolated plants, 
and the relatively high price charged at 
present for alternating currents and arc 
lamps, motors, ete., make it desirable to 
supply the business section at the present 
time with direct current. 

Considering that it is desirable to sup- 
ply both commercial, incandescent and arc 
lighting, and also motors from the same 
system of wiring, it seems best that the 
current should be distributed on the three- 
wire, 220-volt system. This voltage 18 
preferable to a 440-volt system, as m my 
opinion the saving in copper required for 
the distribution, if the higher voltage 15 
used, is much more than counterbalanced 
by the inferiority of the 220-volt are and 
incandescent lamps as compared with the 
corresponding 110-volt lamps. 

In general, the situation of the power- 
house most suitable for the cheap produc- 
tion of electricity will not be in the bus!- 
ness district, The needs of a city of mod- 
erate size would also nut justify the op- 
cration of two power-lhouses. The elec- 
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tricity for the business district should, 
therefore, in general be supplied fron 
a rotary-converter substation, situated as 
near as possible to the centre of distribu- 
tion of the business district. 

The main power-house should generate 
only alternating current. This should 
have a frequency of sixty cycles, be a 
three-phase, four-wire system, and have 
a pressure of, approximately, 2,300 volts 
between each phase wire and the common 
wire. The four-wire, three-phase system 
is preferred, owing to the saving of cop- 
per over other systems that would 
prevent the using of standard 2,300- 
volt transformers and other standard 
line materials. Sixty cycles should be 
used, as arc-lamp motors, incandescent 
lamps and rotary converters for supplying 
the 220-volt direct current can all be 
operated satisfactorily at this frequency, 
and at no other frequency at which gen- 
erators are now made commercially. 

The electricity from the power-house to 
the rotary substation should be trans- 
mitted on the three three-phase wires, 
the common fourth wire being omitted. 
Boosters would not be required, and the 
pressure in the direct-current side of the 
rotaries would be varied by means of the 
statie transformers used in connection 
with the rotaries. 

The direct-current distribution from 
the substation shou'd he underground. 
Not only is this demanded by the publie, 
but in the business section of the cities, 
I believe that, interest or investment cost 
of maintenance taken into account, it is 
decidedly cheaper, as well as much more 
satisfactory, to maintain an underground 
than an overhead svstem of distribution. 

The feeders should be leid-covered 
cables drawn into conduits, as feeders are 
liable to have for short periods consid- 
erable overloads, and there are no branch- 
es to be tapped off. I believe paper insu- 
lation is more satisfactory as well as 
cheaper for feeders than rubber. 

The distribution boxes should be of the 
manhole type, or, better still, of the lamp- 
post type. The old stvle of Edison box 
blocks traffic too much to be installed at 
the present time. 

When frequent services have to be made 
there is nothing so satisfactory as the old 
Edison tubes. When the services are in- 
frequent the most satisfactory system is to 
use lead-covered, rubber-insulated cable 

drawn in ducts as distributing mains, car- 
Tying a single service into each building. 
from a small distributing box placed at 
every other property line. Are lighting, 
Incandescent lighting and power should be 
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all supplied from the same system of dis- 


tribution. 

Outside of the business section the elec- 
tricity should be supplied for all purposces 
on the alternating-current system. The 
current should be taken to the power-house 
from various distributing centres on the 
four-wire, three-phase system. From 
these centres of distribution single-phase 
circuits should be run for the operation of 
commercial arc and incandescent lighting 
and small motors. Additional phase wires 
would have to be taken from the centres 
of distribution to manufacturing plants 


where large motors were used. 

When the lighting is at all concentrated, 
the lighting and motors should be supplied 
from three-wire, 220-volt secondary mains, 
fed by large transformers, and it will be 
found desirable to ground the neutral wire 
thoroughly. 

The street lighting should be by serics 
constant-current arc lamps. In some 
cases it would be desirable to supply the 
current for these from transforming de- 
vices located at the central power-house. 
In other cases the transforming devices 
could be most advantageously located at 
the centres of alternating-current distribu- 
tion, as thereby the number of wires could 
be materially reduced, a few large wires 
taking the place of a very much larger 
number of small wires. 

In order that a system of alternating- 
current distribution of any size should be 
satisfactory, it 1s necessary that the ar- 
rangement of the power-house be such 
that current he supplied to the different 
feeders at different pressures. This can 
be done by boosting transformers in each 
feeder circuit, and by a svstem of pressure 
wires hrought back to the power-house 
from the various centres of distribution, 
or by the automatic device of Mr. W. L. 
R. Emmet. 

The successful introduction of the 
Nernst lamp into the fields of incandes- 
cent and arc lighting, and the development 
of the steam turbine should have a marked 
effect in favor of the generating and dis- 
tribution of alternating current. On the 
other hand, the air is full of rumors of 
marked improvements in storage batteries. 


Telephony in Finland. 
At Helsinfors the telephone system 
throughout is on metallic circuits with 
branching multiple switchboards and 


self-restoring drops, the equipment of the 
exchange having been provided by Messrs. 
L. M. Ericsson .& Company. Both over- 
head and underground wires are em- 
ployed. The number of subscribers on 
November 1 was 4,016. The subscription 
varices from 102 to 90 marks per annum, 
or (on a systern of ownership of instru- 
ments by subscribers) the entrance fce 
is 150 marks and the subscription is 60 
marks per annum. Females are employed 
exclusively as operators. The telephone 
staff. male and female, numbers 120 em- 


ployés, 


15 


Theory of Induction Cores. 

In the Philosophical Magazine, Lord 
Rayleigh discusses the common induction 
coil, and remarks that the ordinary theory 
of transformers is not applicable to such 
apparatus, since the primary circuit is 
not traversed by a continuously varying 
current. It turns out, indeed, that a 
closed magnetic circuit is unfavorable to 
a good length of spark. The core, more- 
over, should be fairly short, as with long 
cores the iron is saturated magnetically, 
and much of the energy of the primary 
current is wasted. Further, with a suffi- 
ciently rapid break a longer spark ig ob- 
tained without a condenser than with it. 
Thus, with an Apps coil a longer spark 
was obtained without condenser when the 
circuit was broken by pistol bullet than 


when the break was made in ordinary way 
and a condenser was used. Results, how- 
ever, depend upon strength of primary 
current, as the stronger this is the more 
rapid must the break be, if condenser is 
to be dispensed with. With each strength 
of primary current there is a particular 
capacity of condenser most suitable. 


New Type of Arc Lamp. 

Dr. Bang, the well-known Danish physi- 
cian, has constructed a new electric lamp 
which is likely to prove of great impor- 
tance, even outside the field for which he 
has intended it. In the ordinary are lamp 
the carbons are heated to some 3,000 de- 
grees, but Dr. Bang has succeeded in 
avoiding this high temperature by mak- 
ing the carbons hollow and letting a strong 
current of water run through them. The 
effect is very singular. Almost the whole 
of the energy of the electric current ia re- 
moved to the light arc between the two 
electrodes, while the latter themselves re- 


main so cool that one can touch them with. 


one’s fingers while the lamp is burning. 
In addition to this the carbons are con- 
sumed so slowly that the usual automatic 
adjustment can be dispensed with. In 
science the new lamp will no doubt be 
invalnable, savs Engineering; its cold light 
is able to kill bacteria in one-eighteenth 
of the time required with the light of the 
ordinary are lamp. The electrodes can 
be made from different substances, accord- 
ing to the use for which the lamp is in- 
tended. For medicinal purposes, carbon, 
silver and certain kinds of iron appear 
preferable. Metallic electrodes have been 
used for several vears by doctors, but they 
have had many drawbacks: they gave a 
great heat. the metal melted, etc., and it 
was necessary to place the patient at a 
comparatively great distance from the 
lamp. All these objec tiors have been over- 
come—or, rather. entirely removed—in 
Dr. Bang’s lamp, which is very small and 
handy, and in which consumption of elec- 
tricity is exceedingly small. 


me? Å.“ . 
- - Seo a Se 


16 


ELECTRICITY IN SOUTHERN COTTON 
MILLS. 


BY GEORGE E. WALSH. 


The southern cotton mill has become an 
important industrial factor in the cotton- 
growing states in the past ten years, and 
its rapid development has, to a certain ex- 
tent, revolutionized the cotton-manufact- 
uring industry of both the South and New 
England. The conditions of the South 
are so different from those of New Eng- 
land that it is not strange to find mill life 
and operation in the former totally differ- 
ent from the latter, and, at the same time, 
following somewhat divergent and entirely 
unique lines, practically accomplishing the 
same results. There is no accounting for 
the fact that for a century and more of 
active cotton-growing no attempt was 
made by the southern planters to establish 
mills near their homes to utilize the prod- 
uct of their soil, nor for the sudden in- 
terest in mill-building recently started in 
many of the cotton states. Tt is sufficient 
to note for the present purpose that the 
work has steadily broadened in the last few 
vears until entirely new conditions are 
created in the disposal of the cotton crop. 

The inducements to construct mills for 


manufacturing the cotton have inereased 


in proportion to the number of those 
which proved successful earlier in the his- 
tory of the movement, and last vear proved 
the banner vear of the whole industry, 
with more mills and spindles constructed 
than ever before. Plans for new mills, 
and the rehabilitation and enlargement of 
old plants. for the current year are even 
more promising of results than those of 
1900. A good many of these new mills 
will be constructed on the instalment and 
cooperative plan. There has been no lack 
of capital seeking investment in southern 
cotton mills, but small growers of cotton 
have, in many instances, preferred to in- 
vest their own earnings in the home mills 
in preference to accepting outside capital. 
Asa result there has been built up a profit- 
able home investment industry that adds 
greatly to the success of the revolution. 
The operators in the new mills are for the 
most part drawn from the class of people 
who were known formerly as small farmers 
and field laborers. 

The chief activity in building mills in 
the South has been in the South Atlan- 
tic and Gulf States, with a few seattering 
in the inland sections, and some as far 
west as the Indian Territory. Twenty 
years ago there were hardly a dozen well 
equipped cotton mills in the whole South. 
At the close of the centurv there were 
nearly 500 mills, representing more than 
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5,000,000 spindles. The actual growth 
of the mills began about ten years ago, and 
in the period extending between 1895 and 
1898 the high-water mark of the develop- 
ment was reached. As an illustration of 
the rapidity of construction there were 325 
mills in the South, representing 2,400,000 
spindles, and in two years they had in- 
creased to 390 with 3,500,000 spindles, 
and since then the increase has been as 
momentous. 

These mills represent all sorts and sizes, 
and a study of some of them will show the 
peculiar nature of the growth of the new 
industry. Tt has been only in recent vears 
that the very finest modern mills have been 
erected, and it is in this period that the 
attempt has been made to economize in 
motive power. At first the economy was 
found in the cheaper salaries and wages 
paid to the emplovés, but such economy of 
mill operation is always questionable in 
the end. The true economy is found in 
cheapening the motive power and in a high 
grade of machinery. It is in these two 
latter directions that mill development 
in the South has been directed in the last 
five years. Asa result some of the largest 
southern cotton mills are the finest and 
hest equipped plants in the world, and the 
cost of running them is being slowly 
revolutionized by the introduction of elec- 
tricity generated from water flow. 

As most of the new mills are located 
along the line of rivers or water courses, 
the question of utilizing this water power 
in the best possible wav has become the 
paramount issne. 
ing known that the conversion of the water 
force into electric power for operating 
motors in various departments of the mills 
is the most satisfactory and economical 
wav of taking advantage of natural con- 
At Columbia, S. C., a number of 
extensive cotton mills have motors oper- 
ated in this wav. A set of turbines supply 
the sources of power from a series of large 
dvnamos. The different sections of the 
mills are operated independent of all 
others. In ihis way half, a quarter. or 
any fraction of the mill can be run while 
the rest is idle. The machinery is put up 
in sections in such a way that any part of 
it can be run or stopped without interfer- 
ing with the rest. 

This method of mill construction is now 
accepted as the best by nearly all the prac- 
tical operators. 


Gradually it is becom- 


ditions. 


The largest mill in the 
world—or, at least. the one with the great- 
est number of spindles under one roof— 
is the Pelzer Mill, located at Pelzer, S. C. 
The mill is run on the same plan, and the 
electricity is obtained from the power 
canal and distributed to the motors in the 
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different departments. It has been found 
that this method ensures a considerable 
saving in the course of a year. 

Electricity is the future power for the 
southern cotton mills, and no modern 
structures are erected to-day for any other 
power, Even when the mills must de- 
pend upon steam for their power it has 
been found that electrice transmission 
makes a saving from twenty to thirty per 
cent. But most of the mills are located 
on streams where water power can be had 
in sufficient abundance to run the tur- 
bines. It is this natural advantage of the 
mills that promises to make the industry 
a continuously thriving and developing 
one, 

With modern high-class machinery and 
electric power obtained from the flow of 
water, it is little wonder that the 
southern cotton mills have proved such 
profitable investments and that there is at 
present a remarkable boom in the work. 
The raw material of the cotton fields is 
near at hand, and it is harvested and cart- 
ed to the mills, where it is quickly and 
easily converted into finished goods. Near- 
by is the seacoast, where ships are wait- 
ing to carry it to the distant countries 
and markets. So highly profitable have 
some of these mills proved that stock- 
holders have had regular dividends de- 
clared from ten to thirty per cent. The 
latter dividend is extreme, but it has been 
declared on the capital stock ofa number 
of the most fortunately located mills. 
while ten to twenty per cent dividends 
are quite common. These dividends are 
made only after allowances were deducted 
for wear and tear on machinery and the 
cost of installing new machines to keep 
the mills strictly up to date. 

The original cost of one of these new 
southern cotton mills is a varving quan- 
titv, but approximately the average ex- 
penses incurred ean be figured out from 
the data already supplied. The average 
amount needed for a mill is dependent 
upon the number of spindles planned. 
Lumber and work are both cheap in the 
South compared with the North, and good 
southern pine timber can be obtained near- 
by from mills which supply unlimited 
quantities. Hardware and machinery cost 
rather more than in the North, and other 
articles are at about the same propor 
tionate price. With these conditions a 
mill with 3.000 to 4,500 spindles costs, on 
the average, from $70.000 to $75,000. 
Larger mills can be constructed at rather 
less proportionate expense, and it is the 
tendeney now in most of the favored sec- 
tions ta build on a larger seale. Thur à 
$100,000 mill can be built with 5,000 to 


‘ol, 40-No, | 


nas been fony 
a considera 
Ar, 
power for th 
l no mod-r 
for any other 
NS must de 
power it has 
transmission 
to thirty per 
sare local 
r can be bad 
un the tur. 
ntage of the 
he industn 
develop.ag 


hinerr and 
he flow af 
that the 
Oved svc 
there is at 
the work, 
1 fields ss 
and cart. 
exly ant 
ls, Near. 
ire Walt: 
Nnti 
ble har 
E stars: 
nds de 
to The 
as beet 
amler 
mii, 
dens 
qe ar 
Jeti 
l the 


1 y 
ETH 
ates 


eF 


January 4, 1902 


6,000 spindles, and a $200,000 mill should 
easily represent some 15,000 spindles. 
The distinct gain in building on a large 
plan is further emphasized in the matter 
of operation. A large mill can econo- 
mize in the matter of officers and em- 
ployés, systematizing the work so that the 
greatest possible efficiency is obtained at 
the lowest price. 

The number of operatives varies in pro- 
portion to the number of spindles, and 
there can be no saving in this respect in 
the large mills; but there is economy in 
and 


the corps of oflicers, engineers 
mechanics. The prices paid these officers 


in the southern cotton mills are not large, 
and are hardly consistent sometimes with 
the responsibilities which they assume. 
The salaries for the presidents range from 
$2,500 to $15,000 a year, the latter being 
paid to only a few of the executive heads 
of the mills representing from 75,000 to 
100,000 spindles. Salaries for superintend- 
ents begin at $1,500 and rarely exceed 
$2,500. Assistant superintendents, secre- 
taries and a few minor officers are paid 
salaries which somctimes, in the very large 
mills, reach $2,000 and $3,000, but gen- 
erally range between $1,000 and $1,800. 

The cost of motive power is one of the 
most important factors in the southern 
cotton mills, and it has been the means of 
revolutionizing the industry in the last 
few years by reason of many little methods 
of economy not thought possible before. 
The mills are all operated by steam or 
water, with the power transmitted in th. 
form of electricity or direct. The cost of 
this varies somewhat, according to natural 
conditions. The cost of steam power, how- 
ever, is more or less constant throughout 
the whole cotton belt. The average can 
be placed at $12.50 to $17.50 per horse- 
power per year. In the smaller mills wood 
is used to a very large extent for generat- 
ing steam power, and so long as this can 
be gathered in the woods near-by, steam 
power can be supplied at the lowest figures. 
But this can not be for long. The mills 
are rapidly exhausting the lumber supply 
in their vicinity, and after that they will 
depend upon coal or water power. A few 
of the earlier mills were erected right in 
the midst of heavy lumber regions for the 
obvious purpose of utilizing this fuel for 
making steam, but to-day they are hope- 
lessly stranded, away from coal or water 
power and with the woods nearly all cut 
down. Their usefulness is no longer con- 
sidered within the range of the profitable, 
and in some instances they have been 
abandoned. 

It takes about a cord and a half of the 
southern pine wood to generate the same 
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amount of seam that a ton of coal will 
produce. In a cotton mill running from 
ten to eleven hours per day, six to eight 
tons of coal, or from nine to twelve cords 
of wood are sutticient to operate the 400- 
horse-power engine. Here we have in a 
few figures the practical cost of the opera- 
tion of a southern cotton mill when run 
by steam. 

When we come to water power the 
. variation in the cost is far greater. It is 
placed anywhere froin $7.50 to $15 per 
horse-power per year. This is where the 
power is applied directly to the operation 
of the machinery, and not when it is used 
for electrical transmission. The smallest 
cost is found in many localities where the 
mills have unobstructed use of strong cur- 
rents which supply power enough to oper- 
ate the whole mill the vear round. The 
selection of a site with good water power 
is, consequently, one of the most impor- 
tant. 

The ideal method of operating the mills 
is to use water power for generating elec- 
tricity. This makes the cost from twenty 
to forty per cent cheaper than when the 
water power is used directly for operating 
the machinery, and from twenty to thirty 
per cent cheaper when the steam is used 
for electric transmission where no water 
power is convenicnt. This saving has been 
demonstrated in many cases in che South 
in the last few years, and the experience 
is sullicient to cause a general adoption of 
this form of power. Thus electric trans- 
mission from water power costs from $4 
to $10 per horse-power per year. Every- 
thing depends upon the natural conditions 
and environments. At Gaffney, N. C., 
there is a large mill where the cost 1s com- 
puted to be at the lowest figure given, and 
another at Columbia, in the same state, 
has been run at an average cost of $5 per 
year. 

There are innumerable streams of water 
scattered throughout the cotton belt which 
are eminently suited to the gencration of 
electricity, and the work of building mulls 
on the line of these is going on with great 
rapidity. The best sites are naturally 
selected first, and these have been largely 
taken up to-day. But the cotton belt is 
wide, and Texas, in particular, offers a 
wide field for this sort of development. 
The greatest dithculty is experienced in 
the summer time, when the streams dry 
up and lose much of their power for good. 
In some sections the water power becomes 
practically useless for several months in 
the vear. Mills located in such places are 
usually built for the purpose of being run 
either by steam or water power. The en- 
gines are emploved in the dry season to 
produce the clectriec power to operate the 
spindles and looms until the water power 
is restored in the natural way. 
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Views, News 
and Interviews. 


The year just ended has been charac- 
terized by successful electric invention of 
a high order; the year just begun is full 
of promise. Electricians are a restless, 
alert class, and are never content to stand 
still. 


The electric current has recently been 
put to a novel use—that of warming beds. 
The apparatus for this purpose consists 
of a coil of wire covered with asbestos. 
The electric current passes through this 
wire and heats up the asbestos. This 
method of heating would seem to be a 
great advance over that of using hot- 
water bottles. 


Among the Parliamentary notices for 
the coming session are applications by the 
Central London Railway Company to 
make a circle of its present line, which 
would thus lie completely inside the 
now famous “Inner Circle,” and a pro- 
posal to construct a circular underground 
electric line in Manchester. Besides the 
“tube” railways, held over from last ses- 
sion, there are a number of new proposals 
for London and in many of them, as well 
as in connection with some already author- 
ized lines, Mr. Yerkes looms large. 


A novel marriage ceremony took place 
recently. The parties to the contract were 
unable to be present at the same place 
and had to resort to extraordinary means. 
The bride stood in the telegraph oflizs in 
Bowling Green, Ky., while the groom was 
in an oflice in Peaster, Tex. The ques- 
tions were asked by telegraph from the 
Texas end by a justice of the peace, and 
answered by the lady in Bowling Green. 
This illustrates what difficulties it is possi- 
ble for people to overcome when they have 
a certain object in view. 


In the recent raids made by the police 
of New York city on some of the gamb- 
ling headquarters, some very intricate 


electrical apparatus for warning the pro- 


prietors and patrons in case of a disturb- 
ance have been found. In some cases 
systems of electric wires have been in- 
stalled which are said to have been as 
impassable as a Spanish trocha in Cuba. 
Push-buttons have been arranged at a 
number of different points in the entries 
for the purpose of giving instant warn- 
ing. Wires have been connected with a 
mechanism for shutting off the gas by 
means of which the lights could be extin- 
guished instantly in case of the appear- 
ance of the officers. 
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The London Telephone Service.* 


In our last issne we published the Post- 
master-Ceneral’s statement regarding the 
London telephone service, with particulars 
of the various rates it is proposed to 
charge. In accordance with the views of 
the most recent Parliamentary Committee 
on Telephones, the basis of the Post Of- 
fice charges is that known as the message 
rate. But the London telephone service 
hitherto has been charged for on the basis 
of a “flat rate,” and the Post Office scheme 
provides for a continuance of this system 
for any subscriber who prefers it. There 
is some apparent complexity in the state- 
ment of ihe rates of charges, which may 
be more readily comprehended when it is 
understood that there are several Londons 
—the city of London, the county of Lon- 
don, and the London telephone area. 
These three Londons may be reduced to 
two—the county and the telephone area. 
On the message rate system, with a direct 
line, the “establishment” charge will be 
£5 per annum in the county and £4 per 
annum outside the county. For a two- 
party line the “establishment” charge will 
be £3 per annum for the whole telephone 
area. A ten-party line will be afforded to 
subscribers outside the county, and for this 
the establishment charge will be £2 per 
annum. No party lines will be permitted 
to subscribers connected with the central 
exchange in the city. Beyond the estab- 
lishment charge, fees for each call will be 
paid, and these are: One penny for each 
call originating and terminating within 
the county, and twopence for a call origi- 
nating in the county and terminating out- 
side it. For a call originating outside 
the charge is one penny if terminating 
on the same exchange, and twopence if 
terminating on any other exchange. A 
subscriber will be required to guarantee a 
minimum number of messages or pay the 
value of them. Thus, in addition to the 
establishment charge there will be a mini- 
num message charge of £1 10s. for direct 
lines and £3 for party lines. The mini- 
mum message charge added to the estab- 
lishment charge will make the lowest pay- 
ments (assuming the subscriber to be 
within two miles of the exchange) for the 
respective classes as follows: 


Direct line in county ...... ...... £6 10s. 
Direct line outside county ......... 5 10s. 
Two-party line (city excepted)..... 6 Os. 
Ten-party line outside county...... 5 Os. 


For these payments the subscriber on 
the direct line will be able to make 360 
one~penny calls per year, or, say, one a 
day, and the party line subscriber two per 
day, if at one penny, but assuming that 


* An editorial article from the London Electrical Re- 
view, 
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calls from outside the county will be main- 
ly those terminating at some other ex- 
change, and, therefore, chargeable at two- 
pence, the number of calls permissible to 
a party line subscriber would accord with 
the direct line subscriber, and be one 
per day. Taking as a basis that 30s. per 
annum permits an average of one call per 
day, it will be seen that as soon as a di- 
rect line subscriber’s calls amount to eight 
per day, the cost will be £17 per annum, 
and this is the amount charged to a sub- 
scriber who may make an unlimited num- 
ber of calls. In the case of a second line 
the charge is reduced to £14. The call 
office fee is twopence per call within the 
area. There are additional charges of 
£1 5s. per quarter mile for any direct line 
subscriber whose premises are more than 
two miles from an exchange, and 10s. 
per quarter mile “for each subscriber 


where the main circuit of a party line ex- 
ceeds two miles in length.” Extension 
lines on the same premises will cost 30s. 
per annum if they do not exceed 110 
yards in length, and 10s. extra for each 
110 yards. Extension lines connecting 
separate premises, £3 10s. per annum 
within a quarter mile, and £1 5s. extra 
for each additional quarter mile. 

The important statement that subserib- 
ers will have the right to communicate 
with subscribers of the National Tele- 
phone Company concludes the notice is- 
sued by the Postmaster-General, and in 
the explanatory remarks it is announced 
that the company has agreed to charge the 
same rates as the Post Office. 

The announcement has necessarily been 
received with some criticism. It is urged 
in some quarters that the rates are higher 
than those foreshadowed when the new 
service was decided upon. Moreover, the 
term “competition,” when prices are the 
same and the field of service identical, is 
not very intelligible to the man in the 
street. Thus, dissatisfaction finds expres- 
sion in the idea that the intervention of 
the Post Office has not produced that ame- 
lioration in the telephone subscriber's lot 
which was fondly looked for. It is neces- 
sary to review the situation in order to 
realize just what it is that the Post Office 
has effected. When “competition” was de- 
termined upon, London (unlike the more 
favored provincial municipalities) had no 
provision for intercommunication between 
the “rival” services. The nominal rate for 
business premises in London has been £20 
per annum, but on a five years’ agreement 
this has been reduced to £17. For a pri- 
vate house £12 has been charged. Thus 
£12 per annum is the lowest sum for which 
telephone service could be obtained. This 
compares with £5 for the future, although 
the service is not comparable, since for 
the £12 unlimited calls on a direct line 
were permitted, while the £5 covers only 
one call per day on a ten-party line. In 
the Post Office scheme the private house 
unlimited service finds no place. The as- 
sumption would seem, to be that, whether 
residence or business, the telephone used 
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more than four and a half times per day 
is worth paying more than £12 for. It is 
in this way that the smaller user has been 
catered for in the message rate system. 
The chances of any such cheap service 
without Post Office intervention may be 
gathered from the statement on the sub- 
ject in a recent report to the shareholders 
of the National company. 

Instead of calling upon the unlimited 
user to enter into an agreement for five 
years at £17, the Post Office will connect 
up at that rate for one vear only. With- 
out further working experience, and hav- 
ing regard to the large growth which may 
be expected, it probably would be unwise 
to make a lower rate for unlimited com- 
munication over the London area. The 
avowed object of expected competition was 
to improve and cheapen the service. We 
are deprived of the competition in price, 
but the competition in quality is still 
available, though the opportunity of judg- 
ing of such quality must be limited to 
connections on the individual services. 
We shall watch with interest the inter- 
communication of calls between the ex- 
changes of different organizations. The 
rivht of intereommunication between the 
subscribers of a new exchange and the 
subscribers of an existing exchange is of 
considerable value to the new authority. 
Until the terms of agreement are pub- 
lished, we can not judge whether the price 
paid for the privilege is high or low. But so 
far as the public are concerned, it should 
he clearly understood that a comparison 
hetween the existing arrangement and a 
real competition without intercommuni- 
cation would not be complete without 
assuming that a large proportion of the 
subscribers would need to pay two sub- 
scriptions. We can not, of course, regard 
the existing arrangement as more than 
another stepping stone toward consolida- 
tion under one authority. With its ad- 
mirable system of mains and able en- 
gineering organization, the Post Office 
system ought to make rapid and steady 
progress, but it would be idle to deny that 
its prospects would be improved had the 
new arrangement caught the public sym- 
pathy. 

The retirement of Mr. Forbes from the 
chairmanship of the National company, 
and his being succeeded by Sir Henry 
Fowler, will occasion no surprise. Public 
comments suggest that Mr. Forbes has 
completed his magnum opus, and that 
the occasion is a fitting one to choose. 
Mr. Forbes is full of years; he has steered 
his bark through troublous seas; his 
cheery optimism under apparently ad- 
verse conditions has been as a tonic to 
sufferers from depression; he has earned 
his leisure. It may be a matter for regret 
that he is chiefly recognized for his 
“astuteness.” No one outside an organı- 
zation can be in a position to know the 
ruling principles, but some there may 
be who might think that a recognition 
of the fact that telephone service 18 & 
matter of scientific engineering, might 
sometimes have avoided the necessity for 
the exercise of that “diplomatic engineer- 
ing,” in which Mr. Forbes is so generally 
recognized as a past-master. 


~~ 
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No Merger. 

The daily press of New York announced 
on Wednesday of this week the probable 
merging of the interests of the General 
Electric and Westinghouse companies. 
An emphatic denial has been received by 
the ELEcTRicAL Review from official 


sources. 
—_———__-<>-_—_—_— 


British Electrical Enterprise and 
Inventive Capacity.* 


That electrical enterprise in this coun- 
try is in many respects behind that of the 
United States and some parts of the Con- 
tinent may be readily admitted, but it is 
distinctly untrue to attribute this back- 
wardness, as the president of the Board of 
Trade did at the opening of the Croydon 
Electrical Tramways, to “this country 
being behindhand in inventive power,” 
and we are surprised that Mr. Ritchie, 
with the knowledge which he has, or ought 
to possess, of the legislative hindrances 
that have handicapped electrical develop- 
ment in this country should have hazarded 
such an opinion. Even our keenest com- 
petitors recognize the baneful influence 
which parliamentary restrictions—operat- 
ing, it may be remarked, largely through 
the medium of the department over which 
Mr. Ritchie presides—have imposed on 
engineering progress in this field, and 
which have resulted, as we all know, in 
many large contracts for electrical work 
being placed abroad; and we would com- 
mend to Mr. Ritchie’s notice the following 
quotation from an article in a recent issue 
of an American electrical contemporary, 
which, dealing with this very subject, re- 
marks as follows: “To us it seems clear 
that the cause of unreadiness recently dis- 
played by English manufacturers to meet 
present home conditions in electrical de- 
velopments is to be ascribed to the man- 
ner in which the electric light and rail- 
way industry in Great Britain has in the 
past been trammeled by governmental 
regulations and municipal dog-in-the- 
manger policy, which naturally has pre- 
vented manufacturing development. With 
our 3,000 central stations and 1,000 elec- 
tric railways as a market, electrical manu- 
facturing in this country (the United 
States) has happily been subjected to 
quite opposite conditions.” 

Natural conservatism may be a British 
characteristic responsible for a certain 
slowness of progress in new fields, but it is 
new to learn that Englishmen are “be- 
hindhand in inventive power,” especially 
in matters electrical, considering the bril- 
liant contributions to our stock of knowl- 
edge that have been made by English en- 
gineers and scientists. On the other hand, 
the English inventor has very real ground 
of complaint against the patent laws of his 
country, which are apparently designed 
only to rook him of fees and afford him 
little encouragement or protection. 


* An editorial article in the Mechanical Engineer, Man- 
chester, England. 
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Exposition at Lille, France. 


Consul Atwell writes from Roubaix, 
that an international exposition will be 
held in Lille between the months of May 
and September, 1902. It will embrace the 
following classes: Instruction, works of 
art, liberal arts, general machinery, elec- 
tricity, civil engineering, transportation, 
Wheels, automobiles, sports, agriculture, 
horticulture, forestry, hunting, fishing, 
foodstuffs, mines and metallurgy, decora- 
tion, household furniture and accessories, 
yarns, dress goods, clothing, varied indus- 
tries, chemicals, sound economy, hygiene. 
colonization, material and export products, 
special application of alcohol as a motive 
force and for lighting and heating. The 
office of the exposition is No. 35 rue Na- 
tional, Lille. 


Ball Lightning. 


Herr Teepler suggests an explanation of 
the mysterious ball lightning, founded on 
some interesting experiments he has made 
on the discharge from a large multiple 
plate influence machine, says the London 
Electrical Review. When one of the elec- 
trodes of the machine is a metal point, 
and the other is a disc of some semi-con- 
ducting material, such as slate or basalt, 
an almost continuous discharge takvs 
place, which appears at first as a glow, 
then, with increasing strength of curreni, 
becomes a tuft discharge, and a tuft aye 
light. Ifa metal ball, which may or may 
not be insulated, is held between the poles, 
the same phenomena show themselves on 
it as if it were an electrode—i. e., tufts, 
etc., are formed on it. An aperture in a 
non-conductor, such as a plate of mica, 
behaves much the same as the metal ball, 
a mass of light being formed in the aper- 
ture when the plate is held between the 
electrodes of the machine. With sutfi- 
ciently strong current a row of luminous 
masses, separated by non-luminous spaces, 
forms in the path of the current on each 
side of the plate of mica, just as if the 
current alternately expanded and con- 
tracted in section. Tcepler considers that 
these luminous masses may be produced 
by atmospheric discharges, and give rise 
to the appearance of ball lightning. 
Toepler’s experiments are described in the 
Annalen d. Phys., vol. vi, p. 339. 


——— o d 


The Cape-to-Cairo telegraph line has 
now been carried up to Ujyi, on Lake 
Tanganika. On reaching the north end 
of this lake, the line is to be taken easterly 
and along the shores of the Albert Nyanza, 
whence telegraphic communication with 
the coast already exists. 
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Elasticity of Copper Wire. 


When different specimens of the same 
substance are usel for determining elas- 
tic moduli, the results vary considerably, 
so that the values obtained for any one 
specimen describe the behavior of that 
specimen only, and do not hold universal- 
ly for the substance in question. Deter- 
minations of the clastic moduli of metals 
are most often made on wires. It is, there- 
fore, especially important to know how the 
elasticity of wires is affected by the proc- 
esses used in their manufacture; of these 
drawing is the most important. In an 
article from the pen of Mr. J. R. Benton 
(Physical Review), he gives the results 
of some experiments on the changes in 
elasticity which the process of drawing 
produces in copper wires. These are the 
principal facts that have come to light 
in the experiments. First of all, if a cop- 
per wire is first annealed by heating elec- 
trically to redness and is then drawn, its 
modulus of rigidity decreases, and 
Young’s modulus increases. Also each 
successive drawing causes a further dim- 
inution of the modulus of rigidity, and 
a further increase of Young’s modulus; 
for both moduli the amount of change 
becomes less with each drawing. Finally, 
if the wire is annealed after having been 
drawn several times, the modulus of 
rigidity returns to a value considerably 
greater than its original value, and 
Young’s modulus to one considerably less 
than its original value. The author puts 
forward the theory that the difference in 
elastic propertics between the wires an- 
nealed before drawing and those annealed 
after drawing, is due to the fact that the 
latter cool from red heat more rapidly 
on account of their smaller diameter, and 
are therefore more completely annealed. 
Referring to the change in Young’s 
modulus, the author thinks this is not 
suthciently great to account for the very 
considerable increase in resistance to 
bending, notwithstanding that drawn cop- 
per wires offer much greater resistance 
to bending than annealed ones. The 
author, therefore, determined Young’s 
modulus for the same wires by the method 
of bending. Contrary to expectation, the 
values obtained by flexure were consider- 
ably less than those observed by extension. 
This would seem to indicate, though by 
no means prove, that Young’s modulus 
increases more in the interior of the wires 
than near the surface. It is to be noticed 
that the values obtained by the two meth- 
cds very nearly agree for the annealed 
wire. The greater stiffness of drawn 
wires as compared with annealed wires 
must then be due sim»ly to the increase 
in the limit of elasticity. The’ flexural 
elasticity itself increases only slightly in 
drawing. The experiments from which 
the author obtained the above results were 
carried out in the physical laboratory, 
Princeton University. 
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Interest in Electrical Industries. 


There appeared in the ELECTRICAL Re- 
VIEW of November 9 and December 14, 
1901, reviews of the electric lighting and 
telephone industries, respectively. The arti- 
cles were most widely read, to judge from 
the correspondence that has been received 
at this office, and from the discussion in 
the lay press that followed. 

There is presented below a few out of 
the several thousand newspaper clippings 
that have reached this oflice, demonstrat- 
ing the public interest in these young 
giant industries. In many instances the 
articles, giving capital and companies by 
states, were published in full by the lead- 
ing state dailies. 

“AMAZING GROWTH OF ELECTRIC LIGHT- 
ING.” 
|Chicago Kecurd-Herald. | 

Beyond any question the most marvel- 
ous development of the century in the field 
of applied science may be seen in the elec- 
tric lighting industry. There is nothing 
comparable to it in the whole history of 
civilization. In nineteen years this indus- 
try has grown to where the investment in 
electric lighting plants in the United 
States alone now reaches the enormous 
sum of $700,000,000, according to a very 
careful tabulation made by the ISLEC- 
TRICAL Review, of New York. This ex- 
traordinary achievement represents a 
struggle with powerful and well-organ- 
ized competiticn of a long-established in- 
dustry—that of gas illumination. It made 
its way against bitter opposition, against 
corrupt councils and the difficulties and 
failures incident to over-capitalization to 
where it 1s now, one of the solid, certain 
and remunerative industries of the coun- 
try. 

According to the tabulation made by the 
Review, Illinois heads the list in num- 
ber of separate electric light stations, 
having 253, against 228 in Pennsylvania, 
204 in New Ycrk and 188 in Ohio. Penn- 
sylvania has the largest capitalization, 
however, her lighting plants being capi- 
tulized at a total of $110,008,000. New 
York comes next with $102,056,000; New 
Jersey, $64,429,000 ; California, $50,192,- 
975; Massachusetts, $45,375,000 ; Illinois, 
$30,156,550. 


SINCE THE CENTENNIAL. 
{Hartford Post.] 


The electric light was exhibited for the 
first time in the United States at the Cen- 
tennial Exposition, but those who saw it 
were skeptical regarding the possibility 
of using*it upon any scale that would be 
of practical benefit to mankind. While 
are lighting was produced upon a com- 
mercial scale in 1877, the real history of 
the art, as regards its modern aspects, 
dates from the opening of the Pearl street 
station, in New York city, by Thomas A. 
Edison, on September 4, 1882, in which 
the Edison incandescent lamp was used. 
This industry has grown to where the in- 
vestment in electric lighting plants in the 


000,000. 


ELECTRICAL REVIEW 


United States alone now reaches the enor- 
mous sum of $700,000,000, according to 
the ELECTRICAL REVIEW, of New York. 


NEW JERSEY THIRD IN CAPITAL INVESTED. 
{Newark Call.) 


In a recent number of the ELECTRICAL 
Review figures were given regarding the 
cleetrie lighting industry of the United 
States, the capital invested and the sta- 
tions in use. In respect to capital in- 
vested in the industry New Jersey stands 
third among the states. . . . The 
table represents the maximum of informa- 
tion possible in the direction sought, and 
is complete up to September 1, 1901. The 
fizures are the actual facts as regards the 
number of stations, but the total invested 
capital may be as much as ten per cent low, 
on account of the difficulty of obtaining 
from all the stations in the United States 
information concerning the amount of 
their outstanding securities. The number 
of stations given represent only those 
actually doing business. 

TREMENDOUS INDUSTRIAL DEVELOPMENT. 


| Bridgeport standard. 


We never open the pages of the ELEC- 
TRICAL Review without a thought of the 
tremendous development which it reflects 
and the ever changing, always increas- 
ing and perpetually wonderful phases of 
that development. There is nothing in 
history that is a parallel to it, for after 
the locomotive and the telegraph had been 
invented, the application of each was com- 
paratively slow and the real greatness of 
both is a matter of recent years. But 


electrical adaptation and the immense in- 


dustry that it has developed was much 
more rapid in growth and sprang fully 
armed and equipped from the brains which 
gave it birth. 

In the New York ELectricaL REVIEW 
for December 14 there is an article show- 


ing the status of the telephone business in 


this country which is simply wonderful in 


„its figures, and exhibits the phenomenal 
growth of that phase of electric service 


in a striking way. In all the telephone 
companies of the country, the REVIEW 
says, there are “4,311 exchanges in opera- 
tion, with 2,278.717 telephones in use. 
The total capital invested is nearly $500,- 
One company employs 33,000 
persons and handles a total of 2,000,000,- 
000 calls per year. The output of tele- 
phones in the manufactories is put by the 
Review at a total of 3,000 a day, th's an- 
nual product of instruments, with their 
accessory apparatus, being valued at be- 
tween $50,000,000 and $60,000,000.” 

And all this in less than a quarter of a 
century! And the telephone is only one 
of the wonders of this development, al- 
though it involves so much. 


“USE OF THE TELEPHONE.” 
l [Utica Herald | 
The EvectricaL REVIEW, an authority 
on the matters with which it deals, says 
that there are now more than 2,278,000 
telephones in use in the United States 
and that, at a very moderate estimate, 
they answer probably 5,000,000,000 calls 
during the year. The saving in time and 
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labor implied by these figures is beyond 
calculation. Leaving out the millions 
of calls which are of a social nature and 
the other millions which might be dis- 
pensed with with small loss, the letter- 
writing, running of errands and the waste 
of time on fruitless journeys which the 
telephone renders needless can hardly be 
imagined. 


“A GREAT INDUSTRY.” 


[ .uffulo Commerctst.| 


There is much timely interest in the 
summary made by the ELECTRICAL RE- 
view, New York, in its last issue, of the 
telephone business in the United States, 
which shows that, including all companies, 
there are 4,311 exchanges in operation, 
with 2,278,717 telephones in use. The 
total capital invested is nearly $500,000,- 
000. One company employs 33,000 per- 
sons and handles a total of 2,000,000,000 
calls per year. The manufacturing side, 
says the ELECTRICAL REVIEW, is estimated 
to produce a total of 3,000 telephones 
per day; this annual output of instru- 
ments, with their accessory apparatus, be- 
ing valued at between $50,000,000 and 
$60,000,000. This is certainly a wonder- 
ful showing for an industry which, in the 
short space of twenty-two vears, has come 
to be one of the most important in the 
country. It may be added that the author- 
ity quoted expresses the belief that the 
business is now entering on a new period 
of rapid growth. 


**5,000,000,000 caris.” 
[Cleteland Leade:. | 


The Exvecrrican Review, a high 
authority, states that there are now more 
than 2,278,000 telephones in use in the 
United States. They serve for a yearly 
total of probably 5.000,000,000 calls, at 
a very moderate estimate. , . . 

The progress of the world is many- 
sided, and its leaders are found in a 
great number of fields of endeavor, but 
the inventor and the scientific discoverer 
hold a high place among the very fore- 


most benefactors of humanity. 


THE TELEPHONE. 
(Yew York Times. ; 

Of the magnitude of the telephone busi- 
ness at the end of the current ycar we 
have the following figures on the good 
authority of the ELECTRICAL REVIEW: 


Capital Telephones 
Invested. Connected. 
Boll dorsesi risane $30,000,000 1,080,000 
Independent.......... 150,000,000 708,717 
Farmers’ lines. inter- 
communicating sys- 
tems, ete. Cind.)..... 2.2.00. jee 490,000 
Totals.... sesso $470 000,000 2,278,717 


The best data obtainable as to the 
growth of independent companies, not con- 
trolled by the Bell, show that they now 
have exchanges in 2,811 cities and towns, 
and serve, as shown above, 708,717 sub- 
scribers. 

Its strictly local utility is raised to the 
n-th power when a long-distance installa- 
tion permits one to sit in his office or house 
and, at a cost less than the incidental ex- 
penses of a journey, not counting fares or 
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time, talk to Philadelphia or Chicago or 
Boston, and accomplish all he could have 
accomplished by going. ‘This is an an- 
nihilation of time and space which would 
belong in the realm of magic if it was not 
a commonp!ace of daily experience. 

The one ground for wonder which ex- 
planations do not explain is that the com- 
plicated and delicate mechanism of the 
human vocal organs is necessary to pro- 
duce articulate sounds, if a vibrating disc 
of sheet iron in an instrument which 
never gets a sore throat or suffers from 
hoarseness can reproduce them so perfect- 
ly that the identification of a familiar 
voice is as easy as the identification of a 
photograph. 

HALF A BILLION INVESTED. 
[New York Sun.) 

The ELECTRICAL REVIEW, in its current 
issue, contains a study of the present tele- 
phone situation in which it is shown that 
the amount invested in the telephone in- 
dustry in the United States is nearly 
$500,000,000. This estimate includes 
both the lines and instruments of the 
American Telephone and Telegraph Com- 
pany, generally called the Bell company, 
and of the opposition or independent com- 
panies. 

All the states in the Union, with the 
exception of Nevada, Rhode Island and 
Utah, have opposition telephone ex- 
changes, the total number of exchanges of 
this character being 2,811 and the number 
of telephones connected to them being 
708,717. The largest extension of the 
independent telephone business is in the 
state of Ohio, which has 226 exchanges 
and 155,664 independent telephones. 

The Bell interests have an invested capi- 
tal of $320,000,000. These interests oper- 
ate 1,500 exchanges, to which are con- 
nected 1,080,000 telephones. 

——___qpe ———_ 

During the last few years the United 
States Government has been installing a 
number of storage batteries for coast de- 
fense service. One of these is a Willard 
battery of sixty-four cells, installed in a 
casemate at Fort Perry, Plum Island, Ct. 
The elements of this battery are of 560- 
ampere-hour capacity and are placed in 
lead-lined tanks on racks and insulated 
with glass petticoat insulators. The bat- 
teries are used for lighting purposes, as 
well as for operating small motors in the 
various mechanisms employed in this 


service. 
-<e ——— — 


It is reported by the Echo des Mines 
that three electric furnaces of 500 horse- 
power each have been erected at Camonica, 
North Italy, for the manufacture of pig 
iron by the Stassano patent. The elec- 
trodes are placed at the bottom of the 
boshes. The ore and materials are 
analyzed, and the requisite quantities of 


each (carbon and lime or silica) are 
ground together, made into briquettes, 
with five to ten per cent of coal tar, and 
charged into the furnace. 
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« ideali” Selective Party-Line 
Telephone Service. 

The United States Electric Manufactur- 
ing Company, Butler, Pa., incorporated 
under the laws of the state of New Jersey, 
with a capital of $500,000, has purchased 


Fig. 1.—SHOWING LINE RELAYS. 


the patents of the Drake Telephone Com- 
pany, covering the Drake selector and bat- 
tery cutout, and has made various im- 
provements on the system, on which pat- 
ents are now pending. The officers of the 
company are J. W. Brown, president; M. 
A. Berkeimer, vice-president; C. A. Bailey, 
treasurer, and W. H. Miller, secretary, all 
prominent business men of Butler, and 
Fred E. Freers, superintendent, formerly 
superintendent of equipment of the Pitts- 
burgh & Allegheny Telephone Company, 
Pittsburgh, Pa. 

The company has established offices and 
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and, in fact, a system adapted for any kind 
of service which may be handled by an 
automatic exchange. 

The selective lock-out party-line system 
can be applied to an exchange switchboard 
and operated in connection with it, and 


is especially adapted to farmers’ lines, as 
any number of telephones up to thirty-five 
may be operated successfully on the same 
line. It claims the following advantages 
over the ordinary party-line system: 
Any station on the line may be selected 
and called without calling any others on 
the line. This does away with a different 
signal for every telephone on the line, 
also the annoyance of ringing all parties 
on the line when calling any one. The 
system is also a lock-out system, as, while 
any two parties are talking, all other 
telephones are locked out, making it im- 


Fig, 2.—RESTORING SELECTOR. 


a factory at Butler, Pa., and at present pro- 
poses to manufacture the “Ideal Selective 
Lock-Out Party-LineSystem” for exchange 
service, and the “Ideal Automatic Ex- 
change System” for small towns, farmers’ 
lines, factories, office buildings, hotels, etc., 


possible to listen to or interfere in any 
way with the conversation. In case the 
line is busy, and a third party should wish 
to use the telephone, on removing the re- 
ceiver from the hook a “line busy” signal 
is displayed, showing him why he can not 
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use the telephone. ‘The system practically 
enables an operating company to give in- 
dependent service at party-line rates. 
The automatic exchange system is en- 
tirely automatic, any party on the line 


ELECTRICAL REVIEW 


thus throwing selector battery directly out 
on the line, and restoring the latter to 
its normal condition. The selector battery 
is opened automatically by the restoring 
selector, Fig. 2, which is operated as fol- 
lows: It is stepped or revolved in unison 


Fie. 3.—SELECTING KEY. 


being able to connect himself with any 
other party, and talk privately, as, while 
talking, all others are locked out. 

The telephone, Fig. 4, is neat and at- 
tractive in appearance, and is of the com- 
pany’s special design to accommodate the 
selector apparatus, which is mounted in 
the upper part of the telephone and serves 
to operate the indicator on the dial, and 
also to close the ringing and telephone cir- 
cuits. The selector button is mounted 
directly below the dial, as shown in the 
cut. The transmitter is of a standard 
long-distance type, and the receiver is said 
to be of one of the most efficient bi- 
polar types. The ringer, lock-out relay, 
generator and hook-switch are mounted 
in the lower part of the instrument and 
are all of standard material and up to 
date. The telephone operates as follows: 
To call, remove the receiver from the hook 
and then press the selector button, holding 
it down until the indicator is over the de- 
sired station number. Then ring the sta- 


tion in the ordinary manner. 

By taking the receiver off the hook, Fig. 
8, a wipe contact is made, grounding the 
tip of the line which pulls up the iine re- 
lay, Fig. 1. This closes the selector battery 
through the circuit-breaker and also closes 
the telephone circuit at the relay, Fig. 3, 
which in turn holds the line relay up after 
the wipe contact is broken. The selector 
battery is now open at the selecting key, 
Fig. 3, which, when closed, immediately 
starts the circuit-breaker, which steps all 
the selectors on the line. When the sta- 
tion number desired is reached, as shown 
by the dial and indicator of the telephone, 
Fig. 4, the selector key is released and the 
party is called by the usual method. On 
hanging up the receiver the line battery 
is open, Fig. 3, and line relay drops back, 


Fig. 4.—TELEPHONE SHOWING DIAL AND 
INDICATOR. 


‘with all telephone selectors. When not 
in use the insulated point rests on the 
spring C, which opens the selector battery 
at that point. When a station is being 
selected the point I 
moves around and an 
electrical contact is 
made between the disec 
M and the spring C. 
When the restoring 
battery is thrown out 
on the line, the disc ¢ 
M is restored to its 
normal position, its 
motion being retarded 
by the 
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E for the purpose of giving the telephone 
selectors sufficient time to restore before 
the battery is cut off. The full selector 
circuit is as follows (see Fig. 1): The 
battery goes to the middle spring on the 
line relay; when relay is up, the battery 
goes through the top spring to the circuit- 
breaker, and through it to the line, where 
it is open until the selecting key, Fig. 3, 
is closed to select a station. When the line 
relay is dropped by hanging up receivers 
the selector battery then goes through the 
lower spring of line relay to the restoring 
selector, where it goes out on the line 
through the disc M and spring O, Fig. 2, 
and also through the coils of the restoring 
selector. When this is done the circuit- 
breaker is not in the circuit, which allows 
enough additional current to restore the 
selectors to their normal position; this can 
be seen by tracing the circuit through in 
Figs. 1, 2 and 3. 

Fig. 5 is a view of the automatic device 
for operating a complete party line, or 
isolated system. It consists of a circuit- 
breaker, line relay and restoring selector. 
All parts are of polished and lacquered 
brass and is finished in the best possible 
manner, being mounted on a_ polished 
mahogany case and enclosed in a glass case. 
It is intended to be placed in an office and 
makes a neat appearance. Desk tele 
phones will also be furnished with the sys- 
tem when desired. 

The equipment will be ready in a very 
short time to be put on the market, as the 
factory is now in operation and the instru- 
ments are being assembled as rapidly as 
possible. 

This system is claimed to fill a long- 
recognized need. In small towns, where 
only a limited number of telephones are 
needed, the system can be used to great 
advantage, as it does not require an ex- 
change of any kind, thus saving the ex- 
pense of rent, heat, light, operators, etc., 
and at the same time gives service both 
day and night. 


escapement Fie. 5.—Automatic DEVICE FOR WorRING A COMPLETE Party LINE. 


January 4, 190% 


A New Electrically Operated Railway 
Switch. 


Labor-saving devices of many kinds 
have been introduced by the progressive 
managers of street railways since electric 
traction relegated the horse to obscurity. 
At crowded corners and awitching points, 
however, the difficulty of maintaining a 
switchman, or else of stopping every car 
approaching the switch long enough to 
allow the motorman or conductor to set 
the switch properly, has long been encoun- 
tered and has been productive of no little 
loss if its total effect upon the operation 
of such lines could be considered. 


Fic. 1.—Links CONNECTING SWITCH TONGUE 
AND SOLENOID. 


The interesting device illustrated 
in the accompanying engraving is an 
electrically actuated switch which may be 
operated by the approaching car without 
requiring it to stop at all. 

In Fig. 1 is shown a portion of the elec- 
tric switch device connected to the switch 
tongue, showing the tongue set for the 
straight track and the coil spring which 
holds it tight against either side to pre- 
vent cars shifting it as they pass over it. 
In Fig. 2 is shown the suapended arrange- 
ment whereby current from the trolley wire 
is shifted into the switch magnets as may 
be required. The circuit-changer is a 
solenoid encased in a box mounted on a 
convenient pole, and its operation may be 
seen from an inspection of Fig. 2. If 
the motorman approaching the awitch de- 
sires to keep the straight track, he shuts 
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off current so that when the trolley-wheel 
reaches the contact block it connects the 
two side strips of which this is formed, 


Fra. 2.—OVERHEAD SWITCH ON TROLLEY 
LINE. 


allowing current from the trolley-wire to 
pass through the solenoid, causing it 
properly to connect the magnets in the 
switching arrangement to set the tongue 


Fie, 3.— ELECTRIC SWITCHING MECHANISM 
IN PLACE BETWEEN TRACES. 


. for the straight track. To set the tongue 


for the curve all that is necessary to do 
is for the motorman to keep current on 
while the trolley is passing under the 
overhead switching device shown in Fig. 
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mechanism which is installed between the 


tracks for the operation of the switch 


tongue. The solenoid is solidly enclosed 
in a metallic water-tight cylinder, while 
most careful insulation is preserved 
throughout the entire device. 

In Fig. 4 is shown a cross-section of the 
street box containing the solenoid and 
link connection with the switch tongue. 

It is claimed by the makers of this in- 
teresting apparatus, the Cheatham Elec- 
trie Switching Device Company, of 
Louisville, Ky., that a number of switches 
were placed where both wagon and car 
travel is heavy and the streets dirty, and 
in a climate where the winter tempera- 
tures went as low as twenty degrees below 
zero. After six years of service the de- 


vices are still operating with satisfaction, 
the only care necessary being that about 
every three weeks the iron lid must be 
taken off the street box in which the 
solenoid 1s set, and such mud as had ac- 
cumulated scooped out. This is not nec- 
essary for cleaning the apparatus, but in 
order to prevent the mud getting into the 
link and lever arrangement connecting 
the solenoid and the switch tongue. 


-_—— odbe- -—-- 


Metallic Nodules in Calcium Carbide. 


MM. Guilbert and Dinan have recently 
analyzed some of those crystalline metallic 
nodules which occasionally are to be found 
in calcium carbide, and find them to con- 
sist mainly of iron and silicon, with small 
quantities of aluminum and carbon, and 
traces of manganese, calcium and mag- 
nesium, says our London namesake. A 
sample from the Arbine (Savoy) carbide 
factory gave Si, 28.60 per cent; and Fe, 
66.30 per cent; one from the Giffe 
works gave Si, 25.95 per cent; and Fe, 
65.26 per cent; one from Séchilienne gave 
Si, 18.60 per cent; and Fe, 75.29 per cent. 
A similar material discovered in Swedish 
carbide some time ago gave Si, 26.4 per 
cent; and Fe, 73.6 per cent; while Lewes 
has recorded a composition of Si, 30.76 
per cent; and Fe, 58.06 per cent. The 
nodules evidently consist mainly of iron 
silicide; but it is clear that they do not 
form one simple chemical compound, part . 
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Fic 4.—Cross-SECTION OF ELECTRIC SWITCHING MECHANISM. 


2, when automatically the action of the 


solenoid brings the other magnet into 
play, setting the switch to pass the car 


around the curve. 
In Fig. 3 is shown very completely the 


of the constituents being merely mixed 
together. Lewes has found nodules of 
two different kinds in some of the carbide 
he has examined ; but Guilbert and Dinan 
apparently have noticed only one sort. 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


HE city of Chicago is rapidly be- 
coming the focus of an enor- 
mous system of rural trolleys. 

This system is destined to furnish 
wonderfully increased facilities for reach- 
ing the city from a territory radiat- 
ing out nearly one hundred miles from it. 
Many of the lines are laid with heavy rails 
and ballasted, which permits them to use 
heavier and more comfortable cars and 
make much better time than has ordinarily 
been undertaken on most trolley lines. 
Being constructed in this manner they are 
able to take over many of the functions 
ordinarily performed by the steam roads, 
such as carrying the mails, newspapers 
and freight. The rapidity of communica- 
tion between Chicago and these towns, 
and between the towns themselves, has 
been much increased by these lines, which 
permit business to be carried on much 
more rapidly and economically than be- 
fore. The railways, in many cases, act 
as an important educational factor. The 
morning papers can now be read in places 
Where it was formerly impossible to ob- 
tain them. The mail facilities have been 
much increased. The cars being right at 
the door lead many of the people to travel 
more and thus come in contact with their 
fellow mortals. 


A novelty which a company of this city 
is exploiting is the apartment-house 
telephone system. After carefully study- 
ing the requirements of modern apart- 
ment-houses it was found that the speak- 
ing tube did not meet them, and the 
company therefore designed and brought 
out the apartment-house telephone sys- 
tem. Apartment entrance telephones 
are built in connection with letter- 
boxes, or without them, as may be desired, 
and are constructed either in wood or 
metal. Battery current is not started 
until the receiver is taken off the hook of 
the individual apartment called up. These 


apparatus are furnished with powerful 


microphone transmitters and a bipolar 
watch-case receiver with a hard rubber 
shell. The telephone connecting with it in 
the apartment proper is finished in wood 
of any desired kind, with a buzzer or vi- 
brating bell. It is stated that the cost of 
such systems is comparable with that of 
the old speaking tube which it replaces. 
If desired, an especial apartment an- 
nunciator can be used in connection with 
the instruments mentioned above, thus 
permitting the janitor of an apartment- 


house practically to become an exchange 
operator and connect the various tenants 
of the apartments with one another. A 
large number of these systems are work- 
ing in Chicago and other cities through 
the United States. 


The demand for telephones in Chicago 
is beyond the resources of the telephone 
company, and it has withdrawn its can- 
vassers. This increase is the result of the 
company’s campaign of education, in con- 
nection with the experimental installation 
of party lines in residences and small 
stores. Of the 10,000 new subscribers 
secured during the past six months, 9,000 
are persons who had never before used the 
telephone. It is hoped to increase the 
present number of instruments in the city 
(40,000) to 100,000 in two years, giving 
the city a larger number of telephone sub- 
scribers for its population than any other 
city in the world. President John I. 
Sabin, of the Chicago Telephone Com- 
pany, has made a popular hit by installing 
movable telephones in fashionable res- 
taurants. You do not have to leave the 
table to enjoy this luxury. “Waiter, bring 
me a telephone,” is the only order neces- 
sary to have a fully equipped long-distance 
instrument at your elbow. By simply or- 
dering a telephone a guest may be placed 
in communication with New York or 
Denver, or any other city served by the 
Chicago Telephone Company, without 
moving from the table at which dinner or 
luncheon is being served. The new serv- 
ice is very simple. When the telephone is 
ordered the waiter brings the instrument, 
inserting a plug with connecting wire in 
the spring-jack on the wall of the café, 
thus perfecting direct connection with the 
maim telephone exchange. 


The electric light company here is con- ' 


stantly enlarging. It seems almost im- 
possible to keep up with the demand for 
light. Chicago deserves credit for its con- 
stant cry for “more light, more light.” 


We are taking much intcrest in the St. 
Louis Exposition. Chicago will be very 


largely represented by exhibitors; prob- . 


ably more extensively that any other city. 
Chicago, December 28, 1901. 
—— 
‘s Conigraph.”’ 
To Tae EDITOR oF THE ExvectricaL Review: 


Rather than “wireless telegraphy” why 
not “conigraph” and “conigram.” Surely, 
Marcont should not be lost sight of in his 
flights through space. 

Jarvis B. Epson. 

New York, December 27, 1901. 
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French Automobile Show. 

The preliminary arrangements for the 
fourth annual international show are be- 
ing made by the organizing committee 
of the Automobile Club de France. The 
roads from Boulogne as far south as 
Dicppe are not as good as in England, 
but from Dieppe to London via Havre 
they are in excellent condition, and a 50- 
mile gait was easy and comfortable to 
take. One serious difficulty in driving 
over the French highways is in determin- 
ing the proper direction at the junction 
of roads while running, from the fact 
that the guideposts bear signs upon which 
the lettering is so small that it is neces- 
sary to greatly reduce speed, and in many 
instances stop, in order to read them. 
Then, again, it is almost impossible, 
from entire absence of signs, without in- 
quiry, to find your way through the vil- 
lages; however, this difficulty is avoided 
in cities of which we are enabled to pro- 
cure maps. It is not to be wondered at 
that so many dogs are killed, and some- 
times children injured, by the automo- 
biles, and it does not follow that fast driv- 
ing is always the cause. It is customary 
in many of the cities and towns for the 
people to throw all their refuse into the 
streets, which during the day is gathered 
up by the city authorities. The dogs feed 
on this refuse and the children play with 
the dogs, hence both are in the streets a 
good portion of the time. Then, again, 
a dog runs out suddenly, barking at the 
vehicle, and, failing to gauge its speed, 
quite often falls a victim. 
> 

Sadness in London. 

The winter session of the engineering 
and scientific societies is just opening, 
and presidential and inaugural ad- 
dresses abound, writes the London corre- 
spondent of the ELECTRICAL REVIEW. 
No less than six, all bearing the elec- 
trical outlook, in a certain sense, have 
been delivered in a week, and the re- 
markable thing about practically all of 
them is the sadness of their tone. The 
presidential address to the Institution of 
Electrical Engineers by Mr. Langdon is 
of a rather more cheerful nature, and 
Sir W. H. Preece, in proposing the vote 
of thanks, remarked upon this. He 
blamed the press for the gloomy opinions 
of those who relied upon the fourth es- 
tate for their information and main- 
tained that we were not in a decadent 
condition by any means. Professor Perry, 
rather more flippant, said it was a charac- 
teristic of the Anglo-Saxon race to depre- 
ciate itself. But this only served to blind 
foreigners and really did us more good 
than harm. It is a fact that we Britishers, 
while being the first to moan over our 
troubles, if we have any, do not sit down 
to do the moaning. This latter is usually 
a prelude to something greater. 
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COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


CIRCUSES WITHOUT Horses—Mr. James A. 
Bailey, who has recently arrived from 
Europe, is said to have come for the pur- 
pose of making arrangements for a circus 
in which horses will be done away with and 
electrical apparatus substituted. The de 
tails of the plans have not been disclosed. 


ERIE RAILROAD May CHANGE MOTIVE 
Power—Superintendent Goldsborough, of the 
Allegheny Division of the Erie Railroad, is 
reported to have stated that the company is 
considering the matter of changing the mo- 
tive power on the line from Dunkirk to 
Salamanca. It is said that a trolley system 
is the one most prominently considered. 


ELEcTRIC RaiLway News—The Everett- 
Moore Syndicate, which now controls lines 
extending from Ohio to Michigan, is said 
to have passed into the hands of the Vander- 
bilts. The lines of the Vanderbilt railways 
are now paralleled for a great distance by 
these electric lines. When this system is 
completed it is said that it will cover over 
2,000 miles. 

PaciFic CaABLE—Mr. George G. Ward, who 
is the vice-president and general manager 
of the Commercial Pacific Cable Company. 
is reported to have stated that legislation by 
Congress would not interfere with the con- 
struction of the Pacific cable, the work on 
which has already been begun. At the present 
time several bills for Pacific cables are be- 
fore Congress. 

CANADIAN POWER PLANT—Work will soon 
be started by the Vancouver Power Com- 
pany, and the British Columbia Electric 
Railway Company is building a 5,000-horse- 
power electric plant which is to supply light 
and power to Vancouver, New Westminster 
and other places. This power plant is to 
cost about $700,000. The company has been 
granted a right to use 5,000 inches of water 
from Coquitlam and Trout lakes, on condi- 
tion that it observes the rights of others who 
are interested in these waters. 


ELECTRIC COMPANIES CONSOLIDATE—The 
Phenix Gas and Electric Company is the 
name of a corporation which has recently 
acquired control of a number of electric com- 
panies near Phenixville, Pa. Among these 
companies are the Consolidated Schuylkill 
Gas Company, the Schuylkill Valley IHNumi- 
nating Company and the Montgomery & 
Chester Electric Railway Company. Mr. L. 
Knowles Perot is the president of this con- 
cern. It is planned by the new company to 
extend the facilities provided by the old 


companies. 


GEorGIA ELECTRIC Company—A petition 
for the incorporation of an organization to 
be known as the Georgia Railway and Elec- 
tric Company has been filed in the office of 
the Secretary of State. The company is cap- 
italized at $3,000,000. In this application are 
included rights of franchise on all the 
streets and roads in Fulton and DeKalb 
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counties on which companies are at present 
operating. The charter would also provide 
the right to own and operate electric plants, 
and furnish electric power and steam heat. 
Those interested in the company are all 
from Atlanta. 

WIRELESS TELEGRAPHY—The initial steps 
for adopting wireless telegraphy for the 
purpose of signaling between warships at 
sea have been taken by the United States 
Navy Department. Admiral Bradford, of the 


-Bureau of Equipment, has asked that the ar- 


mored cruisers of tne Pennsylvania class 
shall be equipped with masts and rigging 
suitably arranged for the installation of the 
wireless telegraph system. For this purpose 
it will be necessary to lengthen the masts 
of the ships. It is said to be the intention of 
the Navy Department to get sets of different 
{nstruments of the various wireless telegraph 
systems and test them. Thus far no system 
has been adopted by the Navy Department. 


ELECTRIC RAILWAYS 


JENNINGS, La.—A plan to build an electric 
car line from the oil fields to Jennings and 
Lake Arthur is being considered by capital- 
ists. This car line would penetrate the 
heart of the oil and gas districts of Louis- 
jana. 

TRENTON, N. J.—Three trolley companies 
are now seeking to secure rights of way in 
Trenton. They are the Trenton Street Rail- 
way Company, the Camden & Trenton Trac- 
tion Company and the New Jersey & Penn- 
sylvania Traction Company. 

BraziL, INpD.—The construction of an elec- 
tric line from Brazil to Jasonville is being 
agitated. Such a line would connect the 
Southern Indiana Railway with the Chicago 
& Southeastern Railway. The surveys for 
such a line are being carried on. 

RockKFokD, ILL.—A corporation Known as 
the Aurora, DeKalb & Rockford Traction 
Company has been granted a charter to 
build a line from Aurora to Rockford. 
Messrs. H. W. Nichols, Jr., and C. C. Davis 
are among the incorporators of the com- 
pany. 

OKLAHOMA CITY, OKLA.—A number of gen- 
tlemen, among whom are Mr. Henry C. Gar- 
ner and Mr. R. E. Richardson, of Kansas 
City, have applied to the city council for a 
franchise to operate an electric railway in 
Oklahoma City. It is expected that the fran- 
chise will be granted. l 

BELTON, TEX.—Nearly all the rights of way 
for the Belton & Temple Electric Railroad 
have been secured. It is said that the work 
of surveying the line will soon be begun. It 
is planned by this company to install an elec- 
tric lighting system and a telephone system 
as well as build the railway. 

STROUDSBURG, Pa.—A company has re- 


“ceived a charter to build a trolley line from 


Stroudsburg through the Water Gap to 
Portland. A survey has also been filed for 
a trolley line between Phillipsburg and 
Washington. Such lines would compete 
for the local traffic of the Delaware & Lacka- 


wanna Railway. 
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JEFFERSONVILLE, IND.—It has been an- 
nounced that the building of an electric line 
to connect Indianapolis, New Albany and 
Jeffersonville will be begun about March 1 
by a large force of men. Such a railway 
would connect at Seymour with the line 
which nows runs from Indianapolis to 


Franklin. 


TORONTO, OnTaRIO—The work on its new 
extension to Schomberg is being rapidly 
pushed by the Metropolitan Railway. The 
work has been more than half completed 
already and men are working night and day 
at present. It is planned to handle a large 
amount of freight in the way of farm 
produce upon this extension. 


CLEVELAND, OH!I0o—The men who are pre- 
paring to bid for the twenty-year franchise 
offered in the ordinance which was intro- 
duced into the council by Mr. Frederic Howe 
have laid out two complete street railway 
lines across the city. It is not yet under- 
stood what was the purpose of introducing 
this ordinance into the council. 


GREENSBURG, IND.—The city council has 
granted a franchise to the Shelbyville, 
Greensburg & Batesville Traction Company 
to use the streets for a period of fifty years. 
In this franchise it is specified that the rail- 
way shall carry freight as well as passen- 
gers and that the city is to receive $15,000 
from the company for the privileges granted. 


PITTSBURGH, Pa.—A partial list of the 
officers who will have charge of the traction 
lines under the new company after January 
1, has been announced by Mr. J. D. Callery, 
who is to be the president of the Philadel- 
phia Traction Company. Mr. James H. 
Reed will be the vice-president, and Mr. S. 
LaRue Tone assistant to the president. A 
number of superintendents have been ap- 
pointed to have charge of a considerable 
part of the lines. There will also be di- 
vision superintendents under them. 


ELIZABETH, N. J.—The papers of incor- 
poration have been filed by a large traction 
company which has an authorized capital 
stock of $1,000,000. Among the incorpora- 
tors are Governor Voorhees and Judge Ben- 
jamin A. Vail. Mr. Frank Bergen has been 
elected president of the company. It is 
planned to run a trolley line along Staten 
Island sound from Elizabethport to Cartaret, 
warren and Boynton Beach. From Cartaret 
it is probable that the line will be extended 
to Woodbridge and Rahway, and from there 


to Elizabeth. 


BALTIMORE, Mp.—It is said that the work 


of constructing railways between Balti- 


more and Washington and Baltimore and 
Frederick city, will be begun in the spring. 
The Laurel & Burwyn Railway Company 
has been incorporated to construct a line 
between Burwyn and Laurel, which con- 
nects at Burwyn with the City & Suburban 
Railway operating between Washington 
and Burwyn. A number of Cleveland capi- 
talists are to construct the lines from 
Laurel to Baltimore, and also a branch to 


Annapolis, Md. ee et ee 
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TELEPHONE AND TELEGRAPH 


Lockport, N. Y.—The contract for a large 
building to be used for a telephone exchange 
will soon be Jet by the Bell Telephone Com- 
pany. 

ALBION, MicuH.—The city council has been 
asked to grant a franchise to the People's 
Telephone Company for a term of thirty 
years. 


LoMETA, TEX.—A telephone line from 
Lometa to Bend has been finished by Mr. F. 
W. Dent. A line is soon to be built from 
Bend to Chapel. 


KALAMAZOO, Micu.—J. B. Ware, manager 
of the People’s Telephone Company, Detroit, 
and Mr. D. L. Berry, of Jackson, have asked 
for a franchise in Kalamazoo for an inde- 
pendent telephone company. 


St. Paur, Minn.—An amendment to its 
articles of incorporation, which increases 
its capital stock to $150,000, and its limit of 
indebtedness to $100,000, has been filed by 
the Southern Minnesota Telephone Com- 
pany. 

DELAND, FLa.— Work is to be begun shortly 
in installing its system by the Peninsular 
‘Telephone Company, which was recently 
granted a charter. The company has made 
preparations to complete its system as soon 
as possible. 


RALEIGH, N. C.—A large number of im- 
provements in its system are being made 
by the Interstate Telephone Company. A 
considerable amount of modern apparatus 
is to be installed by this company and the 
service greatly improved. 


HOMESTEAD, Pa.—It has been announced 
by the Central District and Printing Tele- 
graph Company that it will expend about 
$50,000 for a new telephone exchange in 
Homestead. The system of the company is 
to be overhauled and improved. 


KNOXVILLE, TENN.—A large amount of 
money is to be spent in improving its serv- 
ice by the East Tennessee Telephone Com- 
pany. Among the improvements are a large 
switchboard and a considerable amount of 
new cable which will be installed throughout 
the city. 


Bagtow, Fia.—The city council has 
granted a franchise to the Southern Bell 
Telephone and Telegraph Company. When 
the system of this company has been con- 
structed it will give two long-distance lines 
to the city, as the Peninsular Telephone Com- 
pany also has a franchise. 


BuFFALO, N. Y.—It has been stated that the 
Frontier Telephone Company will accept the 
franchise which has recently been granted 
by the city and that the work of installing 
the system will be begun as soon as the con- 
tracts are let. Buffalo should be well sup- 
plied with telephones judging from the com- 
panies given franchises there. 


Paris, Ky.—-Messrs. Odell and Jones, the 
manager and superintendent, respectively, of 
the Fayette Home Telephone Company, have 
been in Paris examining the streets and 
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making plans for the erection of a telephone 
exchange. It is said that plans and speci- 
fications are to be made ready immediately 
and the construction material ordered. 


Boston, Mass.—The new telephone com- 
pany which is to be formed to take over 
the Erie telephone properties will start off 
January 1 with 162,500 telephone subscrib- 
ers, distributed as follows: Arkansas, 48,000; 
Cleveland, Ohio, 14,500; Minnesota and the 
Dakotas, 24,000; Michigan, 52,000, and Wis- 
consin, 24,000. The estimated gross income 
for 1902 is placed as high as $6,500,000. 


TRENTON, N. J.—Congressman H. C. Loud- 
enslager, who is the head of the Interstate 
Telephone Company, is said to be negotiating 
for the Independent Camden Telephone Sys- 
tem. It is said taat an exchange building to 
cost about $100,000 will be erected by the 
Interstate Telephone Company in Camden. 
This company is now engaged in construct- 
ing a line between Atlantic City and Cam- 
den and expects to have a line across New 
Jersey connecting with New York and 
Pennsylvania in the near future. 


AUTOMOBILE NOTES 


NEw AUTOMOBILE COMPANY—A new auto- 
mobile company, which is to be known as 
the Fournier-Searchmont Automobile Com- 
pany, has been incorporated with a capital 
stock of $2,000,000. This company is to be 
located at Saratoga Springs, N. Y., and will 
manufacture motor cars, wagons, carriages 
and other vehicles. 


Mr. A. L. Riker, First Vice-president 
Byllesby, Chief Engineer Whiting and Chief 
Constructor Sammis, of the Riker Motor 
Vehicle Company, have handed in their res- 
ignations, to take effect January 1. The 
principal patents of this company are held 
by Mr. Riker, and it is reported that a new 
company will soon be organized, with prob- 
able headquarters at Elizabethport, N. J. 


LEGAL NOTES 


RIGHTS OF A MUNICIPALITY—The extension 
of the limits of a municipality over a road 
on which street railway tracks have been 
laid under authority of the county is held, 
in Westport vs. Mulholland (Mo.) 53 L. R. A. 
442, to subject such road to an ordinance 
forbidding the tearing up of streets without 
zonsent of the municipal authorities; and 
no contract between the county and the rail- 
way company is thereby impaired, where the 
ordinance merely requires the tearing up of 
streets to be under reasonable police regula- 
tions. 

LIABILITY OF A RAILWAY CoMPANY—A rail- 
road company is held, in Baker vs. Louis- 
ville & N. Terminal Company (Tenn.) 53 
L. R. A. 474, not to be liable to an employé 
of an ice company who was injured by fall- 
ing from the top of a car which he was stor- 
ing with ice, either because the car was left 
on a curve which caused it to incline side- 
ways, or because the roof was slippery with 
ice, since these were not defects in the prem- 
ises, the duty to remedy which the railroad 
company owed to persons impliedly invited 
to its premises. 
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ELECTRIC LIGHTING 


St. JOSEPH, Micn.—The municipal elec- 
tric light plant has now been completed and 
light from it is being furnished to the city. 


Paris, TrEx.—The charter of tne Paris 
Light and Power Company has been amended 
by increasing its capital stock from $120,000 
to $200,000. 


MARSHFIELD, VT.—The building for the 
power-house has been completed by C. I. Pres- 
ton & Son, and it is now ready to receive the 
machinery. Water power will be used. 


MARSHFIELD, VT.—An electric light and 
power plant is being installed at Molly’s 
Falls. This plant is to furnish light and 
power for the towns of Marshfield, Plainfield 
and Cabot. 


CANNON FaLLs, Me.—Messrs. Peters and 
Kilroy have purchased the electric light plant 
from Mr. D. Valentine. The plant is to 
be overhauled completely and improved 
throughout. 


AUBURN, N. Y.—Mr. James E. Gibson, who 
represents the National Gas and Construc- 
tion Company, of Philadelphia, has been 
awarded the contract for constructing the 
Citizens’ Light and Power Plant. 


MILWAUKEE, Wis.—The capital stock of the 
Farmers Telephone Construction Company, 
of Milwaukee, Wis., has been reduced from 
$500,000 to $250,000. Messrs. Frank Bigelow 
and E. A. Wadhams are interested in this 
company. 


MARINETTE, MicH.—Mr. L. J. White is pre- 
paring to secure a franchise from the Mari- 
nette city council for a new electric lighting 
plant. He has stated that from $30,000 to 
$75,000 will be spent in the installation of a 
new lighting system. 


INDIANAPOLIS, IND.—A number of mer- 
chants have organized a company which is 
to petition the Board of Works for a light 
and power franchise. It is said that it is 
the intention of the company to construct 
its own lighting plant. 


HALLOWELL, Me.—The Kennebec Light and 
Heat Company is constructing a line for the 
transmission of power from Hallowell to the 
Bodwell Quarry. It is the intention of the 
quarry company to do away with steam pow- 
er and use electric power in the future. 


LupINGTON, MicH.—The power-house of the 
Pere Marquette Railway Company is to be 
closed. A contract has been made by the 
company with the Stearns Light and Power 
Company to light the docks and yards and 
furnish power for operating the elevator. 


BETHLEHEM, Pa.—The Bethlehem Electric 
Light Company suffered very severe loss 
from the effects of the water in the recent 
storm. The generators were rendered use- 
less for the time being. At present tne light 
is being supplied by the Allentown Light 
Company. It is announced that the plant 
will be rebuilt on a site where it will be 
impossible to suffer damage from water. 
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ELECTRICAL SECURITIES 


The week closed with a firm market. An 


increase in the surplus reserve of the New 


York Clearing House banks of $2,106,025, 
which figures ran ahead of expectations, was 


mainly responsible for a strong and higher 
stock market. There were, also, a higher 


market for Americans at London, a favor- 
able Northern Pacific exhibit for November, 
a disposition to regard conditions in the 
sugar trade as on the mend and anticipation 
of early improvement in the monetary sit- 
uation. There was a lull in speculation soon 
after the opening on Saturday last, with a 
moderate reaction in prices, but the market 
became active in the last half hour of trad- 
ing, and speculation became animated. 

The banks now hold $7,891,350 in excess 
of legal requirements, with the prospect of 
a further gain in the early future. The last 
bank statement of the year is always inter- 
esting in the light of comparison with that 
of years immediately preceding. The re- 
serve shown last Saturday compares with a 
surplus in the corresponding week of last 
year of $11,525,900. It is believed that the 
banks of the country have larger cash re- 
sources than ever before. 

During the week Amalgamated Copper 
not only held its own in the trading, but 
recovered sharply from its low level, not- 
withstanding the general dissemination of 
information concerning existing conditions 
in the trade which were responsible for its 
decreased dividends. The recovery in the 
price of the stock took place also notwith- 
Standing intimations that further reduc- 
tions in the selling prices of the metal might 
be looked for. The stock appears to have 
lost its weakening influence upon the re- 
mainder of the market. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING 
DECEMBER 21. 


New York: Closing. 
Brooklyn R. T................005. 6514 
CON, GaSiwae gion Ba Bag ee wie eek 216 
Gens Blete eeen wis et een 283 
MODs (Hist cite dah ix Sent ehte eas 137% 
Met. St. 5 ennnnnon auno 162 
Kings Co. Elec.................... 185 
N. Y. & N. J. Tel. Co.............. 166 
Telep., Tel. & Cbl. Co............. 61%, 


General Electric Company has declared a 
regular semi-annual dividend of 3% per cent 
on preferred stock, payable January 31, 
to stock record January 15. All the pre- 
ferred stock has been exchanged for common, 
except 98 shares outstanding, and less than 
half a million of the debentures. 

Mr. CHARLES W. Morse is reported as 
Saying: “I am not in a position to express 
an opinion on the reorganization plans of the 
Erie Telegraph and Telephone Company. It 
can not be authoritatively stated that I have 
either disposed of my stock in that company 
or have given an option on my stock. I will 
acknowledge, however, that I am now con- 
sidering certain offers which involve my tele- 
phone interests.” Mr. Morse recently pur- 
chased the control of the Telephone, Tele- 
graph and Cable Company, of New York, of 
which Judge J. M. Thomas is the executive 
heed. 

The New York & New Jersey Telephone 
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Company has declared a quarterly dividend of 
1144 per cent and an extra dividend of 1 per 
cent, payable January 15. Mr. W. D. Sargent, 
the vice-president and general manager of 
this ably conducted company, is also a di- 
rector in the National City Bank of Brook- 
lyn, the leading bank of that city. 


Philadelphia, December 21: Closing. 
Elec. Co. of America.............. 6 
Philadelphia Elec................. 41% 
Union Traction................... 32% 
United G. I. Cor... cee e cee 117 
Elec. Stor. Bat. c..............6. 63 
Elec. Stor. Bat. pf.............. 63 


It is announced that the Rapid Transit 
franchises in Philadelphia have been trans- 
ferred to the Union Traction interests. One 
of the conditions is believed to be that there 
shall be no tracks on Broad street and an- 
other condition provides for the financing of 
the Keystone Telephone Company's opposi- 
tion to the Bell company. 


Chicago, December 21: Closing. 
Central Union Tel................ 40 
Chicago Edison Light............. 160 
Chicago Telep................... 223 
Metropolitan El................... 90% 
National Carbon.................. 19% 
National Carbon pf............... 83% 
Union Traction .................. 101% 
Union Traction pf................ 47% 


Chicago Telephone shares broke from 230 
to 218 on Monday, later advancing to 223. 
This decline practically wipes out all the ad- 
vance the stock had recently on the an- 
nouncement of the rights to be issued to 
stockholders during the coming year. The 
price moved up to 240 on the news at first. 


Boston, December 21: Closing. 
Am. Telep. & Tel................. 163 
Etië Tels eandiied Sees oe wey kad cae 17 
New Eng. Tel.........,.0ccccsvace 133 
Mass. Elec. pf..............0le00ce 94 
Westing Mfg. pf................... 91 
Edison Elec. (rights)............. 3% 


Details of the plan for the reorganization 
of the Erie Telegraph and Telephone Com- 
pany, involving a transfer of its control to 
the American Telephone and Telegraph Com- 
pany, were made public in a circular to the 
Erie company’s shareholders. The plan pro- 
vides for a new company to be capitalized 
at $16,000,000 of 6 per cent cumulative pre- 
ferred stock. After two years $16,000,000 of 
common stock and $10,000,000 of 5 per cent 
thirty-year gold bonds will be issued. $6,000,- 
000 in cash is to be provided for the opera- 
tion of subsidiary companies. The American 
Telephone and Telegraph Company is to 
purchase a majority of the shares of the two 
classes ot stock, and out of the money re- 
ceived from this the $9,000,000 of notes will 
be paid off, in January, 1902, and $6,000,000 
in cash provided. In an interview, Mr. 
Chas. J. Glidden, former president of the 
company, favors the plan, stating floating 
debt represents new construction during 
1900 and 1901. The Boston News Bureau 
says: “The strong feature of the Erie Tele- 
phone reorganization is that the company in 
effect converts $9,000,000 of floating indebt- 
edness into a 6 per cent preferred stock, and 
raises $6,000,000 of new money for develop- 


ment and extensions.” 

It is understood that Messrs. Kidder, Pea- 
body & Company have purchased $10,000,- 
000 American Telephone and Telegraph 4 per 
cent bonds which will probably be issued for 


public subscription during this month. 
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PERSONAL MENTION 


Mr. WILLIAM A. ROSENBAUM, patent at- 
torney, has removed his offices from the 
Times Building to the Nassau-Beekman 
Building, corner of Nassau and Beekman 
streets, New York city. 


Mr. A. C. WHITE, general manager of the 
Providence Telephone Company, was a New 
York visitor last week, having recently re- 
covered from a severe illness. Mr. White 
remembered several of his electrical friends 
at Caoristmas, with the bird that is Rhode 
Island’s most popular product. 


PROFESSOR R. B. OwEns, of McGill Univer- 
sity, of Montreal, is visiting New York and 
Baltimore on a holiday vacation. Professor 
Owens has the honor of presiding over one 
of the finest electrical engineering depart- 
ments in any educational institution in 


America. 


Mr. E. B. PICKHARDT, who at one time was 
associated with the advertising department 
of the ELECTRICAL REVIEW, is western man- 
ager of the Eclipse Company, with an office 


‘at 303 Dearborn street, Chicago, lil. Mr. 


Pickhardt’s new field of activity will un- 
doubtedly bring good results to the interests 


he represents. 


Mr. BEECHER UGDEN has accepted a posi- 
tion with’ the American School of Corre- 
spondence, of Boston, to act in the capacity 
of managing the publication department. Mr. 
Ogden is well known throughout the pub- 
lishing world as having been manager for a 
similar department for the International 
Correspondence Schools of Scranton, Pa. 


Mr. FRANCK Z. MAGUIRE, Of Maguire & 
Baucus, Limited, London, is visiting New 
York, with headquarters at the Hotel Im- 
perial. Mr. Maguire is very enthusiastic 
over the new Crawford-Voelker incandescent 
lamp recently described by him in the Lon- 
don Eléctrical Review, and states that it 
is attracting much attention in electrical 
circles of England and the continent of 


Europe. 


Dr. S. S. WHEELER, of the Crocker-Wheeler 
Company, of Ampere, N. J., was the re- 
cipient of a suitably inscribed silver loving 
cup the day before Christmas, presented to 
him by the heads of the departments of his 
company. Mr. H. L. Patterson presented 
the beautiful gift at the rooms of the C W 
Lunch Club—which Dr. Wheeler had been 
instrumental in successfully organizing— 
and his pleasant remarks completely sur- 


prised the recipient. 


Hon. Henry C. Payne, of Milwaukee, Wis., 
who has been selected by President Roose- 
velt as his new Postmaster-General, is well 
known in the electrical field. He was at 
one time president of the Wisconsin Tele- 
phone Company and vice-president of the 
Milwaukee Electric Railway and Light Com- 
pany, and was president for one term of the 
American Street Railway Association. Mr. 
Payne is a forceful, energetic and popular 
gentleman and will undoubtedly be a most 
valuable member of President Roosevelt's 


cabinet, 
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INDUSTRIAL ITEMS 


THE GENERAL ELECTRIC COMPANY, Schenec- 
tady, N. Y., is said to have received a large 
contract for equipping the trolley system of 
Tokio, Japan. The contract is stated to 
amount to $750,000. 

N. W. Ayer & Son, Philadelphia, Pa.. 
newspaper advertising agents, have issued 
a very neat and attractive calendar for 1902. 
The figures used for the dates are large and 
should make it a useful addition to any 
office. 

THE ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, states that there are eighty-five thou- 
sand A-B arc lamps in use in the United 
States, and that they are all giving satis- 
faction. This company keeps these lamps 
in stock. 

THe C. W. Hunt Company, of New York, 
has issued a leaflet containing an interesting 
description of an electric coal hoisting plant 
for discharging vessels in New York Harbor. 
This plant is equipped with the Hunt elec- 
tric hoist and automatic railway. Some very 
- interesting facts and figures relating to the 
plant are given. 

THe BurrocKk EQVeEctrRic MANUFACTURING 
Company, of Cincinnati, Ohio, has been 
awarded the contract for two 3,200-kilowatt 
generators by the Cincinnati Gas and Elec- 
tric Company. The Allis-Chalmers Com- 
pany received the contract for two 3.750- 
horse-power engines. The amount of money 
involved in these contracts is about $200,000. 


W. C. STERLING & Son, of Monroe, Mich., 
have received the contract for 1,500 white 
cedar telephone poles from the Telephone 
Company of Egypt. Limited, which operates 
a large telephone system there. These poles 
are to be shipped to Alexandria and Cairo. 
They are at present negotiating for the ship- 
ment of a large order of poles to Spain and 
Portugal. 

A Larat PLANER—What is said to be the 
largest motor-driven planer ever built by 
the Pond Tool Works, of Plainfield, N. J., is 
now under course of construction. At its 
completion it will be shipped to the Farrell 
Foundry Company. of Ansonia, Ct. The 
length of the planer bed will be sixty-four 
feet, in three sections, and its entire weight 
when erected will be about 100 tons. 


THE WESTERN ELECTRICAL SUPPLY CoM- 
pany, of St. Louis, Mo., states that it is hav- 
ing an unusually large demand for its K. P. 
fuseless rosette. This rosette is said to be 
especially adapted for 250-volt currents. and 
is made so that the strain of the cord does 
not come on any connection, which greatly 
strengthens it. This rosette is made in one 
solid piece of glazed porcelain and is easy 
to connect. 

THE SOUTHERN INDUSTRIAL PUBLISHING 
Company issued a handsome Christmas 
edition of Dirie, and calls attention in an 
interesting way to the industrial develop- 
ment of the South. particularly during the 
past year, an advancement which probably 
far excels that of any previous year. Dirie 
is a highly creditable publication and the 
ELECTRICAL REVIEW congratulates it over its 
very comprehensive Christmas number. 


SCHLESINGER & Mears, St. Paul Building, 


ELECTRICAL REVIEW 


New York, a company which was established 
some months ago as special manufacturers’ 
agents, reports its business as rapidly grow- 
ing and that it has been especially success- 
ful with its “S. & M.” incandescent lamp. 


The company handles rubber-covered and ' 


water-proof wire, cables, special porcelain 
products for the electrical trade, and many 
specialties that go to make up the line of 
general electrical supplies. 


THE Currer Company, Nineteenth and 
Hamilton streets, Philadelphia, and 120 
Liberty street, New York city, on January 
1 assumed the entire management of the 
sales of the Keystone electrical instruments. 
A number of important changes and im- 
provements have recently been made in 
this well-known line of instruments and 
users (among them some of the best engi- 
neers in the country) report them to be 
entirely satisfactory. Under the well-di- 
rected management of the Cutter Company 
the sales should show a very large increase 
during the coming year. The manufacture 
of the Keystone instruments and all elec- 
trical and mechanical details will, as here- 
tofore, be under the direct management of 
Mr. J. Franklin Stevens. The Cutter Com- 
pany will be glad to send catalogues and 
literature and to make quotations upon 
request. 


THE CROCKER-WHFELER Company, of Am- 
pere, N. J., has just completed an exceed- 
ingly prosperous year. It reports a record- 
breaking midwinter business, and finds it 
difficult to keep the production up to the 
demand. The following are some of the re- 
cent shipments: Two 400-kilowatt generators 
to the Vandegrift Construction Company; 
one 300-kilowatt generator to Stetson & Com- 
pany, of Philadelphia; one 150-kilowatt gen- 
erator to the D’Olier Engineering Company, 
of West Camp, N. Y., and one 40-kilowatt 
generator and twenty-eight motors to the 
Smith-Brooks Publishing Company’s plant 
in Denver, Col. The United States Tube 
Company, of Buffalo, N. Y., has been supplied 
with a motor equipment, and the electrical 
equipment of the Con. P. Curran printing 
establishment in St. Louis, Mo., which takes 
the place of line shafting, has been com- 
pleted. Orders for a large number of motors 
have been received from Armour & Company, 
the American Bridge Company, and the Mar- 
ion Steam Shovel Company. An order for a 
thirty-kilowatt special generator has been 
received from H. H. the Sultan of Linga. 
The machine is to be installed in the royal 
palace, which is on an island near Singapore. 


NEW INCORPORATIONS 


Cuicaco, Iu_.—Automatic Electric Com- 
pany. $2,000,000. Incorporators: Edwin W. 
Gearhart, James C. Law and others. 


Concorb, N. H.—The Franconia Electric 
Company. $250,000. To manufacture and 
to engage in the general electrical business. 


Wotr City, Tex.—Wolf City Electric 
Light and Power Company. $10,000. In- 
corporators: C. R. Seltzer, W. R. Seltzer and 
others. 


New York, N. Y.—Universal Steam Power 
Company. $100,000. Directors: W. J. 
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Foster, M. Seabury and W. B. Overton, ef 
New York city. 

EL RENO, OkLa.—El Reno Plumbing and 
Electrical Supply Company. $3,000. Charter 
to run five years. Directors: M. F. Pettee, 
F. B. Johnson and others. 


New York, N. Y.—Stratton Motor Com- 
pany. $150,000. Directors: E. F. Stratton 
and David Wood, of New York city, and 
G. H. Murray, Jr., of Hollis, L. I. 


New YorkK, N. Y.—American Diesel En- 
gine Company. $2,500,000. Directcrs: A. L. 
Curtiss, D. W. Morrow, Harold Walker and 
others, of New York city, ana J. Clinton 
Walker, of Brooklyn, N. Y. 


UPPER SanpDuskKy, Onto—The Tiffin & 
Southern Electric Railway. $500,000. To 
operate an electric railway line from Tiffin 
through Upper Sandusky to Kenton. Incor- 
porators: Michael Riley, of Pittsburgh; 
Judge Smalley, of Upper Sandusky, and 
others. 


Lima, Onrto—The Western Ohio Railway 
has increased its capital stock from 
$1,000,000 to $3,00v,000. This company has 
secured the right to construct an electric 
line from Wapakoneta to Shelby, from St. 
Marys to Celina and from Celina to a point 
on the west line of Mercer County. 


Syracuse, N. Y.—Syracuse Lighting Com- 
pany. Increased its capital stock from $2,500,- 
000 to $4,000,000. Before this change the 
capital consisted of $1,500,000 common stock 
and $1,000,000 preferred stock. The in- 
creased capital consists of $3,000,000 com- 
mon stock and $1,000,000 preferred stock. 


Hyrum, Uran—The Union Electric Light 
and Power Company. $40,000, divided into 
4.000 shares of the par value of $10 each, 
1,020 shares of stock have been subscribed. 
Mr. John F. Wright is president of the com- 
pany, Mr. Joseph Howell is vice-president, 
and Mr. G. F. Wright secretary and treas- 
urer. 


TARENTUM, Ps.— Tarentum - Leechburg 
Traction Company. $85.000. It is the pur- 
pose of the company to construct an elec- 
tric street railway from Tarentum to Free- 
port through Allegheny township to Leech- 
burg. Mr. Richard D. Scandrett, of Pitts- 
burgh, is president of the company, Dr. S. 
J. McMains, of Leechburg, secretary, and 
Mr. George B. Friedly, of Freeport, treas- 
urer. 


GrorGETOWN, Onto—The Ripley, George 
town, Hillsborough & Columbus Railway 
Company. $10,000. In shares of $100 each. 
It is proposed to construct and operate an 
electric line from Ripley to Columbus, pass- 
ing through the counties of Brown, High- 
land, Fayette, Pickaway, Madison and Frank- 
lin, and touching Georgetown, Sardinia and 
Hillsborough. Incorporators: M. McKeehan, 
G. Baumbach and others. 


SHEBOYGAN, Wrs.—The Wisconsin Rall- 
way and Electric Company. $100.000. To 
build and operate a street and interurban 
railway through and between the village of 
Sheboygan Falls and the city of Plymouth, 
and other points in Sheboygan County. It 
is the intention of the company to carry on 
its line passengers, baggage, mail, express 
and freight. Incorporators: George B. Mat- 
toon, J. Donahue and others. 
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Photographed especially for the ELECTRICAL 
Review, during a moment of rest ia the library 
| at Mr. Edison's Laboratory in Orange, N.J. 


Photograph by Vander Weyde. 
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On other pages of this issue may be 
found an illustrated description of the 
major features of the superb equipment 
of the Chicago Edison Company, together 
with some remarks upon its methods and 
the general ‘character of its business. This 
corporation is one of the most successful 
which is conducting the business of pub- 
he electricity supply in this country. Its 
management has always been marked by 
vigorous common sense, both as regards 
its financial and engineering details. The 
results are of extreme interest. What 
amounts to a new method of generation 
for local and extended electricity supply, 
by the use of double-current generators, 
is in use in this interesting installation. 


METHODS OF ILLUMINATION. 

The long and interesting discussion of 
the subject of methods of illumination 
which took place at the last Institute 
meeting, and which is elsewhere reported 
in full in this issue, brought out the fact 
that much uncertainty, much ignorance 
and much more or less thoughtless ad- 
herence to methods once in vogue, mark 
the application of modern illuminating 
methods. 

One of the largest branches of the elec- 
trical arts is that of lighting. The sub- 
jects of the generation and distribution 
of electric current, and of its conversion 
by more or less efficient means into light, 
have been very thoroughly and compe- 
tently studied. The subject of the utili- 
zation of the light after it is obtained has 
not enjoyed the same thorough and care- 
ful attention, and the consequence is that 
to-day a great deal of light is wasted and a 
great many eyes are imperiled by im- 
proper illumination methods. 

Dr. Louis Bell, who seems to have taken 
upon himself the championship of better 
methods of illumination, has very power- 
fully urged the greater diffusion of light 
for interior illumination and has at least 
opened the eyes of many to the fact that 
in this matter—the utilization of electric 
light—there is an open field which will 
unquestionably reward all the study and 


research that it may receive. It is curi- . 


ous if one looks back at the history of 
electric lighting to note that, notwith- 
standing the extraordinary advantages of 
the incandescent lamp and the ease with 
which it lends itself to well-designed ef- 
fects in interior illumination, the general 
practice has been simply to regard the 
lamp as a substitute for the gas burner 
and to install it in places where before its 
advent the gas burner had been supreme. 
In other words, many of the advantages 
inherent to the incandescent lamp were 
overlooked, and fashion, whose arbitra- 
ments are no Jess strong in engineering 


r 
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matters than in others, has made us fa- 
miliar with the replaced gas jet and the 
street are light set up on top of a glorified 
lamp-post. 

It is pointed out in Dr. Bell’s paper that 
an improvement of lamp efficiency such 
that the effective light due to a given 
amount of electrical energy would be dou- 
bled would cause almost a revolution. Yet 
this very same effect, he contends, can be 
obtained by the judicious use of reflectors 
and shades and the application of reason- 
able study to the average problems of il- 
lumination. This statement is sufficient 
to show the extraordinary importance of 
the subject and the value of the results 
that may be attained from its careful con- 


sideration. 

THE EVERETT-MOORE SYNDICATE. 

It has just been announced in the news- 
papers that the corporation known as the 
Everett-Moore Syndicate which controls 
a large number of street railway properties 
and telephone exchanges in the middle 
western states has met with financial diffi- 
culties and has been obliged to surrender 
its affairs into the hands of a board of 
trustees. The announcement, as is com- 
mon when such statements are made, 
created for the moment a feeling of alarm 
perhaps upon the holders of certain se- 
curities and caused some apprehension on 
the part of the depositors in banks known 
to have large holdings of the syndicate’s 
securities. The facts scem to be that the 
compelling cause of the failure was too 
great eagerness to extend and an in- 
judicious expansion at a time when it is 
becoming more difficult to obtain readily 
large sums of money for such purposes. 
It should not be forgotten that the prop- 
erties represented are in no way less 
successful than they have been before, nor 
is their earning power in any degree less. 
While all must deplore the embarrassment 
which has come to this syndicate, still 
there is no reason to feel any undue alarm 
in regard to the future of the properties 
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concerned, nor should this occurrence in 
any way shock the faith of the public in 
such securities as street railway and tele- 
phone stocks and bonds. It has become 
necessary in this country of late to ex- 
ploit companies holding the securities of 
other companies as their sole assets. Such 
things are to be looked for in a period of 
general commercial expansion, and it is 
believed that the readjustment of these 
conditions, which sooner or later is in- 
eVitable, will prove in no way detrimental 
to the industry at large, but perhaps will 
further develop itself into a more or less 
disguised blessing. 


——— eee 


PRESENT TENDENCIES IN 
TRACTION. 


On other pages of this number Dr. 
Louis Bell reviews the present tendencies 
of electric traction extension at some 
length and ın his usual interesting style. 
The burden of his remarks is that a rail- 
road is a railroad, whether it be operated 
by steam, electricity or any other power. 
This evident truism seems to have been 
overlooked tc a very great degree by rail- 
way engineers and managers, and for years 
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past electric railways have been thought 
of, written of and actually operated as if 
they were in some essential respect differ- 
ent from any other kind of railway. As 
a consequence, methods properly applica- 
ble to street tramway lines have been ex- 
tended to interurban lines, which are, to 
all intents and purposes, railroads, and a 
happy-go-lucky state of things has super- 
vened which has borne fruit in an increas- 
ing number of accidents on electric rail- 
ways. 

The experience of about seventy years 
of railway operation in this country should 
have taught more lessons than appear to 
have been received and digested by the 
average exploiter in interurban trolley 
systems. All that has been learned con- 
cerning permanent way, track and oper- 
ative methods applies equally as well to 
electric railways as it does to their steam 
operated prototypes. And it should not 
be forgotten that there is an essential dif- 
ference between the street tramway and 
the cross-country railroad. Here, indeed, 
is the real difference; not in operative 
method or in motive power, but in class 
and character of service. Consequently, 
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as Dr. Bell points out with great clear- 
ness, the most Cangerous mistake which is 
liable to be made now by electric railway 
engineers is to consider the interurban 
line as an extension of the street railway, 
and not as actually a railroad which may 
or may not use the street railway line as 
a feeder if this be expedient. 


SEEING BY WIRE. 

About every six months there crops up 
in the newspapers an account of the 
achievement by sume one of a design for 
Almost 


invariably the inventor resides at the ends 


visual communication by wire. 


of the earth or in the backwoods. 

Ever since Professor A. G. Bell devised 
the photophone and succeeded in trans- 
mitting sound impulses over a beam of 
light, the idea of transmitting pictures or 
appearances, or light in some form over a 
wire, has exercised a peculiar fascination 
upon inventors. It was thought for a long 
time that the development of the peculiar 
electrical and absorptive properties of 
selenium might show a way for the de- 
sign of such a system. But the further 
knowledge which has since been obtained 
of the behavior of this substance does not 
bear out this view, and it is not now be- 
lieved that it can be used in this connec- 
tion. 

A number of more or less intelligent 
methods have appeared from time to time, 
but so far none of them has met even with 
the faintest appearance of success, and the 
subject remains to-day about where it was 
when it was first thought of fifteen or six- 
There is no doubt that 


such an improvement would be of use 


tecn years ago. 
could it be made. At the same time it 
does not to-day appear as if there is any 
hope for it, and those who put faith in 
scientific articles in Sunday newspapers 
are warned to look twice before they be- 
lieve much in this direction. 


The admirable series of articles by Pro- 
fessor John B. C. Kershaw, reviewing the 
status of the electrochemical arts, is con- 
Nowhere before has 
the immense importance of this develop- 


cluded in this issue. 


ment of electrical engineering been made 
so manifest, nor has any other statement 
concerning it so clearly shown the future 
industrial importance of this electrical ap- 
plication. 
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ELECTRICAL PROGRESS IN 1901. 


When the first year of the twentieth 
century opened there was a feeling, some- 
times expressed, among electrical engi- 
neers that the achievements of the nine 
teenth century, which had just passed into 
history, would never be equaled—that 
progress could go no further than it had 
gone and that the development of the elec- 
trical engineering arts in the future would 
not exhibit those great strides in advance 
which had characterized it during the 
preceding decades, but would continue 
rather as a steady and relatively slower de- 
velopment. 

In looking back over the record of the 
year 1901 it is evident that these opinions 
were entirely mistaken and that no year, 
except perhaps 1876, which saw the com- 
mercial introduction of the electric light 
and the invention of the telephone, can 
be compared for the magnitude of the ad- 
vances made in it with the year just 
passed. 

During the first week of the new year 
it was announced that arrangements had 
been concluded whereby the American 
Telephone and Telegraph Company be- 
came possessed of Dr. Michael I. Pupin’s 
patents for distortionless telephone cir- 
cults. ‘This invention, completed during 
the summer of the preceding year, marks, 
perhaps, the largest advance that has been 
made in the art of telephony since the 
invention of the bridging bell. Its im- 
mediate effect is greatly to extend the pos- 
sibilities of long-distance telephony and 
immensely to facilitate the operation of 
large exchanges in great cities wherein, 
of necessity, much mileage of cable is en- 
countered in ordinary conversations. In 
another place in this issue this revolu- 
tionary innovation is described more fully 
and the progress of its application to-day 
is detailed. 

In the direction of wireless telegraphy 
tremendous advances were made during 
the past year. At the beginning of the 
year Professor Doctor A. Slaby made pub- 
lic some researches of the most interest- 
ing and important variety, showing the 
possibilities of syntonic wireless teleg- 
raphy, and somewhat later Mr. William 
Marconi also brought out an elaborate 
system of apparatus for the same purpose. 
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The system devised by the latter and his 
associates was, during the year, very great- 
ly extended, especially in England and 
upon vessels plying between British and 
American ports, and also at stations in 
the North Sea. About the middle of the 
year the Nantucket Shoals lightship, 
anchored at a point southeast of the 
Island of Nantucket and lying nearly in 
the course of vessels passing between New 
York and points on the British Channel, 
was equipped with apparatus for wireless 
communication with the mainland so as to 
be able to report passing vessels. The 
United States Weather Bureau, under the 
control of the War Department, also dur- 
ing the year has carried on a long series 
of experiments for the application of wire- 
less telegraphy methods in receiving 
weather signals, etc., and the United 
States Navy has lately been equipped to 
some extent with apparatus of this charac- 
ter. 

But the crowning achievement of the 
year was made on December 14, when 
signals were received in Newfoundland 
from a station in Cornwall, England, 
across 2,200 miles of sea. When, during 
the year before, signals had been ex- 
changed across the British Channel at its 
narrowest point and a new method of 
communication set up between the main- 
land of Europe and the British Islands, 
it was considered a marvelous and extra- 
ordinary accomplishment. Within one 
year, however, the progress of wireless 
telegraphy has been so great that the 
Atlantic has been bridged and a new 
method of signaling has successfully 
operated over the busiest of the seas. Of 
this achievement and its consequences 
more is told in another place in this issue. 

In the art of electric lighting, interest- 
ing and substantial advance has been 
made. Perhaps the most important work 
that has been done during the year has 
been the commercial development of the 
Nernst lamp. In August, at the meeting 
of the American Institute of Electrical 
Engineers at Buffalo, this lamp was ex- 
hibited in its commercial form and fully 
described by Mr. Alexander J. Wurts. 
Other developments which have been made 
during the same time are the constantly 
increasing extension of the enclosed arc 
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lamp, both for direct and alternating-cur- 
rent systems, and the increasing use of 
electric light for decorative purposes. 

The Pan-American Exposition, which 
was held last summer, exhibited the most 
magnificent and wonderful example of 
decorative electric lighting that has ever 
been shown. In its entirety this effect 
was accomplished by the use of eight-can- 
dle-power incandescent lamps fed by cur- 
rent received from Niagara Falls over a 
transmission line twenty-nine miles long. 
The effect has been so often described 
that it is useless here to attempt any ac- 
count of its extraordinary beauty. With- 
out doubt this illumination has shown the 
way for all others of the same class here- 
after. 

In the field of the telephone progress 
has been made along a number of lines. 
The most notable engineering progress 
has been the utilization of the Pupin 


patents, mentioned above, and the change 


of system in numerous large exchanges 
from the older distributed battery type to 
the common battery type. In New York 
city the last of the great exchanges main- 
tained by the New York Telephone Com- 
pany was changed over in December. The 
advantages of the common battery system 
are too well known to need repetition here, 
and include reduction of maintenance cost 
and improvement both in capacity and 
quickness in operation of switchboards. 

Another development, along different 
lines, has also been taking place in the 
telephone field, this being the continuous 
and rapid growth of independent tele- 
phone properties and organizations. It 1s 
conservatively estimated that the present 
extent of this business includes more than 
700,000 telephones connected to ex- 
changes, with a very large number in oper- 
ation on private and intercommunicating 
lines. Any mention of the telephone field 
would be incomplete without reference to 
the increasing extension of automatic tele- 
phone apparatus. During the year a fine 
exchange of this character was put into 
operation at Fall River, Mass., while 
others are under construction in various 
parts of the country. 

Early in the year a decision was handed 
down in the United States Circuit Court, 
at Boston, Mass., by Mr. Justice Brown, 
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declaring the long litigated patent of 
Emile Berlir.er to be invalid. Up to this 
time the extension of independent tele- 
phony has been practically based upon 
hope for such a decision, and its an- 
nouncement at once validated and 
strengthened much that had been done 
and that was in contemplation in this di- 
rection. 

In the spring of the year, at the con- 
versazione of the American Institute of 
Electrical Engineers, Mr. Peter Cooper 
Hewitt exhibited for the first time a new 
form of electric lamp in which mercury 
vapor was made to glow, under the passage 
of electric current through tubes contain- 
ing it, with a powerful light of high effi- 
ciency. This form of lamp was justly re- 
garded as the longest step that had yet 
been made in the direction of the produc- 
tion of light without heat and its inven- 
tion may be set down as one of the notable 
achievements of the year 1901. 

At the meeting of the American Insti- 
tute of Electrical Engineers on May 25, 
1901, Dr. A. E. Kennelly described for 
the first time the new storage battery due 
tu Mr. Thomas A. Edison. In this battery 
a very important advance was made in the 
direction of specifie lightness of the ele- 
ment, continuous output rate and decrease 
of depreciation in use. Its announcement 
was immediately regarded as one of the 
most important that had been lately made 
and the invention is one that is likely to 
rank as among the most noteworthy an- 
nounced during recent years in this field. 

Turning now to the field of electric rail- 
ways, marked and notable advances have 
been made during the year on both aides 
of the Atlantic. The movement of the 
year before for the consolidation and ex- 
tension of interurban electric railways was 
carried on to a considerably further extent, 
and many miles of additional track were 
built. The electric elevated railroad in 
Boston was opened to the public and the 
completion of the electrical system for the 
operation of the elevated railroads in New 
York was brought to a point such as to 
admit of tests of the finished equipment. 
Just before the close of the year it was 
definitely announced that the Pennsyl- 
vania Railroad Company would build a 
large underground terminal in the Borough 
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of Manhattan, New York city, connected 
to its tracks in the state of New Jersey and 
to those on Long Island by a system of 
tunnels in which electric traction would 
be employed. This is justly regarded as the 
first great step in the electrical equipment 
of American steam railroads, and may be 
looked upon as one of the most important 
practical steps taken during the year 1901 
in electric traction matters in the United 
States. 

Turning now to the European situation, 
much of great interest and importance has 
been accomplished in this field. Under 
the immediate inspiration of the German 
Government experiments in polyphase 
traction at enormously high speeds were 
undertaken on a military railroad near 
Berlin, where speeds considerably in excess 
of 100 miles per hour have already been 
attained. The fine system of electric rail- 
ways operating by polyphase currents in 
the Valtellina regions in the north of 
Italy was opened to the public, while both 
in Paris and in London several important 
extensions of the underground electric 
railway systems already installed in those 
In addition to this the 
electrical equipment of tramroads and in- 


cities were made. 


terurban lines of various parts of the 
British Islands and the Continent has pro- 
ceeded with renewed and awakened activ- 
ity. 

In the field of the telegraph perhaps 
the most important achievement of the 
year was the final decision to construct at 
once a cable connecting the United States 
with its new possessions in the east and 
thus, by making a transpacific line, to 
complete the chain of electrical communi- 
Notable im- 
provements in service have been made 
both in the United States and abroad, 
these being particularly in the direction of 
high-speed telegraphy and in the superior 
construction of new lines to withstand 
storms and other destructive influences. 
In the latter part of the year an extensive 
tempest caused great destruction of land 
lines in the British Islands and proved 
incontestably the very great value of the 
underground circuits already in existence 
between London and Birmingham. It 
may be noted also that in the United 
States several interesting patents were 


cation around the earth. 
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taken on page-printing telegraph systems, 
and that some of the latter have found 
considerable application in the financial 
district of New York for the distribution 
of financial intelligence and the stock 
market reports. | 

In electrochemistry prodigious advances 
have been made in the direction of con- 
structing new plants and in the applica- 
tions of electrochemical methods to pro- 
The cal- 


cium carbide industry has attained a great 


ducing new lines of products. 


steadiness of production, and aluminum, 
which may fairly be classed as an electro- 
chemical product, has come more and 
more largely into use, especially for power- 
transmission lines. Electrochemistry has 
been called in to assist in the manufacture 
of a great variety of substances hitherto 
made by other processes, notably such as 
hisulphide of carbon, caustic soda, chlorate 
of potash, iodoform and a host of 
synthetical products used in medicine, 
the laboratory and in the arts of dyeing, 
ete. 

In power transmission most noteworthy 
steps have been taken, especially on the 
western coast of the United States. Here, 
during the summer of 1901, was in- 
augurated the longest power transmission 
yet attempted—two hundred and fifteen 
miles—from a point in eastern California 
on the Yuba River to San Francisco and 
Oakland, and with numerous ramifications 
and intermediate stations. Upon this line 
potentials as high as sixty thousand volts 
have been successfully handled for com- 
mercial use. Power transmission also has 
largely been applied to the distribution 
systems of great eiectrical supply con- 
cerns, both for lighting, power and street 
railway purposes. Indeed, one of the most 
notable features of the year’s development 
in the United States has been the stand- 
ardization, if this term may fairly be 
used, of high-potential polyphase-trans- 
mission systems for street railways and 
the like. 

In the field of pure science perhaps the 
most valuable contribution of the year has 
been Professor J. J. Thomson’s astonish- 
ing research upon masses smaller than 
atoms, and from it the outgrowth of a 
new physical theory named, for the pres- 
ent, the “corpuscular hypothesis.” This 
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new hypothesis has shed a perfect flood of 
light upon many of the strange and hith- 
erto unaccountable phenomena observed 
in the passage of electric current through 
vacuous spaces, and has also been of con- 
siderable assistance in the formulation of 
better and more coherent ideas concern- 
ing the phenomena of electrochemistry 
The 
conception of the latter, that is, of the 


and the physical existence of ione. 


existence of charged masses of molecular 
and atomic size and smaller, has probably 
prepared the way for another great gen- 
eralization and an enormous advance in 
the confluent sciences of physics and 
chemistry. 

To sum up the progress of the year, it 
may be said that m every direction has 
been advance and in all departments 
such steps have been taken as mark the 
beginning of the twentieth century as a 
year of unusual progress. Practically with 
the coming of the new century has come 
the new realization that electrical engi- 
neering is embracing many departments 
of applied science that hitherto were 
thought to have no immediate connection 
with it. In the work of the mechanical, 
the civil and the chemical engineer, elec- 
tricity is now taking a foremost place as 
one of the instruments at his command. 
No period has ever opened with higher 
promise than does the new year now be- 
fore us. If the record of progress estab- 
lished in the first vear of the new century 
keeps up through the remainder of it, the 
nineteenth century, brilliant as were its 
achievements and magnificent as was the 
advance of civilization in all directions 
during that time, will be paled into insig- 
nificance by the achievement of the 
twentieth. 
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Last week, ın one night, two people 
in New York were asphyxiated by gas, 
and a gas main in a residence street blew 
up, wrecking several buildings, setting fire 
to its surroundings and nearly scaring 
several people to death. And yet we hear 
of the deadly electric wire! 


—— 


There is a large demand for a simple, 
cheap and efficient clock-controlled time 
switch. This offere an excellent oppor- 
tunity to inventors and seems not to be a 
very difficult problem to solve. 
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Papers and Discussions at the One 


meeting of the American Institute 

of Electrical Engineers was held 

in New York on the evening of Janu- 

ary 3, 1902, the subject-matter of the 

evening’s programme being “Methods of 
Illumination and Units of Light.” 

About two hundred members were pres- 

ent and the hall was illuminated by five 

of Mr. Peter Cooper-Hewitt’s mercury 


vapor lamps. 

The meeting was opened by President 
Steinmetz, who said: 

“The problem with which we are con- 
cerned in developing methods of illumi- 
nation is the transformation of energy in- 
to that variety of radiation which lies 
within the visual spectrum. It should 
not be forgotten that light is .a physio- 
logical phenomenon. Only a certain smal] 
and relatively very limited portion of the 
spectrum of the ordinary radiating body 
is visible to us as light. The endeavor 
must be made, in order to obtain efficient 
light, to condense radiation as far as pos- 
sible in this visual part of the spectrum, 
and to suppress the radiations of other 
characters which are useless for the 
purpose of illumination. Until the latter 
part of the last century the only means 
by which luminescent phenomena could 
be arrived at was through combustion in 
some one or the other of its forms. With 
the general development of  clectricity 
new means were introduced, but in prac- 
tically all of these heat was still retained 
as the active agency. The efficiency of 
transformation between the jumbled and 
confused vibrations known as heat and 
the sharper and more defined waves 
known as light is necessarily very low.” 
The speaker considered that an essential 
improvement can be found only by di- 
rect means. 

“The three varieties of lght-making 
phenomena in use for illumination are ìn- 
candescence, heat luminescence and elec- 
tric luminescence. The efficiency of any 
method employing incandescent radiants 
is limited by the temperature to which 
the glowing substance can be carried. 
Even carbon at its boiling-point exhibits 
too low an efficiency. This point is realized 
in the arc lamp. Certain metallic oxides 
appear to have abnormal radiating pow- 
ers, and as transformers of heat into 
light are more efficient.” By heat lumi- 
nescence the speaker meant such phenom- 
ena as are exhibited in the Welsbach 
light and in the Nernst lamp. By ele- 
tro-luminescence was meant electrical ex- 
citation of non-conducting gases set in 
luminous vibration. The wave-length in 
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Engineers, January 3, 1902. 
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this case is no longer a function of the 
temperature and the efficiency of conver- 
sion of energy into radiation is good. The 
cficiency of such apparatus as light-giv- 


ers becomes high when the radiation falls 


within the visible spectrum. 
The first paper of the evening was read 
by its author, as follows: 


METHODS OF ILLUMINATION. 
BY LOUIS BELL. 

At the risk of being iconoclastic, T am 
here going to discuss the art of illumina- 
tion from its human and practical side 
rather than the technical details of elec- 
tric lighting, and to compare methods as 
bearing upon the result rather than in 
their theoretical relations. 

Artificial lighting, in some form or 
other, has come down to us from the very 
dawn of history, but without material 
change in methods and apparatus until 
well into the last century. Its resources 
have been vastly increased within the past 
seventy-five vears and have grown up with 
the rise of what one might call technical 
civilization. The development of electric 
lighting which has taken place during the 
last quarter century has enriched the art 
with extraordinary facilities, and it is the 
bearing of these upon the art in general 
and upon each other that forms the sub- 
ject under discussion. 

Now, at the very outset. I must confess 
the profound conviction that as things are 
at present we are using the tremendously 
potent means at our command with a reck- 
less indiscrimination that in the long run 
profits little to art or civilization. We 
have contracted in no small degree the 
modern and peculiarly American vice of 


megalolatry, if one may venture to coin 


the word, and estimate illumination like 
many other thinys—by the magnitude of 
the display. 

Tt is difficult to realize in this the 
change that a century or so has wrought. 
As nearly as we may estimate from the 
somewhat meagre data that have come 
down to us, the most splendid féte in the 
davs of Louis Quatorze glittered with less 
than a fifth the illumination that makes 
conspicuous the bourgeois tawdriness of a 
twentieth century function, but who shall 
care to say that ratio represents a gain to 
art or a new conception of regal magnifi- 
cence? Art and civilization do not neces- 
sarily gain with added physical resources. 
Better the rush light that shone on the 
wine-stained doublet of Will Shakespeare 
than the electric arc- with Mallock and 
Oscar Wilde. 

The truth of the matter is that with the 
immensely powerful sources of light now 
at our command, there is a constant and 
often reprehensible tendency to turn on 
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more and more light irrespective of qual- 
ity and of actual needs until the net re- 
sult is loss rather than gain. We too 
often forget that illumination is a prob- 
lem at once physiological and physical, 
and that by reckless profusion of light it 
is a perfectly easy matter to key the vision, 
as it were, up to a pitch which demands 
extraordinary methods to produce the 
most common-place results. 

It is a fundamental physiological fact 
that the eve works equally well, sees with 
equal facilitw within a very wide range 
of illumination. True, as the light in- 
tensity is reduced, a point is finally 
reached at which the normal eye begins 
to labor and strain, picking out details 
instead of grasping the whole, but it is 
equally true that if the lighting is carried 
above a certain intensity the eve reaches 
a point where it not only gains nothing 
in case of perception, but suffers from 
over-stimulation. Between these limits, 
varying obviously for different tasks, 
there is no intrinsic reason for increasing 
or diminishing the illumination except in 
so far as a reason may be sought in con- 
venience or economy. 

Whatever the methods employed the 
end of artificial lighting should be to fur- 
nish illumination in quantity fully ade- 
quate for the conditions to be met, and 
in quality such as will neither unduly 
strain the eve nor in any wav inconven- 
lence the user. It is the adaptation of 
means to end that should be sought here 
as everywhere else. From this standpoint, 
quality is more important than quantity. 
It is no easy matter to define the quality 
of light in anv simple terms. Certain 
qualities, however, must be possessed by 
any really good light in order that it mav 
not do positive injury to the eye and may 
prove efficient visually. The three most 
important qualities for a practical illumi- 
nant are, in the order of their importance, 
as follows: 

1. Steadiness, 

2. Suitable intrinsic brilliancy. 

3. Suitable color. 

1. Steadiness—The importance of this 
property can not be overestimated, for 
without it in a rather high degree an il- 
Iuminant is both impracticable and dan- 
gerous to the eve. An unsteady light 
works evil in two distinct ways, some- 
what different in their relation to the 


- physical properties of the light. In the 


first place we must remember that the eve 
is provided with a partial defence against 
unsteadiness in the visual inertia given by 
the persistence of retinal impressions, and 
in addition it has the iris working auto- 
matically to steady the amount of light 
which reaches the retina. 

A flickering, unsteady light may injure 
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the retina through overworking it by a 
rapid succession of violent stimulations, 
or it may tire the automatic mechanism of 
the iris, or it may do both. The iris is 
peculiarly a defence against slow changes 
in illumination. At full aperture it has 
fifteen or twenty times its area at mini- 
mum aperture, or perhaps double this 
ratio under extreme conditions, but its 
time constant is large, several seconds, and 
in an unsteady light it never gets a chance 
to settle into a position of equilibrium. 
. Visual inertia is a defence against very 
rapid changes, but not against slower ones, 
and there is a wide range of frequency 
between the point at which visual iner- 
tia fails to protect and the point where 
the iris can give material aid. Within 
this range unsteadiness, whether acci- 
dental or periodic, may be both distress- 
ing and dangerous. 

Let us try, if possible, to get a quan- 
titative conception of this case. The fre- 
quency at which flickering in incandes- 
cent lamps becomes annoying is a much 


mooted point, the view of the debater gen- ` 


erally depending on what he has to sell. 
The real question, however, is what 
variation in amplitude of illumination 
constitutes an amount which is physio- 
logically serious if periodically repeated. 
Obviously a change from light to darkness 
is vastly worse than a small change in 
brilliancy at the same frequency. Eyes 
differ in sensitiveness, but in my own case 
I have found that a variation of ten per 
cent at the rate of one or two maxima per 
second is very annoying and tiring. This 
observation was made, by the way, with 
the potent assistance of a pumping syn- 
chronous motor which could give varia- 
tions in voltage up to five volts on an ordi- 
nary incandescent circuit. Retinal per- 
sistance is, of course, a very variable 
phenomenon, but for a rough approxima- 
tion, taking this constant at one-fifth 
second a ten per cent falling off in bril- 
hancy would correspond to about one- 
fiftieth second, and one would feel en- 
tirely safe in saying that sudden flashes 
one-fiftieth second apart would cause 
trouble at once, and, probably owing to 
frequent recurrence, very serious trouble. 
In point of fact, an alternating are worked 
with small current density gives such a 
succession of flashes, and in spite of a 
certain amount of thermal stability would 
be quite impossible at twenty-five cycles, 
and is bad even at one hundred cycles per 
second. Incandescent lamps, having 
greater thermal stability, present smaller 
fluctuations due to frequency, but are very 
bad at fifteen cycles to twenty cycles, and 
show fluctuations troublesome to some 
eyes up to and even above thirty-five 
cycles. 

Under conditions of prolonged use, 
fluctuations considerably less than ten per 
cent may become troublesome, as is well 
shown by the evil effects of flickering gas 
burners, in which the changes of absolute 
intensity are small. Here, of course, the 
phenomenon is complicated by flickering 
at the edges of the retinal image, but tak- 
ing all the facts together I think that one 
may safely say that any source of light 
subject to rapid and frequent variations as 
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great as five per cent is unfit for use as an 
illuminant for work requiring steady use 
of the eyes. Much greater changes, occur- 
ring slowly enough for the iris to act with 
them, or at infrequent intervals, can be 
tolerated without inconvenience. 

2. Intrinsic Brilliancy—The brightness 
of the radiant used in artificial lighting 
is a matter of great phvsiological moment. 
If the image of a brilliant light remains 
on one point of the retina it may and 
probably will produce serious overesti- 
mation, and a bruised spot, as it were, 
may become the nidus of painful and 
dangerous inflammation. 
report a long list of serious or destructive 
injuries due to this cause. On the other 
hand, if the image wanders over the retina 
rapidly it produces, in a minor degree, 
the same unpleasant result experienced 
in coming suddenly from a darkened room 
into bright sunshine. Especially is this 
true if the brilliant radiant now and again 
dodges into the field of vision without 
giving the iris a chance to act. The fun- 
damental rule of proper illumination is to 
keep brilliant radiants out of the field 
of vision. Apart from the mischief done, 
the iris in the presence of such a radiant 
shuts up as far as possible, and objects not 
brilliantly illuminated are seen with 
great difficulty. Hence the common expe- 
rience of being unable to see across an 
are light, and the serious difficulty thrown 
in the way of pilots by searchlights un- 
wisely displaved. Tt is a common expe- 
rience, too, that shading a brilliant radiant 
may greatly improve the seeing conditions 
in a given space while actually reducing 
the available illuminator. It is almost 
impossible to get a quantitative measure 
of such a gain, though it is often quite 
marked. The ingenious illuminometer of 
Messrs. Houston and Kennelly. and the 
tint-comparing instrument of Mr. Bijur, 
another fellow member, both break down 
here, since they work a shielded eye. 

The real criterion of visual usefulness 
is not the illumination T, but the product 
I o where o is the effective aperture of 
the iris, and since this latter factor is a 
function of the brightest radiant in the 
field, we may properly write the criterion: 

I 
f (B) 
where B is the intrinsic brilliancy of the 
radiant. This whole subject needs in- 
vestigation, but like other matters involv- 
ing subjective facts, it is very hard to get 
at. We can, however, get an approximate 
notion of permissible values of B for 


_ practical purposes. The experiment of L. 


Weber on intrinsic brilliancy give a clue 
to the conditions found in practice. Re- 
ducing them to mean values and candle- 
power per square inch some of his re- 
sults are as follows, approximately: 


Horizontal white card, brilliant 


T eA EE 25 
White sunlit cloud........... 7 
Argand burner......... TOE 6.5 
Horizontal white card, dull win- 

er day pole 52.5 sotia dah 0.26 


_ Now there is no doubt whatever that the 
intensity first mentioned is far too great 
for comfort, considering the normal eye. 


Any oculist can ` 
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It is, in fact, extremely trying. The sec- 
ond and third most of us would consider 
rather uncomfortably bright if they were 
fairly in the field of vision, and all the 
experience along this line seems to indi- 
cate that for radiants within the field of 
vision at the distances ordinarily met with 
in interior lighting an intrinsic bril- 
liancy of five candle-power per square inch 
is about as high as it is wise for hygienic 
reason to go, and better rather less than 
rather more. This indicates at once for 
the radiants in common use that they 
should never be emploved within the work- 
ing field of vision without diffusing shields 
to keep down the intrinsic brilliancy. 

Obviously with the given limit of in- 
trinsic brilliancy the diffusing globes must 
be of fair dimensions. With proper dif- 
fusion the entire globe surface may be 
taken as the radiant, and for a first: ap- 
proximation the radius of a spherical dif- 
fusing globe should be at least 


CP 
a Ər 


C P being the candle-power. With very 
high intrinsic brilliancies, such as are 
given by arc lamps, it is hard to avoid the 
appearance of a nucleusof great brilliancy, 
and proper diffusion means considerable 
loss of light. But ares should be kept for 
the most part out of the working field of 
vision, so that this objection is not 80 
serious as might otherwise be the case. 

3. Color—It is not necessary that arti- 
ficial illuminants should conform to a par- 
ticular color standard, save where color is 
a matter of prime importance. It is, how- 
ever, true that the general applicability of 
a light is verv strongly influenced by its 
hue, and that broadly, strongly colored 
lights would fail conspicuously in visual 
usefulness. Quite aside from the matter 
of color perception, it is the orange, yel- 
low, and green that make up the working 
luminosity of the spectrum formed by sun- 
light to the extent of about eighty per cent, 
and even were a brilliant deep blue or red 
light produced it would require far greater 
energy for the same luminous effect than 
a yellow or greenish light. 

The eye unquestionably does its best 


work by light approximately like that 


through which it has been evolved. But 
sunlight is a very variable quantity. Out- 
side the atmosphere the sun would appear 
conspicuously blue, but we live and move 
and have our being inside the atmosphere, 
and the color of the illumination outside 
is only of academic interest. On the merl- 
dian the sun gives light that is to all in- 
tents and purposes white, but as it de- 
clines, the atmosphere steadily filters out 
the blue and violet, until by the middle of 
the afternoon the entire blue end of the 
spectrum is down to about half its previous 
intensity, while the general luminosity has 
fallen only about twenty per cent. The 
general color tone is then distinctly yel- 
lowish white, and still later in the day 
when the sun is only a few degrees from 
the horizon, the blue contingent is prac- 
tically wiped out and the light shades off 
from orange yellow to orange red. Bril- 
liant diffused light, being mixed with con- 
siderable sky light, which is noticeably 
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blue, for the very reason that the setting 
sun is not, is perceptibly richer in blue 
rays than average sunlight. 

For our purpose, the conspicuous fact 
about natural light is that it seldom or 
never verges on the blue or violet, and 
never is tinged with blue green, green or 
yellowish-green. Its average tint is 
slightly vellowish-white, with a tinge of 
orange late in the day. 

A color match made at high noon will 
not hold when the sun is on the horizon, 
but memory of exact color value 1s not 
much to be trusted, and the knowledge 
that the tints did match at noon usually 
convinces the observer at sunset that “the 
light is poor,” any variation being attri- 
buted to lack of light rather than to its 
real cause, change of hue. 

As regards artificial lights, generally 
supposed to fail conspicuously in giving 
what we are pleased to call “natural” 
color effects, every one of them, except 
the enclosed arc, which is strongly bluish, 
and the Welsbach, which is greenish, can 
be matched by normal sunlight at some 
time of the day. Even a Hefner lamp is 
not redder than a low sun on a hazy dav. 

The idea] artificial light from a purely 


utilitarian standpoint should represent | 


average sunlight. So far as artistic results 
are concerned, from the present canons of 
human taste, a light weaker in the blue 
and green is to be preferred. Taste may 
some day be evolved to a point where a 
thallium-green illumination will be con- 
sidered becoming, but we are not there 
et. 
j So far, then, as color is concerned, one 
can plan for artificial illumination ‘with 
reasonable freedom of choice. It is by 
no means clear even that it is always de- 
sirable to employ white light for color- 
matching, unless one can guarantee that 
the match will be viewed only by white 
light. An enclosed are worked with rather 
small current and untinted globes will dis- 
tort average or normal color values quite 
as much as will gaslight. Hence, the im- 
portance of enclosing shades which correct 
color as well as diffuse light. 

Classes of Tllumination—One may broad- 
Jy divide illumination into (1) General 
and (2) Directed. Each class has its 
own relations to the requirements for 
quantity and quality, and each may be 
further subdivided. But so far as methods 
in the choice of illuminants are con- 
cerned, there is an important distinction 
hetween light intended to be generallv 
diffused and light intended to facilitate 
particular operations at particular points. 
It is in the adaptation of methods to ends 
that the finesse of the art appears. 

If by some new invention the energy 
required to produce one candle-power in 
illuminants of all classes could be cut 
down to one-half its present value, the 
world would be in an uproar over it. But 
it is well within the truth to sav that skil- 
fully treated illumination will effect at 
least an equivalent saving, or will give 
vastly better results for the same expendi- 
ture of energy. Highly efficient radiants 
are per se very desirable, but if efficiency 
is gained at the loss of other important 
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qualities, it may be dearly bought. Il- 
lumination, visual usefulness, is the thing 
to be sought. On this basis it has been 
often maintained with some show of rea- 
son that the working unit by which prac- 
tical lighting should be measured and 
practical radiants judged is illumination 
rather than intensity. 

Illumination vs. Intensitv—In favor of 
using the measured illumination as the 
criterion by which to judge sources of 
light, it may properly be said that illumi- 

nation rather than light intensity is the 
thing which is practically important. Tl- 
lumination is the object of artificial light- 
ing, and it is a matter, from this stand- 
point, of no particular consequence 
whether the radiants have one or another 
particular intensity so long as the result 
is achieved, 

On the other hand.I have already shown 
that the real criterion in artificial lighting 
is not the illumination ag measured in cer- 
tain conventional wavs, but what T have 
called “visual usefulness :” i. e., the illumi- 
nation as modified bv the way in which 
the radiants are applied. Moreover, il- 
lumination is an extremely difficult thing 
to measure with precision. There are diffi- 
culties enough in ordinary photometric 
measurements, even when pursued with 
the aid of the best modern apparatua. The 
difficulties in the way of measuring illumi- 
nation in terms of the Iux or candle foot 
at various points in the space that is arti- 
ficiallv lighted are tenfold greater. It is 
photometrv with all the conditions against 
precision, and even with the illuminometer 
of our confreres Houston and Kennelly, as 
good an instrument as yet devised for the 
purpose, the mean error of a single obser- 
vation is stated bv the inventors to be 
about ten per cent. Tt and all of the in- 
struments of its class for the purpose of 
measuring illumination have proved, as 4 
matter of experience, to be both rather 
slow and rather inaccurate; hence, such 


-measurements are in themselves unsatis- 


factory as means of passing final judg- 
ment upon commercial lighting. 

It should further be said that the in- 
struments for measuring illumination as 
such, seem to be afflicted with peculiarly 
large personal errors. Some observers, 
otherwise careful and trustworthy, are 
unable to get coherent results from them 
at all, while occasionally one acquires a 
knack in their use so as to obtain very 
consistent results, which, however, are 
more than likely to vary widely from the 
results obtained by another successful ob- 
server. 

Aside from this, even were it possible 
to make measurements of illumination 
with precision, illumination is not in the 
Jast resort the thing which we are really 
after, which is the power to see; i. e., vis- 
ual usefulness, and this involves physio- 
logical quantities of which it is almost im- 
possible to take physical account. 

Moreover, the testing of lighting by il- 
lumination, pure and simple, involves the 
art of placing radiants, and while com- 
mercial measurements by illumination 
might tend to develop this art they will 
also afford almost unique facilities for 
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meeting the letter but not the spirit of the 
specifications, facilities which are only too 
great in the case of even intensity meas- 
urements upon commercial illuminants, 
which are susceptible of determination to 
a fair degree of accuracy. Hence, in view 
of all these facts, I believe that, attractive 
as measurement of illumination, or still 
better, visual usefulness, may be in theory, 
in practice it will prove far better to fall 
back upon intensity measurement on 
which the illumination measurement must 
in the Jast resort depend. 

As a rule, I have observed that there is 
a tendency to favor measurements of il- 
lumination chiefly on the part of those 
engaged in exploiting illuminants that 
can not satisfactorily stand comparison 
on the basis of intensity 

We must then, I think, judge commer- 
cial iJluminants so far as their quanti- 
tative relations are concerned by intensity 
measurements, leaving their qualitative 
relations—some criteria regarding which 
have already been suggested—for consid- 
eration on their merits. 

The Intensity of Dluminants—The 
fundamental measurement then on which 
one must base all comparison of methods 
of artificial illumination is the measure- 
ment of the intensity of the radiant. 

I have neither time nor disposition here 
to bore the Institute with anv discussion 
of the technique of photometry. The gen- 
eral methods and apparatus, however, are 
worth some considerable notice. 

To my mind the chief desideratum in 
dealing with matters of artificial lighting 
is the settling down of practice on some 
conventional basis, as regards a standard 
of light. Working standards may be eas- 
ily constituted from incandescent lamps. 
but to obtain a primary standard repro- 
ducible with a good degree of precision, 
and answering reasonable requirements 
as to color and steadiness is a very differ- 
ent matter. The literature on the subject 
is large and our Institute committee has 
added not a little of value to the re- 
searches bearing on the subject, but up to 
date there certainly is not in general use 
a standard which anvwhere nearly meets 
requirements. The Violle platinum stand- 
ard, which was a laudable attempt to ob- 
tain a standard light which in a general 
way would fall in line with the centimetre- 
gramme-second system, may be said to be 
practically non-existent. It has not proved 
to be properly reproducible and the experi- 
ence of most of those who have tried it, is 
that it is a ticklish and uncomfortable 
sort of standard to deal with; conse- 
quently, its sub-multiple, the bougte-dect- 
male, must be regarded as a species of 
luminous phantasm so far as present prac- 
tical developments are concerned, and 
with the bougte-decimale should tenta- 
tively be classified its derivative, the luc. 
Lux is the conventiona] name for the fun- 
damental unit of illumination, but so 
long as it is referred back to the bougte- 
decimale, which is not a practical standard 
of intensity, it must remain in a species 
of scientific limbo from which in due 
time I trust that it may be freed. 

As practical standards we have in use 


1 
. 
’ 


36 


in the scientific and commercial world, 
the English standard candle, which is the 
only one having in this country a legal 
recogmized existence; the Hefner-Altneck 
lamp adopted by the International Con- 
gress of 1896, most thoroughly investi- 
gated by the Reichsanstalt and scientifi- 
cally in good repute; the German candle, 
perhaps, now tending to pass out of use; 
the French Carcel lamp and the Vernon- 
Harcourt pentane lamp now developed in 
a ten-candle-power size. 

The relations between these various 
standards of intensity are only approxi- 
mately known, each fresh investigation of 
the subject tending to give a new set of 
values differing very materially from the 
last. 

The English candle we have all used 
and, I think, have cordially disliked. It 
is not very accurately reproducible, al- 
though conveniently so. It is not steady 
to a suitable degree. It is rather small 
for work with commercial radiants and 
only fairly good in color. It is, however, 
the legal standard in this country and so 
long as it remains so must be treated with 
a certain degree of respect. 

The Hefner-Altneck lamp, on the oth- 
er hand, is quite accurately reproducible 
and fairlv steady. It is, however, open 
to two objections so grave that they must 
inevitably ere long cause its rejection as 
a general standard. These objections are 
its very small intensity and its extremely 
had color; indeed, its use as a standard in- 
volves the problem of color photometry in 
a somewhat aggravated form. Any one 
who has often attempted to balance the 
Hefner-Altneck lamp against an incan- 
descent for example, will realize that al- 
though consistent results can by extreme 
care be obtained the comparison is a dis- 
tinctly troublesome one and not what one 
would care to permanently depend upon 
as the basis of scientific measurement. 
It is essentially a difficult comparison. 

The Carcel lamp is somewhat better in 
the point of reproducibility and steadiness 


‘than the English candle and not as good 


as the Hefner-Altneck lamp. Its inten- 
sity is decidedly more convenient, how- 
ever, and its color is better than that of 
the Hefner-Altneck lamp. It can hardly 
be considered, however, as a standard 
which is likely to be used in an interna- 
tional wav and certainly is without stand- 
ing in this countrv. 

The Vernon-Harcourt pentane standard 
—the present legal standard in London— 
deserves, I think, respectful consideration. 
It has recently been carefully looked into 
hy the committee of the American Gas 
Lighting Association with somewhat en- 
couraging results. This committee found 
a very satisfactory degree of constancy 
under rather widely varying conditions. 
The point of greatest interest in its report 
was that pentane of practically constant 
quality is commercially obtainable, so that 
so far as the material consumed goes this 
standard would seem to be satisfactory as 
the amvl-acetate one as regards repro- 
ducibility. The constancy appears to he 
satisfactorv, and the color and magnitude 
of the standard are such as to give it a 
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strong claim for consideration. It has not 
vet been investigated so completely that a 
final estimate of its desirability may be 
formed, but I am strongly inclined to the 
opinion that a standard of as high inten- 
sity as this is very desirable and that this 
particular standard is worthy of very seri- 
ous consideration. 

I have passed by in this brief enumera- 
tion the Methven screen which is in con- 
siderable and successful use as a secondary 
standard. but concerning which the con- 
sensus of opinion seems to bear out the 
view that in point of reproducibility and 
constanev it leaves something to be de- 
sired. 

Such then is the state of things as re- 
gards standards and the unsatisfactorv na- 
ture of the situation is not open to debate. 
The most important step to be taken in 
the reduction of illumination to a practical 
condition, is the general acceptance of a 
primary standard even as a tentative mat- 
ter, so that instead of various investi- 
gators working with standards bearing 
only apnroximately known ratios with each 
other, thev shall, at least. deal with the 
difficulties and errors involved in the prac- 
tical use of a single standard. At present 
we have results given in candles, decimal 
candles and Hefner units. and we have to 
look carefully at the investigator’s preface 
to discover to which of these he has tem- 
porarily pinned his faith. 

As derived units of illumination we 
have the lux, in theorv hased on the deci- 
mal candle. and occasionally passing into 
variants, like the candle meter, using the 
Enelish eandle, or the Hefner unit meter 
in its turn, 

Still apart from these we have the can- 
dle foot, which falls in logically enough 
with our English measurements, but can 
never be satisfactory as an international 
standard. Considering the uncertainties 
at present existing in the fundamental 
units in the matter of intensitv it is smal] 
wonder that the derived units are likewise 
in a bad wav. The logical derived unit, 
which has the greatest importance in a 
practical way, is the unit of luminous flux, 
called lumen in the tentative nomenclature 
of the Congress of 1896. The conception 
of light out-flowing from a centre and all 
available light as a quantity based upon 
this conception, is a most useful one. The 
total light given bv anv radiant must evi- 
dently be expressed in some such wav as 
this, in order properly to take account of 
its sometimes verv great variations in dif- 
ferent directions. 

As regards the much-mooted question 
of a conventional direction of measure- 
ment in comparing radiants. it seems to 
me that the application of a little common 
sense simplifies the problem wonderfully. 
Tf light emitted in all directions from a 
radiant point may be useful for the pur- 
pose of seeing—a_ proposition which 
scarcely admits dehate—then the total 
luminous flux is the thing which ought to 
be measured. Tf for a particular purpose, 
under particular circumstances. concen- 
trated light in one direction is desirable, 
then for that purpose and ‘under those 
circumstances, light in that direction 
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should properly be measured. It is the 
case of general illumination on the one 
hand and directed illumination on the 
other. 

The light from various radiants is dis- 
tributed in a very diverse fashion. The 
commonest distribution is that of a more 
or less flattened ellipsoid, with cups more 
or less pronounced at either extremity of 
the axis. Whatever the peculiarities of 
the distribution, the total light-giving 
power of the radiant as a whole is settled 
once for all bv its mean spherical value. 
There is no other method of measurement 
which gives even an approximate value for 
the total luminous power which that partic- 
ular radiant furnishes. Tn the last resort, 
this total luminous radiation is the im- 
portant scientific problem, and hedge it 
about as we mav with certain conditions 
as to its distribution, in comparing the 
efficiency of radiants as regards light- 
giving power, mean spherical intensity is 
the only ground in common upon which 
all can stand. 

As chairman of the committee of the 
National Electric T.ight Association for 
the rating of incandescent lamps, I have 
wrestled for the past five vears with the 
intricate and annoving problem of find- 
ing for commercial convenience, if possi- 
ble, some equitable and simple method of 
applying a common test to radiants differ- 
ing even so little in their distribution as do 
incandescent lamps, and after canvassing 
the whole question and examining a vast 
amount of data on the subject, after strug- 
gling to escape from the details of the 
somewhat intricate mean spherical meas- 
urement, I am compelled to fall back upon 
it as the court of last resort in matters of 
illumination. 

T shall speak later of some of the an- 
noving practical considerations that have 
entered into this conclusion. The mean 
spherical standard. however, is the com- 
mon basis from which all radiants can 
fairly meet for a judgment of their total 
light-giving power and for a comparison 
of the total luminous energy which they 
furnish, as related to each other and as 
related each to its own consumption of 
kinetic energy. Manv objections based 
upon so-called practical considerations 
have heen raised to this primal rating, 
hut they have been and are uniformly 
raised by those exploiting illuminants, 
which can be measured in some other way 
more advantageously to themselves. 

Tt is perfectly natural from the com- 
mercial standpoint for one to desire that 
his particular radiant should be measured 
in its direction of maximum candle-power. 
Tt reminds me of the early arc lamp sales- 
man who vociferously landed his particu- 
lar system hefore a board of aldermen as 
furnishing lights of 8,000 candle-power, 
and when asked for an explanation 
promptly replied that his lamps were 
placed at the corners of two intersecting 
streets and gave 2,000 candle-power up 
and down each street. Tf that was not 
8.000 candle-power, he would like to be 
informed whv not. 

There likewise have been. not infre- 
quently, objections raised to using a can- 
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dle-power or similar rating at all, or in- 
deed, the falling back upon photometric 
measurements of any kind, but in all such 
cases it is entirely safe to assume that a 
mean spherical measurement of the ob- 
jector’s particular illuminant on a purely 
photometric basis would disclose very 
potent reasons for his disinclination for 
having such a measurement made. 

Practical Illuminants—As electrical en- 
gineers in dealing with problems of illumi- 
nation we practically make use of the fol- 
lowing classes of illuminants: Open arcs. 
enclosed arcs and incandescent lamps of 
various types and efficiencies, to which we 
must now add the “Nernst” tvpe of lamp. 

We may, perhaps, look forward in the 
future to luminescent lamps of one tyne 
or another, but at present these, T regret 
to say. have no practical bearing upon the 
art of illumination. These available 
radiants differ in all the properties which 
go to make up a useful illuminant. and 
possess, each of them, vices or virtucs 
more or less important with respect to 
their adaptabilitv to the solution of vari- 
ous practical problems in artificial light- 
ing. It is perfectly safe to say that no 
one of them has shown, up to the present, 
such conspicuous superiority in all par- 
ticulars as to give anv locical reason for 
adopting it to the exclusion of the others. 
They varv widelv in total power, in in- 
trinsic brillianev, in steadiness, in color 
and in efficiencv, and all of these proper- 
ties have to be borne in mind in adapting 
them to practical business. 

General T]lumination—Bv_ general il- 
Iumination, I mean such illumination as 
is ordinarily required for illuminating 
considerable spaces indoors or out. 

General illumination is intended—so 
far as indoor use is concerned—to give 
hight for the ordinary avocations or 
amusements which people carrv on after 
nightfall and must be proportioned in in- 
tensitv and color to the requirements of 
these conditions. 

General illumination outdoors is for 
similar general purposes, but the require- 
ments for it differ from those for indoor 
lighting. by reason of the fact that general 
illumination out of doors is not for the 
purpose of enabling one to do any particu- 
lar work, least of all work requiring a 
strong light, and consequently is usually 
very much less in amount than general 
illumination indoors. Moreover, inas- 
much as the chief use of illumination out 
of doors is to enable people to get about 
conveniently, or at the most to handle 
rough work expeditiously, its qualitv in 
color, brilliancv and even in steadiness, 
need not come up to the mark which is 
at once necessarv if one attempts to read 
or to carry on ordinary work by the light 
in question. 

In recent times the tendenev has been 
to use arc lamps for all general illumina- 
tion outdoors, reserving indoor york for 
incandescents; a task which it has shared 
in varying proportions with ordinary gas 
or gas in some of the modified mantle 
burners. The chief merits of the are for 
outdoor work are cheapness and power. 

The old open are, which until tke last few 
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vears has done the bulk of general outdoor 
lighting, possessed the merit of giving at 
a high efficiency a very powerful light at a 
moderate price. Its conspicuous demerits 
were great unsteadiness and intrinsic bril- 
liancy so high that it either had to be 
shaded or else installed so high above the 
ground as to be practically out of the field 
of view except from a distance. 

The old open arc was, as all of you 
know, of two general types: the high volt- 
age are, îi. e., the ordinary type at about 
fifty volts, and the old low-tension arc of 
about thirty-five volts pressure between the 
carbons; the amount of current used in the 
two being practically inversely to the volt- 
ages emploved. 

The former type was the one which sur- 
vived the early years of electrice lighting, 
and the so-called 2,000-¢.-p. are, taking 
about 9.5 amperes, was generally regarded 
as standard for outdoor work. In point 
of fact, this open are was and is the most 
powerful radiant practically used for ex- 
terior illumination. Its great intrinsic 
brilliancy was always an objection to its 
use indoors or near the ground, and its 
distribution of light—said distribution 
being largely in a narrow zone about forty- 
five degrees depressed from horizontal 
was not such as to answer successfully the 
requirements of street lighting. The con- 
sumption of carbons was rapid and the 
lamps seldom burned steadily. Indoors 
the case for such ares was much worse. 
They were too bright, too irregular in dis- 
tribution and far too unsteady for such 
illumination. From a mistaken notion of 
economy, also, they were generally in- 
stalled in too few numbers, each arc re- 
placing about twice the number of gas 
jets which it ought to have replaced, with 
the result of giving an unequal illumina- 
tion with very sharp and dense shadows 
that proved extremely annoying to the 
eves, and the visual usefulness of which 
was extremely limited. 

With the growth of constant-potential 
circuits special open are lamps were de- 
vised, which overcame in a measure certain 
of these difficulties. particularly the un- 
steadiness, The difficulties of too great 
brillianey and bad distribution remained, 
however, with the open are even in this im- 
proved form. 

Abroad it has been and is the practice 
to use two and sometimes three constant- 
potential open arcs in series across the 
ordinary lighting mains, and owing to the 
fact that carbons of a very high quality 
are available in Europe at a low price, in 
point of steadiness the Continental type of 
open arc has generally proved very satis- 
factorv; while the installation of two or 
three in series so greatly increases the out- 
put of light for a given expenditure of 
energy when working on a constant-poten- 
tial circuit that one can afford to enclose 
the arcs hy dense diffusing globes, which 
almost entirely obviates the difficulty of 
too great brilliancy. 

In this country, as you all know, the 
recent tendency has been entirely toward 
the enclosed arc. The great economy of 
carbons and of labor, together with the 
steadiness of the light and the improve- 
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ment of the distribution by the lengthened 
are and by the diffusing inner globe, have 
operated to bring such arc lamps into con- 
stantly increasing use both indoors and 
out, It must be said, however, that en- 
closed arcs have one fault which may be- 
come and often is very serious, i. e., a 
tendency toward an exaggerated bluish 
white or even violet hue, which makes the 
illumination derived average as bad in 
point of color as in any known artificial 


illuminant. 


Dr. Bell added to the printed paper a 
number of remarks concerning outdoor 
lighting in general. He said that for most 
outdoor work the color of the arc is not 
objectionable. The enclosed alternating- 
current arc distributes its light much bet- 
ter than the open arc, although its intrin- 
sie efficiency is less. The old so-called 
2,000-candle-power arc was a very power- 
ful and satisfactory apparatus for strect 
lighting. His own experience was that 
a seven and one-half ampere alternating- 
current enclosed are may replace lamps of 
this type with general satisfaction. 

He spoke of attempts to obtain a whiter 
light by forcing alternating-current arcs, 
as, for example, by using smaller carbons. 
so that the current density at the arc 
might be greater, causing higher temper- 
ature. 

In no case must the source of light be 
placed where the eve can see it. Dr. Bell 
spoke at some length of the futility of 
building lamps for condensed radiation 
in one direction, when bv appropriate and 
very simple reflectors effects much more 
nowerful than those that could be obtained 
from such structures might easily be had. 
He showed a table giving results of pho- 
tometer measurements on the condensa- 
tion due to reflectors of various types 
variously applied. 

The next paper was that by Mr. W. D’A. 
Ryan, which appears in full below: 


STREET ILLUMINATION AND UNITS OF 
LIGHT. 


BY W. D'A. BYAN. 


Photometry—In order to make photo- 
metric comparisons of open and enclosed 
arcs I have found it necessary to work as 
far as possible with fixed conditions such 
as current, voltage, and position of are. 
The widely different results of various in- 
vestigators are in part due to insufficient 
attention to these essential points, par- 
ticularly the latter. A photometer with 
a reasonably long bar is also indispensable. 
This should be provided with an adjusta- 
ble revolving sector dise by which the 
light from the are can be reduced so that 
all settings can be made in the most ac- 
curate part of the scale. This arrangement 
permits working with a single standard 
and with light of low intensity which de- 
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creases the error introduced by color dif- 
ference. A rotating crane is required for 
elevating and depressing the lamps in or- 
der to measure the light from different 
angles in the vertical plane. 

A Bunsen photometer as described can 
be operated by three observers, but I have 
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Street IJlumination Curves. 


found four more satisfactory ; one devotes 
his time entirely to making settings of 
the screen, the second maintains the cur- 
rent and voltage at the proper values, the 
third notes the position of the arc, and the 
fourth records the readings taken when 
the fixed quantities are correct. After 
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Candle Power Curves. 
Fic. 1.—SrREET ILLUMINATION AND CANDLE-POWER CURVES. 
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of its usefulness). The enclosed arc lamp 
gives a stronger light through the most 
useful angles of from say three degrees 
to ten degrees below the horizontal and 
from the shape of the curves it is self-evi- 
dent that the distribution from the latter 
is more uniform. 

Illumination Curvese— 
We are not, however, par- 
ticularly interested in the 
candle-power of the lamps. 
s We desire principally an 
<1 even illumination along 

the street surface, and we 
wish mainly to project 
the light as far from the 
S source as possible. 
‘ To make this. compari- 
son it is therefore neces- 
sary to convert the “can- 
» dle-power curves” into 
“illumination curves” giv- 
>» ing the candle feet along 
the ground on surfaces 
normal to the rays of 
light. | 

The illumination 
curves in Fig. 2 are 
plotted for lamps twen- 
ty-five feet above the 
ground and at intervals 
of 300 feet. By in- 
troducing the element of distance we 
find that the strongest light received on 
the ground from the open arc is not pro- 
jected at an angle of forty-five degrees as 
indicated by the candle-power curves, but 
falls at an angle of about sixty degrecs 
below the horizontal, illuminating the 
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Fro. 2.—VABIATION IN CANDLE-POWER. 


working together for a few days such a 
complement can reproduce the average 
characteristics of light distribution of arc 
lamps to within five or six per cent of the 
mean which, for arc lamp photometry, is 
considered very satisfactory. 

Candle-Power Curves—The curves in 
Fig. 1 were obtained by the method de- 
scribed. To render the curves of com- 
mercial value the tests were carried on 
with lamps equipped as they ordinarily 
would be for street lighting, that is to say, 
the open arc lamp was trimmed wit 
seven-sixteenth-inch National carbons and 
was provided with a clear globe. 

The enclosed arc lamps were trimmed 
with high-grade carbons and were pro- 
vided with opal enclosing and clear outer 
globes and street reflectors. All lamps 
were adjusted so as to consume approxi- 
mately equal watts at the arc. 

First confining our attention to the di- 
rect-current lamps, curves A and B, we 
will observe that the open arc lamp gives 
a greater maximum candle-power (which, 
of course, is not by any means a measure 


ground brilliantly at a distance of about 
fifteen feet from the pole, thus showing 
that in order to properly compare illumi- 
nation of different lamps we must look to 
the surface illumination curves rather 
than the candle-power curves, as pre- 
viously stated. | 

Further analyzing the curves it will be 
observed that the illumination of objects 
on the street surface from the open arc 
lamp is brighter up to a distance of about 
100 feet from the source. Beyond this the 
light from the enclosed arc lamp is the 
strongest, and at 150 feet it exceeds the 
open arc by considerable, and this is made 
still more effective by the absence of strong 
light in the immediate vicinity of the 
lamp. This advantage is so obvious that 
further comment seems unnecessary. 

Comparisons so far have been confined 
to fixed conditions with respect to current, 
voltage and the position of the arc. 

We have next to consider the variations 
caused by the wandering of the arc, varia- 
tions of potential between picking up and 
feeding points, fluctuations due to drafts 


Vol. 40—No. 2 


of wind, non-homogeneity of carbons and 
other changes introduced by the inherent 
peculiarities of the different lamps. 

Varying Arc—Open arc lamps ordi- 
narily pick up at about forty-five volts and 
feed normally at about fifty. The light 
projected in any direction is approxi- 
mately proportionate to the amount of 
crater area visible from any point in that 
direction, and the amount of crater area 
visible varies greatly with the small 
change in the length of the arc introduced 
by a difference of five volts. 

Where lamps have been installed for a 
considerable period and have not received 
proper attention, the voltage variation 
may greatly exceed the normal limits. 
The lamp is then said to be working be- 
tween a sluggish feed and the hissing 
point, and as the arc feeds on an average 
cycle of about ten minutes, varying ir- 
regularly between five and fifteen minutes. 
the candle-power and illumination shown 
in Figs. 1 and 2 represent only instan- 
taneous values which occur at very ir- 
regular intervals. 

The enclosed are lamp is particularly 
free from this variation. The arc is about 
three-eighths inch in length and the lamp 
feeds in about four-hour cycles varying 
irregularly between three and five hours, 
and the feed is an instantaneous drop and 
pick up to the original position. There is, 
however, a rise of voltage due to the heat- 
ing of the shunt coils which may amount 
to ten or fifteen volts. This is a gradual 
rise, taking place during two or three 
hours, and is not noticeable as a variation 
to the casual observer. It is objectionable. 
however, for other occasions. In some 
lamps this variation is controlled by what 
is called a “compensating winding” which 
automatically adjusts the relation be- 
tween the shunt and series coils as the 
lamp heats up. 

For such lamps we may say that the 
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mean hemispherical light is practically 
constant as the voltage at the arc does not 
materially change. Thermostats have also 
been employed to accomplish the same re- 
sults, but they have not proved entirely 
satisfactory, and in some localities they 
require a summer and a winter adjust- 
ment. oe 

Wandering Arc—The second ovata 
of importance in open arcs 18 cause ph 
wandering of the arc, due primarily E 
non-homogeneity of the cheap grace 
solid carbons usually employed. 

(Concluded next week.) 
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Electrochemical and Electrometallurgical 


Industry-V. 


ARTICLE V: PROGRESS IN THE REMAINING COUNTRIES OF EUROPE. 


INTRODUCTION. 


N Articles IT, III and IV of this series, 
the progress of industrial electro- 
chemistry and electrometallurgy in 

the United Kingdom, France and Ger- 
many has been dealt with. In this article, 
which closes the series, the position of 
these new industries in Switzerland, Rus- 
sia, Austria, Italy, Spain, Norway and 
Sweden will be described. These coun- 
tries, with the single exception of Rus- 
sia, are well provided with water power, 
and in Switzerland and Norway especial- 
ly the conditions are favorable for the de 
velopment of electrical power, at excep- 
tionally low cost. At Sarpsfos, in Nor- 
way, power is seld to the two carbide 
works for $11.50 per electrical horse- 
power vear, and at Hagnek, in Switzer- 
land, the @lectrical horse-power year is 
sold for $12. 

In Italy, Austria and Spain, the aver- 
age outlay upon water-power installations 
has been higher than in Switzerland and 
Norway, but in spite of this the ultimate 
cost of the electrical horse-power year com- 
pares favorably with the cost of steam 
power in the United Kingdom or in Ger- 
many. 

To take one example—that of the large 
power installation of Paderna, near M ilan 
—in Italy—where 13.000 horse-power has 
been developed by the erection of a dam 
500 feet in length on the River Adda, and 
a head of water of seventy-six feet ob- 
tained for power generation. The 
hydraulic engireering work in connection 
with this scheme has been heavy, and the 
charge to consumers in this neighborhood 
is stated to be £28.80 per electrical horse- 
power year. This may seem high com- 
pared with the cost of the electrical horse- 
power year in Norway and Switzerland. 
but it is much lower than the cost of 
steam power in Italy, which has to im- 
port most of the coal used in her indus- 
tries from Germany or the United King- 
dom. In Spain and Austria the condi- 
tions are somewhat similar to those ob- 
taining in Italy, but Austria possesses 
coal fields of some extent, and her proxim- 
ity to Germany enables her to supplement 
her home supplies of coal more cheaply 
than Spain or Italy. It is thus eeen that 
in Switzerland, Norway, Austria, Italy 
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and Spain the conditions as regards sup- 
ply of power are favorable for the develop- 
ment of electrochemical or electrometal- 
lurgical industries—and it is in these 
countries that the most striking advances 
will probably be witnessed during the next 
twenty-five years. 

That the growth of these new industries 
in the five countries named has not been 
very marked up to the present time is due 
to several causes, chief of which are lack of 
capital and enterprise, and lack of tech- 
nical knowledge. These deficiencies have 
tended toward concentration of the indus- 
tries in the countries in which they were 
founded, but this position of affairs will 
not continue. 

Capital and knowledge show an increas- 
ing tendenev to flow wherever the condi- 
tions are favorable to profitable invest- 
ment, and now that falling water has 
proved to he a satisfactory and cheap sub- 
stitute for coal, the industrial rise of 
Spain, Switzerland, Ttalv and Norway is 
assured. As pointed ont in Article IV 
this progress of countries which have been 
hitherto regarded as agricultural in char- 
acter, will have a notable effect upon the 
manufacturing populations of Europe. 
and it is quite within the bounds of possi- 
bility that the chemical and metallurgical 
industries in the vear 2001 will be found 
most highlv developed in those countries 
which to-day stand last in the classifica- 
tion adopted in these articles. 

AUSTRIA. 

The electrochemical and electrometal- 
lurgical industries of Austria are few in 
number, and no very marked success has 
vet been obtained with these new methods 
and processes of manufacture. 

At Hallein., the Kellner-Partington 
Paper Pulp Company has a cellulose and 
wood pulp factorv where twenty tons of 
bleached pulp is produced per day. Power 
for driving this factory is derived from the 
Salzbach, and electrolvzed salt solutions 
are used for bleaching the pulp in place 
of bleaching powder. The Kellner elec- 
trolvtic cell is used at this factorv, but 
though I have more than once applied for 
details of the installation, T am still un- 
able to give any figures showing the size 
or efficiency of the electrolytic plant at 


this place. The power developed from the. 


Salzbach, at Hallein, is said to amount 
to 2,500 horse-power, but the greater por- 
tion of this will no doubt be utilized for 
driving the pulping machinery. 

At Golling, near Hallein, a further 
4,500 horse-power is stated to have been 
developed from the Salzbach, and here 
the “Consortiuin fiir Electrochemische 
Industrien,” a Vienna company, has been 
working electrolvtic processes for the pro- 
duction of alkalies, chlorates and bleach 
since 1896, with, I believe, indifferent 


success. The processes worked are patent- ` 


ed by Dr. C. Kellner, of Vienna, but 
again no details are available for publica- 
tion; and attempts by myself to obtain 
direct information as to the progress made 
—from Dr. Kellner and others—have 


never been successful. In 1898 the com- — 


pany was reorganized and the capital in- 
creased to $1,480,000, but since that date 
no information has been published con- 
cerning this company or its factory at 
Golling. The obvious inference from this 
lack of information is that the works have 
been unsuccessful. 

At Jaice, in Bosnia, the “Bosnische 
Elektricitats Aktien Gesellschaft” has 
developed 9,200 horse-power from the 
River Pliva, and the manufacture of cal- 
cium carbide and alkalies has been carried 
on at this spot since early in 1900. The 
fall in calcium carbide values has, of 
course, seriously affected the prospects of 
this fine power installation,and although a 
plant of 8.000 horse-power had been erect- 
ed for carbide production, at the present 
moment it is doubtful if any of the fur- 
naces are at work. The alkali works were 
planned for the utilization of 1,200 horse- 
power, and the Kellner process is under- 
stood to have been in use; but, as in the 
case of the works at Golling, no reliable 
information can be obtained concerning 
the progress of the undertaking. 

At Lend-Gastein a fall of sixty-three 
metres (206 feet) on the River Achen has 
heen developed for power generation by 
the Neuhausen Aluminium Company, and 
generating plant equal to 5,000 horse- 
power has been installed. The original 
plan was to apply this power to aluminum 
production, but since calcium carbide is 
being manufactured at_Rheinfelden by the 
same company in place of aluminum, it is 
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doubtful whether the demand for the new 
metal yet justifies the commencement of 
manufacture at Lend-Gastein. This new 
plant raises the power available for the 
requirements of the Neuhausen company 
to 14,000 horse-power, and if all this were 
applied to aluminum production, the out- 
put of this company would exceed that of 
the Pittsburgh company. Should the 
price of calcium carbide rise, the plant at 
Lend-Gastein will probably be devoted to 
its manufacture. 

At Meran, in the Austrian Tyrol, the 
“Acetylen Gas Gesellschaft,” of Vienna, 
has erected a carbide works, and has 2,400 
horse-power available for its manufacture. 
Although the clectrical horse-power year 
at this place only costs $10, the Meran fac- 
tory has been seriously affected by the fall 
in carbide values, and, according to the 
latest information, portion of the power 
available is now being devoted to the 

manufacture of ferrochrome and similar 
allovs. 

At Aussig, the “Oest-Verein für 
Chemische Production” 1s working a 
“Bell” or gravity process for the manu- 
facture of alkalies and bleach with suc- 
cess, and recently it was stated by Haus- 
german that with 600 horse-power an 
output of eight tons per day had been 
obtained. 

Small copper refinery works are oper- 
ating at Brixlegg and at Wittkowitz, in 
Silesia, while at Prague there is a small 
carborundum factory operating the Ache- 
son process. The Hoepfner electrolytic 
process for zine extraction was at one 
time worked by the “Oest. Soda Fabrik,” 
at Hruschau, but I believe success did not 
attend this installation, and that the trials 
of the process have been suspended. 

Carbide works have also been built in 
Austria, at Matrei, Lobkowitz, Sebenico 
and Paternion, but no details of these 
are available for publication, and the prob- 
ability is that all of them are temporarily 
shut down, as a result of the depression in 
the carbide industry. 

ITALY. 

The manufacture of calcium carbide is 
the only electrometallurgical industry 
which has developed to any extent in Italy. 
Carbide factories have been built and 
operated at Tarni, Foligno, St. Martino, 
Milan, St. Marcel, Salisano, Lugano and 
Rome, but it is doubtful whether all of 
these have been producing carbide since 
the collapse in the industry. 

The largest of these Italian carbide 
works is that of the “Societa Italiana 
Carburo di Calcio,” at Collestatle, near 
Terni, where 9,000 horse-power is reported 
to be available for the manufacture. A 
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head of 143 metres (469 feet) has been 
obtained at this spot by extensive hydraul- 
ic engineering works. The water is taken 
from the River Velino, and six 1,500- 
horse-power turbines, direct-coupled to 
monophase dynamos of equivalent size, 
are in use. Heroult type of carbide fur- 
naces is employed. 

A second large carbide works for the 
same company is being erected at Pap- 
igno, near Terni, where 18,000 horse- 
power, also drawn from the River Velino, 
is to be developed for industrial use. 
At St. Marcel the “Societa Piedmontese 
Carburo di Calcio” has 3,000 horse-power 
available for carbide production; while 
at Milan 1,000 kilowatts from the Pad- 
erna generating station has been utilized 
for the same manufacture. As proof of 
the difficulties caused by the economic 
crisis in the industry it may be noted that 
the “Societa Forni Elettrici,” of Rome, 
can not pav anv dividend for the past 
vear’s operations. 

Electrometallurgists in Ttaly have, in 
fact, built carbide works far in excess of 
the present European demand, and it will 
be some vears before the Italian industry 
is established on a firm financial basis. 

Several companies have been promoted 
in Italy for the production of alkalies 
and chlorine compounds by electrolytic 
processes, but, so far as I am aware, none 
of the factories planned is yet in opera- 
tion. 

The “Societa Italiana Elettrochimica 
Volta” is building a factory at Bussi, 
where 2,800 horse-power has been devel- 
oped; and a second company, promoted 
by German, Swiss and Italian capitalists, 
is erecting a works near Bellinzona, where 
18,000 horse-power is reported to be avail- 
able for industrial use. A French process 
is to be used in the latter works. A third 
company, the “Societe Italienne d’Elec- 
trochemie,” was also floated by some elec- 
trical firms in Turin, in 1899, with a capi- 
tal of $800,000, but no information con- 
cerning the locality of its operations or 
the process to be used has yet come under 
my observation. 

At Turgi the “Gesellschaft fiir Elektro- 
chemische Industrie” is reported to be 
using 600 horse-power in the manufacture 
of chlorates by electrolysis, but no details 
of the process emploved are available for 
publication. | 

One of the most interesting Italian de- 
velopments in electrometallurgy is the pro- 
posal to use the electric furnace for smelt- 
ing iron ores, and for the direct production 
of steel in one operation. The process pat- 
ented by Captain Stassano was tried near 
Rome, upon a small industrial scale, in 
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1899-1900, and the results obtained in the 
preliminary trials are said to have justi- 
fied the erection of a large plant at Darfo, 
in northern Italy, where 1,500 horse-power 
is available. An output of 4,000 tons 
steel per annum is expected. If the steel 
produced in this way can compete in price 
and quality with that manufactured by 
the older methods, the Stassano process is 
likely to extend rapidly in Italy. 

At Rome and Milan hydrogen and 
oxygen gases are produced upon an indus- 
trial scale by electrolysis of dilute solu- 
tions of caustic alkali. The gases ob- 
tained in this way are compressed and 
sold in steel cylinders of the usual type. 
They find employment in many of the 
minor industries, and the cost of produc- 
tion is considerably less than by any of the 
methods previously used for manufactur- 
ing these gases on a commercial basis. 

NORWAY AND SWEDEN. 

The most successful electrochemical in- 
dustry vet developed in Norway and 
Sweden is that of the manufacture of 
chlorates. 

The “Superfosfat Fabriks Aktiebolag,” 
of Stockholm, started the industrv at 
Manshoe in 1894 with 1,700 horse-power, 
and 4,500 horse-power is now available 
for the manufacture at this place. The 
Carlsen cell and process are used at Mans- 
boe, but the principle is the same in all 
electrolytic processes for chlorate produc- 
tion. 

A second chlorate factory has recently 
been started at Alby, where 12,000 horse- 
power can be developed from the Ljungan 
waterfall, but no details of the process in 
use have come into my hands. 

At the famous Sarpsfos Fall, in Nor- 
way, two companies have taken in hand 
the development of the water power, and 
already generating machinery equal to 
10,000 horse-power has been installed. 
The Kellner-Partington Paper Pulp Com- 
pany has erected a wood-pulp factory and 
a carbide factorv on its side of the Fall, 
and the whole of the power requirements 
of these two factories are supplied from 
the generating plant at the foot of the 
Fall. The Schuckert Company, of Nur- 
emberg, has been responsible for the power 
developments on the other side of the 
Fall, and generating plant and machinery 
equivalent to 3,000 horse-power for car- 
bide production are now in use. 

The two subcompanies owning the caT- 
hide factories at this spot are named the 
“Akticselkabet Hafslund” and the “Ak- 
tieselskabet Karbid-Industrie.” In 1900 
the latter company produced 1,500 tons 
carhide. 

The Kellner-Partington company uses 
some portion of the power available at 
Sarpsfos for production of bleaching solu- 
tions bv electrolysis, these solutions being 
used in the manufacture of the finer quali- 
ties of wood pulp. 
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At Trollhatten, in Sweden, another 
large water power is being developed by 
the “Trollhatten Elektriska Kraft Ak- 
tiebolag” for industrial use, and it is pro- 
posed to erect electric smelting furnaces 
on the Laval principle at this spot. Up 
to the present only calcium carbide has 
been manufactured, and in 1900 an out- 
put of 1,500 tons is reported to have been 
attained. 

Experiments in the reduction of iron 
ores and the direct production of steel are, 
however, proceeding, and in time Troll- 
hatten may become an important centre 
of electrometallurgical industry. 

Other carbide factories exist at Orebro 
(3,000 horse-power), Meraker (1,500 
horse-power), Kinservik (3,000 horse- 
power) and at Brottfors, but it is doubtful 
if any one of these has been working con- 
tinuously during the last twelve months. 

At Stjernfors a wood-pulp factory is 
reported to have operated a modified form 
of the Hermite cell for hypochlorite pro- 
duction since 1894, the solutions being 
used for bleaching the cellulose produced. 
The installation is a sinall one, and only 
te eae horse-power is said to be util- 
ized. 

The development of power on a very 
large scale is now procceding at the Askim 
Falls, on the River Glommen, fifty miles 
from Christiania, where 45,000 horse- 
power is available. Portion of the power 
developed is to be transmitted to Chris- 
tiania, but the remainder is to be utilized 
in electrochemical and electrometallurgical 
industries near the Falls. The Schuckert 
Company is cooperating with the Glom- 
men Saw Mills Company in this develop- 
ment, and the first unit of plant is ex- 
pected to be operating in 1902. 


RUSSIA. 


Copper refining is carried on in Russia 
by the electrolytic method at Bogoslousk, 
in the Ural Mountains; at Kedabeg, in the 
Caucasus Mountains, and at Moscow. 
The two first mentioned refineries are un- 
der the control of Siemens & Halske, of 
Berlin, and are worked in conjunction 
with copper ore mining and smelting 
works. The third refinery is owned by 
Nikolajeff, and is operated by steam 
power. It produced only 350 tons re- 
fined copper in 1900. 

The electrolytic alkali industry is rep- 
resented in Russia by three factories, all 
situated in the southeastern oil-bearing 
districts, where large quantities of caus- 
tic alkali are used in the oil-refining 
works. These three alkali factories all 
use steam power. 

At Zombkowici the “Akcyjne Fowarzy- 
stons Elektrycznon” has a plant of 1,200 
horse-power capacity at work, using the 
Bitterfeld process, and in 1900 3,800 tons 
of caustic alkali and bleach were produced. 

At Donetz Lubimoff-Solvay & Com- 
pany, which control the Solvay ammonia- 
soda manufacture in Russia, are erecting 
a 1,500-horse-power plant for operation 
of the Solvay mercury cell, an improved 
form of the Castner cell. This cell has 
been working for some months at 
Jemeppe, in Belgium, and is said to give 
highly satisfactory results. At Slaviansk 
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the “Elektron” company’s process is 
utilized, the works at this place having 
been built by a subcompany, promoted by 
the Griesheim firm, in 1899. The capi- 
tal of this subcompany is reported to be 
$1,485,000, and a plant of 1,000 horse- 
power capacity was originally built. 

Carbide manufacture is carried on only 
at one place, this position of the industry 
being due to lack of water power in the 
western and southern portions of the 
Russian Empire. 

The carbide factory 1s situated at the 
Hamekoski Falls, near St. Petersburg, 
and 2,000 horse-power is reported to be 
available. The financial results obtained 
in other European countries in this manu- 
facture have been so bad, and the indus- 
try is so over-capitalzed that Russian 
financiers may congratulate themselves 
there has been little inducement to develop 
this industry in their own country. 

SPAIN. 


The manufacture of carbide and of 
caustic alkali are the only industries 
actually carried on in Spain at the present 
moment by electric power. The carbide 
factory is owned by the “Societa Espanola 
Carburos Metalicos,” and is situated at 
Berga, where 4,000 horse-power is report- 
ed to be available for the manufacture. At 
Flix, on the River Ebro, 3,000 horse 
power has been developed by the “Sociedad 
Klectroquimica de Flix,” a subeompany 
promoted bv the Gresheim firm, and 
alkalies and chlorine products are now 
being produced there by the “Elektron” 
process. 

It is not known what proportion of the 
total power available is actually employed 
at present in these manufactures. 

SWITZERLAND. 


The manufacture of chlorate by the 
electrolytic method is the oldest Swiss 
electrochemical industry. The pioneer 
factory in this industry was established 
by Messrs. Gall & Montlaur, of Paris, at 
Villers-sur Hermes, in the year 1889, and 
the results being satisfactory the plant 
was transferred to Valorbes in 1891. The 
Valorbes factory is still in operation, the 
“Societe d'Electrochimie,” of Paris, own- 
ing this works, and those at St. Michel, 
erected three years later. (See Article 
LIII.) At Valorbes 3,000 horse-power is 
available for the manufacture, and the 
capital outlay for development has only 
amounted to $52,000, or $17.30 per horse- 
power obtained at the turbine shaft. 

The aluminum industry in Switzerland 
also dates from 1889, in which year the 
factory at Neuhausen was working the 
Heroult process on an industrial scale. 
Full details of the growth of this induatry 
at Neuhausen are given in Article IV. 

The manufacture of carbide has been 
carried on at several places in Switzer- 
land, among which Neuhausen, Vernayaz, 
Lauterbach, Vernier, Wynau, Hagnek, 
Thusis, Gampel, and Berne may be named. 

The slump in this industry, due to the 
fall of prices in 1900, has caused the 
majority of these factories to suspend 
operations, and in some instances, as at 
Wynau, liquidation of the company has 
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resulted. At the moment, therefore, there 
are many thousands of horse-power in 
Switzerland awaiting profitable employ- 
ment, aud the inventor of any new elec- 
trometallurgical process which promised 
to be successful should have no difliculty 
in obtaining practical trial of his inven- 
tion in the land of ice and snow. 

Alkahes and chlorine products are pro- 
duced at only two works in Switzerland 
by the electrolytic method. At Chevrea, 
near Geneva, the “Societe Anonyme Suisse 
de VIndustrie Electrochimique Volta” 
operates the Outhenin-Chalandre process 
with 1,000 horse-power. This process is 
a diaphragm process, and in 1900 2,000 
tons of alkali and bleach were produced 
by it at the Chevres works. 

The second works is at Monthey-en- 
Valais, where the “Societe des Usines de 
Produits Chimiques” operates the “Alek- 
tron” process with 1,500 horse-power. In 
1900 3,500 tons of the two products were 
produced at this works, which is the only 
one using the “Elektron” process not un- 
der the control of the parent firm. 

At Orbe, a tannery, produeing 300 
skins per week, is said to be operating the 
Groth process, but reliable information 
upon this industry is lacking. 

CONCLUSION. 

The review of the present position of 
the electrochemical and electrometallurgi- 
cal industries in Europe and America, 
given in this and the preceding four 
articles, shows a remarkable record of 
progress for the ten years, 1891-1901. 

As pointed out in the ELecrricat Re- 
ViEW's leading article of September 28, 
1901, these new industries may at no 
very distant date represent a greater 
aggregate of electrical horse-power than 
all the lighting and traction stations now 


` in existence. 


An estimate of the power utilized in 
1900 gave an aggregate of 215,000 horse- 


power,* and this total will undoubtedly . 


grow with each succeeding year. Specu- 
lation, over-capitalization and over-pro- 
duction in particular industries must, 
however, be guarded against. The finan- 


cial collapse in the calcium carbide indus- 


try, due to the company-promoting 
“boom” of 1898 and 1899, was foreseen by 
many, and in most cases those who have 
lost money in carbide or acetylene com- 
panies have only themselves to blame. To 
cover Europe with works for manufacture 
of a compound for which there were only 
a limited demand and sale was the most 
certain way to court disaster. 

The law of local supply and demand, in 
spite of the improved facilities for the 
transit of raw materials and finished 
goods, is still the chief factor in deter- 
mining the success of any industrial ven- 
ture. 

Electrochemical and electrometallurgi- 
cal works are no exception to this general 
rule, and they will be most successful 
financially when careful attention has 
been given to local conditions, and when 
the chief market for the products made is 
to be found in the immediate vicinity of 
the works and power installation. 


*See the (London) Electrician, January 1‘, 1901. 
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The Lighting System of the Chicago 
Edison Company. 


A Study of the Plant and Methods of One of the Largest Electric Lighting Supply Companies in the World. 


HICAGO is built on a level plain 
C lying to the west and south of 
Lake Michigan, and its corporate 
limits include an extension of twenty-six 
miles from north to south and more than 
ten miles at the widest point of the ir- 
regular parallelogram which forms the 
citys plot. In this area is included 
over 200 square miles of territory, in 


centre and the most closely built up dis- 
trict. Here, in about a square mile of ter- 
ritory, is situated a considerable prepon- 
derance of the electric lighting load. 

The Chicago Edison Company and its 
affliated corporation, the Commonwealth 
Electric Company, between them supply 
light and power to the entire district in- 
cluded within the city limits of Chicago, 


growth of the consolidation of numerous 
suburban towns formerly surrounding the 
old city of Chicago within the municipal 
limits of the city, resulting eventually 
in a somewhat similar consolidation of 
the various electric lighting interests of 
the absorbed territory and bringing under 
one management a considerable number 


of plants of different character, presented 
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which there are several subordinate con- 
densations of population, while the total 
population of the urban district is esti- 
mated to be at present somewhat in ex- 
cess of 2,000,000. The city is divided 
into three parts by the two branches of 
the Chicago River, the district included 
immediately south of the main river and 
east of the southern branch—between that 
and Lake Michigan—being the business 


the operations of the Edison company 
proper being confined to a district includ- 
ing the business centre and thickly built 
portion of the city, as is indicated by the 
accompanying-map. Within this district 
electric current for lighting and power 
purposes is supplied from underground 
mains as direct current. Outside of this 
district the supply is at present alternat- 
ing current at sixty cycles. The out- 


an attractive but nevertheless difficult 
problem in the joint operation of these 
systems. It was decided, on account of 
local conditions which will be described 
more fully below, that direct current 
should be used throughout the central 
district where it had originally been in- 
stalled in the early plant of the Chicago 
Edison Company ; and for the time being, 
at least, alternating current would be used 
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in the outlying districts of the city with - 
plants properly connected and adapted to 
operate polyphase motors where a demand 
for power was exhibited. At the same 
time it came to be realized that the ex- 
tent and continual growth of the current 
supply from the direct-current mains 
would necessitate another system of gen- 
eration and distribution than that origi- 
nally installed. It was decided, therefore, 
to adopt a system of generation using poly- 
phase current, either generated directly 
at 9,000 volts or at other pressures and 
stepped up to this voltage, and that twen- 
ty-five cycles should be the standard fre- 
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crated in the large station at Harrison 
street. For the present this installation 
may be regarded as the central generating 
plant of the company, but there are in ad- 
dition several others in the outlying dis- 
tricts, as will be described in detail below. 
THE HARRISON STREET STATION. 

The Harrison street station is situated 
on the west side of the south branch of 
the Chicago River, at the intersection of 
Harrison street, and consists of a brick 
building admirably situated with respect 
to coal delivery either by boat from the 
river or by rail from adjacent tracks. 

The boilers are twenty-four in number, 
of the Heine wa- 
ter-tube type, sev- 
en of them being 
rated at 500 horse- 
power and the re- 
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directly to the automatic stokers by means 
of chutes. At the landward end of the 
station a conveyor, made by the Robins 
Conveying Belt Company, receives coal 
from freight cars and delivers it to the 
bucket conveyor which carries it to the 
storage bins. This belt conveyor is mount- 
ed on rails and is long enough to take 
care of three cars at once. The conveyor 
is operated by an electric motor of fifteen 
horse-power. 

The hot gases from the boilers are taken 
in steel breechings to four enormous steel 
smokestacks, each being twelve feet in 
diameter and 180 feet high. The engine 
room is of generous dimensions and is 
notable on account of the great height of 
its ceiling. The room is spanned by an 
electric traveling crane and at its eastern 
end is mounted the switchboard on two 
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quency of the generating and power dis- 
tributing supply system. A grcat station 
was built on the south branch of the Chi- 
cago River, situated about 3,000 feet from 
the approximate centre of distribution in 
the business part of the city, and in this 
was installed more than 20,000 horse- 
power in engine-driven generators. At a 
point near the centre of distribution a 
large storage batterv was installed, and at 
numerous points connected with the di- 
rect-current distribution network substa- 
tions were erected for the reception and 
conversion of the alternating current gen- 


maining seventeen at 570 horse-power 
each. These boilers are equipped with 
chain grates of the automatic stoking 
pattern made by the Babcock & Wilcox 
Company, the fucl used being Illinois 
screenings. Overhead, above the boilers, 
is situated a series of steel coal pockets 
having a capacity of 3,000 tons of this 
fuel, or enough for about ten days’ opera- 
tion of the station under normal condi- 
tion. The coal is received either by boat 
at one end of the station or by rail at the 
other, and is taken by conveyors to these 
overhead storage bins, whence it is fed 
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gallerics on different levels, as may clearly 
be seen in the illustrations. In this en- 
gine room-the generating units are ar- 
ranged in two rows, the western end being 
occupied by two gigantic units which are 
described somewhat at length below. The 
generating equipment consists of the fol- 
lowing apparatus: 

Two double-current and two direct-cur- 
rent units, each consisting of two 200- 
kilowatt generators, coupled to the two 
ends of a Southwark Foundry and Ma- 
chine Company’s triple-expansion, vertical 
marine-type engine, running at 150 revo- 
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lutions per minute. These double-current 


machines are wound to give 150 volts on 
the direct-current side and three-phase 


alternating current at the corresponding 


voltage on the other side. In addition to 
these units there are six 1,200-horse-power 
sets, generating direct current and employ- 
ing Southwark engines, these being 
mounted in the same way as those already 
described. One of these sets, it is inter- 
esting to note, was that exhibited at the 
World’s Fair, and then regarded as a 
monster among electrical generators. 
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At the end of the room is one double- 
current generator of 2,500 kilowatts 
capacity, normal rating, and 3,200 kilo- 
watts, three-hour overload rating, mount- 
ed on the middle of the crank-shaft of an 
Allis vertical cross-compound engine of a 
maximum output of 5,000 horse-power. 
This gigantic machine gives 300 volts on 
the direct-current side and 6-phase, 25- 
cycle current on the alternating-current 
side when running at 75 revolutions per 
minute. It possesses a number of inter- 
esting features on account of its great 
magnitude. The collector rings for tak- 
ing off the alternating current are ‘90. 
inches in diameter and each carries 48 
brushes. The armature is 21 feet 8 inches 
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in diameter and the commutator is 15 
feet in diameter and has 960 bars. The 
machine has 40 poles, and in all 560 
brushes bear on the commutator. A 75- 
ton flywheel is mounted on the armature 
shaft to steady the rotation of the ma- 
chine. ‘The engine has cylinders 38 and 
84 inches in diameter by 60-inch stroke, 
and is rated at 3,500 horse- -power, with a 
maximum output of 5,000 horse-power. 
Alongside of this unit another of some- 
what larger size is being erected, the new 
-machine being a 3,500-kilowatt alternator 
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generating directly three-phase current at 
9,000 volts with a frequency of 25 cycles. 

The main switchboard is remarkable for 
its large proportions and solid construc- 
tion. It is excellently shown in the actom- 
panying illustration. The outgoing di- 
rect-current trunk line to the large stor- 
age battery station aggregates 66,000,000 
cir. mils. On the controlling panel for 
the new 2,500-kilowatt double-current gen- 
erator is mounted an ampere-meter read- 
ing direct to 12,000 ‘amperes. The out- 
going high-tension feeders are handled by 


oil compartment switches made by the 


General Incandescent Are Light Com- 
pany. ‘These switches are used in eon; 
siderable number in the substations also, 
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and are of the solenoid-operated type, the 
plungers of the switches working under 
oil in brick chambers. 

In the- aisle in the middle of the 
station are located banks of transform- 
ers which step up the current from 
the alternating side of the 200-kilo- 
watt double-current machines for trans- 
mission to outlying substations. As a 
further source of alternating-current sup- 
ply for this purpose there is installed a 
250-kilowatt rotary converter which is 
operated reversed—that is, fed from the 


CHICAGO EDISON COMPANY. 


direct-current side and operated in parallel 
with the double-current machines. By the 
use of this remarkably flexible system of 
dowble-current generators, rotary con- 
verter and direct generation both of di- 
rect current and polyphase current, an 
economical load for the engines can be 
secured at any time. The Harrison street 
station is operating practically at the limit 
of its present generating capacity, the 
peak load being as much as 17,800 kilo- 
watts, and. when the engines and gen- 
erators now being installed are completed, 


the station. will have reached its ultimate 


capacity of 27,000 kilowatts: 
. OTHER, GENERATING STATIONS. 
' The direct-current service.is limited to 
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BOILER ROOM OF THE HARRISON STREET STATION. 


the district shown on the map as the “cen- 
tral district,” bounded on the north by 
North avenue, on the west by Ashland 
avenue, on the south by Thirty-ninth 
street, and on the east by Lake Michigan. 
Outside of this district, in three sections 
of the city, called for purposes of con- 
venience the northern, western and south- 
ern districts, distribution is by means of 
alternating current at sixty cycles, oper- 
ating upon a four-wire, three-phase sys- 
tem having a maximum of 2,400 volts be- 
tween the neutral point and any one of the 
outside terminals at the generator. The 
choice of this method of distribution was 
determined by the consolidation with the 
system of a number of single-phase sta- 
tions which have been operating in the 
outlying districts of Chicago, and it was 
decided to adopt a method of operation 
which would permit utilization of the 
existing circuits owned by these concerns, 
while at the same time giving the benefit 
of polyphase distribution wherever motors 
were encountered in these regions. As 
unbalancing is a less serious difficulty on 
a three-phase star-connected plant than 
‘elsewhere, the system was chosen and the 
voltage at generators made such that they 
would operate from 2,000 to 2,400 volts. 
This gave ample allowance for drop in 
supply lines and permitted the use of 
standard transformers having 2,080-volt 
primaries. In order to supply this region 
there are three principal stations, one in 
each of its three divisions, some of which 
present very interesting features. 

The northern district station, known as 
the Lake View station, is connected with 
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sent and received upon motor-generator 
sets which are practically frequency and 
voltage transformers. These machines 
receive on their motor side the 9,000-volt, 
three-phase current at twenty-five cycles 
and turn out on their dynamo side three- 
phase current at sixty cycles with a maxi- 
mum of 4,150 volts between phases and 
2,400 volts between the neutral or fourth 
wire and any outside terminal. It is the 
company’s intention ultimately to shut 
down entirely the steam generating plant 
in this station and to operate it as a sub- 
station of the general character already 
described. At a point known as Edge- 
water, a suburb lying four miles north of 
the northern station, there was formerly 
a` three-wire direct-current distribution. 
This has been changed over by the installa- 
tion of large transformers having three- 
wire secondaries, these being fed by means 
of a 5,000-volt, sixty-cycle line from the 
northern district station. Great. satis- 
faction has followed the adoption of this 
method of supply for this district. 


THE HARRISON STREET STATION OF THE CHICAGO EDISON COMPANY. 
the Harrison street plant by means of a 
transmission line over which 9,000-volt, 
twenty-five-cycle, three-phase current is 


In the western district a substation is 
situated on West Madison street, the lat- 
ter being connected by a transmission line 
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CoaL POCKETS IN THE HARRISON STREET STATION. 


to the main station at Harrison street and 
containing motor-generator sets similar 
to those described above. The distribution 
from this station and substation is also 
on the four-wire three-phase basis. 

The southern district has a fine gen- 
erating station situated in Fifty-sixth 
street and supplying an area comprising 
about sixty-five square miles. This sta- 
tion supplants no less than six generating 
stations which were formerly operated 
by as many different companies. In the 
southern district also the four-wire three- 
phase distribution method is used, while 
the substation method of subordinate dis- 
tribution is carried out in this district to 
a very great extent. At these substations 
there is no machinery other than the 
switchboard and transfer and balancing 
switches, potential regulators and other 
governing and measuring apparatus. For 
a more complete account of these substa- 
tions and their methods of operation the 
reader is referred to a paper read before 
the American Institute of Electrica] Engi- 
neers, November 22, 1901, by Mr. Louis 
A. Ferguson, the company’s general 
superintendent. The various installations 
in the district outside of the central dis- 
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trict are operated by the Commonwealth 
Electric Company. 
DIRECT-CURRENT SUPPLY SUBSTATIONS. 


There are located in the central dis- 
trict, where the supply to customers’ 
premises is by direct current, at present 
nine substations, one of which contains 
the largest storage battery installation in 
the world. The general type of the other 
substations may well be understood from 
a description of the Dearborn street sub- 
station, which is located in the very heart 
of the business district of Chicago, in the 
basement of an office building. 

The apparatus at this substation con- 
sists of three 500-kiiowatt rotaries of an 
eight-pole type, receiving six-phase cur- 
rent and feeding difect current into the 
outsides of the three-wire low-tension di- 
rect-current network. Here also are in- 
stalled nine transformers receiving 9,000- 
volt current from the Harrison street gen- 
crating station and transforming it in 
voltage, and at the same time in phase re- 
lation to six-phase, with the necessary 
regulators in the secondary circuit. The 
transformers are connected in delta on the 
primary side and each bank of three is 
controlled by a switchboard of unusually 
ingenious and simple construction. This 
board is of what may best be called a 
“compartment type” and is built through- 
out of slate and metal. The bus-bars con- 
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sist of copper cables whose centres are 
seven inches apart, each being isolated 
from the others by slate separating bar- 
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riers. The three poles of these switches 
are all in separate cast-iron. boxes, one 
high-tension oil-break switch of the pat- 
tern used on the Harrison. street switch- 
board being installed on each of .the two 
incoming transmission lines. The switch- 
board for distributing the direct-current 
supply is of a very compact type, as is 
shown in one of the illustratiohs, the in- 
struments being of the Weston edgewise 


type and switches of a laminated construc- 


tion which are standard for the Chicago 
Edison Company. The shunts for the 
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various meters consist simply of given 
lengths of the cables, no built-up shunts 
being used. On account of the considera- 
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with the measuring instruments, thus 
compensating for any irregularities that 
might 


arise from temperature changes. 
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ble temperature coefficient of copper, the 
shunt circuits are led through coils closely 
wound around part of the cable, and so 
arranged that any heating of the latter 
also heats these coils which are in series 
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Copper fuses of the Ferguson type are 
used on this switchboard. All the ap- 
paratus in this substation is installed in 
a basement in which there is only nine feet 
head-room and the installation is one of 
the most compact in existence, considering 
its size: It is proposed to install in future 
three additional units, thus making the 
total capacity of the substation 3,000 kilo- 
watts. Forced ventilation is used, the 
transformers being of the air-cooled type 
with forced fan draft. 

Other substations, in localities where 
property can more conveniently be had, 
are located in buildings constructed 
specially for the purpose and consisting in 
general of two stories and a basement. In 
the latter, in some cases, it is proposed to 
install storage batteries. The main or 
ground floor is given over to the rotaries, 
transformers, regulating instruments and 
switchboard, while the upper floor forms 
sleeping quarters for the men in charge. 
These buildings*have been designed very 
carefully to meet the object of their con- 
struction and are built of brick upon ex- 
cellent architectural lines. 


THE ADAMS STREET STATION. 

The original generating plant of the 
Chicago Edison Company was situated in 
a large building in Adams street, opposite 
the post office and nearly at the centre of 
the business district of the city. The gen- 
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erating apparatus formerly operated in 
this station has been removed, and in it 
has been installed one of the largest stor- 


age battery plants in existence. 
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the vitiated air of the rooms. The first in- 
stallation of battery consisted of 166 cells, 
of which sixty are end-cells, cighty-three 
cells being mounted on cach side of the 
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ity of 11,000 amperes for one and one-quar- 
ter hours. The end- cell switches are well 
shown in one of the illustrations, as is 
also a panel of the storage | battery switch- 
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PART OF THE ADAMS STREET BATTERY STATION OF THE CHICAGO EDISON COMPANY. 


Some difficult problems were encoun- 
tered in providing from drainage, for sup- 
ports for the great weight of batteries in- 
stalled, and the ventilation of the battery 
room. Most elaborate provisions were 
made in all these directions, with the re- 
sult that although the immense batteries 
are installed in the basement of the build- 
ing the ventilation is so thorough that no 
gases are noticeable in any part of the 
building, the upper floors of which are 
used for the company’s general offices and 
draughting rooms, ete. The floor of the 
battery room is built of vitrified tiles laid 
in a mixture of asphalt and coal tar; the 
abutments of the supporting iron columns 


are enclosed in the lead, the columns be- 


ing further protected by wire lath. over 
which a layer of cement plaster is placed, 
this being covered with acid-proof paint. 
The walls and ceilings are also treated 
with the same plaster. The ventilation 
system consists of inlet and outlet ducts 
for blowing in fresh air and exhausting 
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three-wire system. This installation has a 
capacity of 22.400 ampere-hours at eight- 
hour rate,and a maximum discharge capac- 


board. Current is received over a feeder 
line having the enormous aggregate ca- 
pacity of 66,000,000 cireular mils from 
the Harrison street generating station to 
this important battery installation. Since 
the installation of the original sct of cells, 
two similar installations have been put in, 
there being now three groups of batteries 
such as deseribed above in the Adams 
street station. The cells are of the 
chloride type, each containing eighty-seven 
plates, fifteen and one-half by thirty-two 
inches. Each cell complete weighs 6,200 
nounds, the weight of each of the three 
groups of batteries being a little in excess 
of 1,000,000 pounds. zach cell is 
mounted on ten double petticoat insulators 
resting on tiles laid on the acid-proof 
floor. 

The method of charge is verv interest- 
ing, this being accomplished without 
boosters. The field regulation of the 
dynamos at Harrison street is governed 
by rheostats controlled by small motors 
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worked from the switchboard of the 
Adams street station. 
THE DISTRIBUTING SYSTEM. 
The conditions obtaining in the busi- 
ness centre of Chicago are peculiar to that 
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company over its entire distribution sys- 
tem is that known as the Wright maxi- 
mum demand system. Each customer is 
supplied through a demand discount meter 
and is charged a base rate for light of one 
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city. As noted in an introductory para- 
graph of this paper, there is a very great 
condensation of demand of electricity sup- 
ply in the small district south of the main 
branch of the Chicago River, and in this 
the power load is relatively very large. For 
the general system a statement dated Sep- 
tember, 1901, shows that the total hight 
and power load connected is equivalent fo 
about 1,100,000 sixteen-candle-power 
lamps. Of this total 69.2 per cent was 
for lighting, 30.8 per cent was for power, 
and no less than 12.5 per cent of the total 
output of the companies was used for ele- 
vator service alone. The business district 
of Chicago, as every one knows, is a place 
of high buildings, and it is probable that 
in the small section of the city’s business 
centre there is a larger total of elevator 
service per unit of area than almost any- 
where else in the world. 

In the underground district, which 
covers several square miles, there are a 
number of types of conduit in use, laid 
between brick manholes. In addition to 
these conduits there is a large quantity 
of Edison tube used for mains. The latter 
is still being installed for this purpose in 
considerable quantities in Chicago on ac- 


count of the great facility with which taps- 


and branch connections from it may be 
made. None of it is used for feeders. 
Perhaps a better idea of the distributing 
system in general can be had from the ac- 
companying map than from any descrip- 
tion. 

The system of charge adopted by the 


cent per sixteen-candle-power lamp-hour 
for the maximum amount used at any one 
time during the month, for one and one- 
half hours per day during the winter 
months, and one-half hour per day dur- 
ing the summer months. The balance of 


Vol. 40—No. 9 


power work a similar demand system is 
made use of, the rate being based on ten 
cents per kilowatt-hour for the maximum 
demand at any time during the month for 
a certain number of kilowatt-hours per 
month, the balance of the bill being 
charged on a graduated scale down to a 
minimum rate of four cents per kilowatt- 
hour. 

The large motor load also preserves a 
remarkable flatness of the daily load 
curve, as may be seen from the accom- 
panying diagram showing average load 
curves for several years. 

It is noted that no reference has 
been made above to arc lighting. The 
city of Chicago owns and operates a 
municipal street lighting plant, and for 


= this reason the company’s arc lighting is 


confined very largely to commercial light- 
ing, using enclosed arc lamps on the 115- 
volt supply circuits in the city, although 
series arc generators are in operation in 
the outlying plants and substations for 
supplying street lighting to these sections. 
A very considerable business is done by the 
company, however, in time-limit interior 
are lighting, this being sold to consumers 
at a fixed price per month. The circuits 
feeding such installations are arranged to 
pass through a switch enclosed in a case 
which may be opened by a key from the 
atreet. Patrolmen turn on and off the 
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the wattmeter reading is charged for at 
the rate of one-half cent per sixteen-can- 
dle-power lamp-hour. 

In charging for current supplied for 


light at fixed hours for these consumers. 
Another somewhat notable extension of 
electric lighting in Chicago is in the use of 
electric signs, and to further encourage 
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d system is this particular source of demand the com- markably successful business corporation. as isolated plants may be regarded as com- 
ased on ten pany has several standard types of electric Capitalized at $6,000,000, its stock is petitors. The isolated plants are, however, 
> marimun signs which are leased to consumers at a quoted at 160 on the local exchange. On very largely disappearing, some of the 
month for fixed rental, the signs being also operated account of the municipal lighting plant largest consumers in Chicago preferring 
-hours pet i E the supply from the street mains. One of 
bill being these consumers has over 7,000 lamps con- 
i nected in addition to forty elevators and 
r kilowatt- motors. 
` The particular interests attaching to 
reserves 4 this admirable system are its flexible sys- 
sily lead tem of current generation and distribution 
e accom. z and the fact that it makes use of practi- 
aie F | cally every variety of electricity supply to 
| ee i a meet the local demands of different sec- 
mee has TO EH tions of the vast territory embraced by 
g. Th x aaa its operations. Thus, in the down-town 
erates 4 ‘ao business section, light supply is by direct 
and for a) ad current; in the outlying and resident dis- 
hting i , tricts, light supply is by sixty-cycle alter- 
al light. nating current, this being ordinarily sin- 
he 115- gle-phase, but with the capacity for poly- 
Ithongh phase supply wherever it is necessary to 
tion in install motors. Generation is standardized 
ns for on a polyphase basis at twenty-five cycles 
tione and 9,000 volts, and the generating sta- 
by the tions so connected that anything re- 
nterior sembling a total interruption of service 
mers is practically impossible. This source of 
renit trouble is still further guarded against in 
red to the heart of the city by the reserve ca- 
| case pacity of the immense storage battery. On 
n the such occasions as may sometimes arise 
through the bursting of a boiler tube or 
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by means of the time-limit STNKEMEN, 


described above. 
CONCLUSIONS. 


The Chicago Edison Company is a re- 


its business is principally confined to the 
supply of clectric current to private con- 
sumers and in this regard it is without 
competition in Chicago, except in so far 


already proven its great importance and 


value. 
It would not be proper to conclude this 


hasty survey of one of the most compre- 
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hensive and interesting electrical installa- 
tions in the world without some reference 
to Mr. Louis A. Ferguson, the general 
superintendent of the companies, under 
whose high technical skill and executive 
ability this system has been brought 
to its present state of satisfactory opera- 
tion. The administrative side of the busi- 
ness has also been handled with 1emarkable 
competence and ability by Mr. Samuel 
Insull, president of the company, and his 
associates, Mr. F. S. Gorton, secretary and 
treasurer, Mr. W. M. Anthony, comp- 
troller, and Mr. R. C. P. Holmes, pur- 
chasing agent. 
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Brevities 

Electron Theory of Light— Herr W. 
Voigt has made the attempt to formulate 
an electron theory of the changes in the 
= optical properties of ponderable bodies 
produced by mechanical and thermal de- 
formation. An account of his work has 
been published in the Comptes Rendus, 
and digested in Fournier d’Albe’s ab- 
stracts. The electron theory assumes the 
existence within ponderable . bodies of 
corpuscles oscillating about approximately 
fixed positions. But both the quasi-elas- 
tic force which drives the particle back to 
its mean position and the resistance it 
experiences in its vibrations or revolu- 
tions hitherto lack electrodynamic ex- 
planation. The author shows, however, 
that the quasi-elastic forees decrease when 
a liquid undergoes compression, so that 
the stability of the oscillatory electrons 
is lessened. A rise of temperature under 
constant pressure leads, on the other hand, 
to an increase of the quasi-elastic force 
and of the stability. In solids the exact 
reverse is the case. The author explains 
how in gases and liquids compression pro- 
duces a displacement of the spectrum 
lines toward the red, owing to the decrease 
of the quasi-elastic forces, and investi- 
gates in detail the effect produced by add- 
ing the same solute to different solvents. 


Magnetization by Lightning — Some. 


further results of the exposure of basalt 


rods to induction by lightning are coni* 


municated by F. Pockels in an article 
in the Phystkalische Zeitschrift, which 
has been abstracted in the London /lec- 
trician. The rods were mounted near the 
lightning conductor of the Monte Cimone 
Observatory. One rod was mounted in its 
place in September, 1900, and could not 
be removed until June 3, of this vear, 
owing to the configuration of the snow. 
The magnetization indicated a maximum 
current intensity of 5,600 amperes in the 
lightning flash. But as the date of the 
flash is unknown, and much of the mag- 
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netization may have: been lost, this figure 


only represents a lower limit, two further . 


rods, recently influenced -by lightning dis- 
charges of known :date, showing magnet- 
izations indicating a current strength of 
5,000 amperes and 3,600 amperes, re- 
spectively. Since they were attached to 
the two branches of the earthing con- 
ductor, respectively, it may be assumed 
that the total -current strength of the 
flash was 8,600 amperes, or a little more. 
Some other rods exposed to a flash on 
August 15 showed no trace of magnetiza- 


„tion, and the author supposes that there 
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are oscillatory lightning discharges, and 
that this was one of them. It would be 
well if personal observations of the flashes 
could be simultaneously recorded. 


Action of Radium Rays upon Bacteria— 
The therapeutic value of light in certain 
diseases suggests a similar action of Bec- 
querel ravs. Herren E. Aschkinass and 
W. Caspari have discovered such an action. 
An abstract of their work, which was 
originally published in the Annalen der 
Physik, has been published in the London 
Electrician. They emploved the method 
devised by Herr Buchner for demonstrat- 
ing the bactericidal action of light. A 
laver of agar-agar containing germs of 
micrococcus prodigiosus was poured into 
a flat glass dish and allowed to set. The 
dish had black letters painted or stuck on 
its cover, and light was admitted from 
above. After a couple of days the portion 
of the nutritive medium below the letters 
was colored deep red by colonies of the 
micrococcus, while the exposed portions 
were quite clear. On exposing a similar 
culture to a radium preparation contained 
in an aluminum capaule no effect was pro- 
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duced. But an exposure to the rays from 
the bare preparation killed the germs very 
effectively in about three hours. The 
authors made sure that the effect was 
neither due to phosphorescence nor to 
ionized air, nor to bromine vapor. This 
shows that the effective rays are those 
which are more easily absorbed, and the 
physical distinction between the two classes 
of radium rays is thus emphasized by a 
marked physiological difference. 

Pressure Exercised by Light — Herr P. 
Lebedew has succeeded in demonstrating, 
both qualitatively and quantitatively, the 
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pressure exercised by light, which is postu- 
lated by Maxwell’s theory. The results of 
his work have been published in the 4n- 
nalen der Physik and digested in Four- 
nier d’Albe’s abstracts. The obstacles 
hitherto met with were the radiometer 
action, which is thousands of times strong- 
er than the action sought for, and the dis- 
turbing effect of convection. The author 
eliminated the latter by reversing the 
illumination repeatedly, and the former 
by high exhaustion, a large bulb and the 
exclusion of rays capable of heating the 
walls of the bulb. To facilitate a rapid 
equalization of heat in the radiometer 
vanes, he made them of very thin alumı- 
num foil suspended torsionally by a glass 
thread arranged as in the Cardani sus- 
pension. The light used was that of an 
arc lamp, and its incident energy was de- 
termined calorimetrically. The surfaces 
of the radiometer vanes, which were either 
plain or blackened, were tested with re- 
gard to their reflecting powers. The abso- 
lute error of the aggregate measurements 
was twenty per cent. The results agree 
with the theoretical values of Maxwell and 
Bartoli within ten per cent. The pressure 
ix directly proportional to the energy of 
the incident light, and independent of its 
color. 
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Distortionless Telephone Circuits. 


T the summer meeting of the Insti- 
tute of Electrical Engineers, in 
Philadelphia, in the year 1900, 

Dr. Michael [. Pupin, of New York, pre- 
sented a paper on wave transmission 
through complex electrical circuits. In 
this paper was modestly set forth the 
details of one of the 
most important inven- 
tions that has been made 
in the history of the 
telephonic arts, an in- 
vention that 1s remark- 
able in several ways, but 
principally on account 
of the use which was made of mathe- 
matical analysis in arriving at the re 
sults obtained. 

There are few fundamental problems in 
physies which have not already been at- 
tacked and solved. One of these was the 
discovery of the laws governing the vibra- 
tion of a heavy string or cord in a resist- 
ing mediuin—a_ problem in most respects 
exactly analogous to that of the trans- 
mission of electrical waves over a con- 
ductor having inductance, capacity and 
resistance. ~In the monumental analytical 
works of Mr. Oliver Heaviside some 
reference had been made to this problem, 
particularly as it affected electrical cir- 
cuits and transmission over them, but the 
eminent English mathematician had 
stopped short of a reduction to practice of 
his far-sighted analyses and had in terms 
only stated the conditions of the problem 
instead of offering a solution for it. 

Attracted by a desire to discover, if it 
were possible, some means of bettering 
electrical wave transmission over conduct- 
ing circuits, Dr. Pupin went to work 
analytically to determine the laws govern- 
ing the effect of the three fundamental 
electrical constants of such cireuits upon 
waves transmitted over them, and par- 
ticularly to discover some method of pro- 
ducing in practice the effect which it was 
theoretically known would be accomplished 
by distributed inductance. To make more 
clear the conditions of this work, the effect 
of these various qualities upon an elec- 
trical wave may be briefly considered. 

An electrical wave traversing a con- 
ductor suffers attenuation or a loss of 
energy, due primarily to the overcoming 
of resistance, much in the same way that 
energy would be lost were the electrical 
wave a material object traversing a resist- 
ing medium. On account of the qualities 
known as inductance and capacity, both 
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of these terms representing actions taking 
place outside of the conductor, by whieh 
a certain proportion of the kinetic energy 
of the electrie wave is stored up in the 
surrounding medium in the form of poten- 
tial energyv—electrostatic in the one case 
and electromagnetic in the other—the 
wave also suffers, if it be a complex wave, 
a certain displacement in phase due to the 
restoration of energy to the circuit from 
the surrounding medium, and causing a 
separation of the components of electro- 
motive force and current in the wave 
itself. 

In the case of a complex wave, whieh 
practically covers all classes of electrical 
waves used in telephony or telegraphy, a 
further and very serious effect, known as 
distortion, is observed. this being due to 
the fact that the various harmonic ele- 
ments which are the components of such 
a wave suffer different degrees of attenua- 
tion and displacement on account of the 
electrical constants of the wire. 

At the same time it was known that if 
inductance could be distributed through 
a circuit in the same way that capacitv 
naturally distributes itself, the effect of 
the two would be to counterbalance one 
another, and the only change suffered by 
a wave passing through such a circuit 
would be the natural attenuation or 
dving out due to the resistance proper of 
the circuit. This, it is seen, would not 
change the shape or character of the wave. 

The problem which presented itself was 
how to secure the effect of distributed in- 
ductance. Of course it is easy enough to 
add inductance in the shape of coils to a 
circuit, but to discover the proper size for 
these coils, the proper distance apart to 
place them, and the proportions which 


they should bear in other respects to the 


circuit, was a task of no small difficulty. 
The problem was identical with that of 
adding weight to a vibrating string. If 
a string of small weight is vibrating In a 
resisting medium naturally its vibrations 
will be dampened and will waste away by 
the resisting action of the medium. If, 
now, the string may be made heavier with- 
out losing its qualities of elasticity, ete., 
it is perfectly evident that vibrations im- 
pressed upon it will travel further and re- 
tain their shape better. How to add 
weight to the string was the point. It 
could be added at certain intervals, and if 
these intervals were sufficiently close, if 
the string, for example, were strung with 
heavy beads, practically the same effect 
as would he obtained from a heavier string 
would be secured. Analytical work, mark- 
ing the first stage of the problem, was 
therefore directed at finding the proper 
weight and distance apart of the beads 
necessary to secure an effect comparable 
with that of a uniformly heavy string. Re- 
turning now to the electrical problem, the 
very brilliant mathematical exploitation 
of the subject by Dr. Pupin showed that 


a formula of remarkable simplicity 
could be devised, giving the necessary data 
for the construction of inductance coils 
to be placed at predetermined intervals in 
anv given circuit to produce results so 
nearly comparable with those that might 
be expected from distributed inductance 
as to allow the passage of electrical waves 
of a complex character without serious 
distortion. The next step, of course, was 
experiment. 

Upon the application of these induc- 
tances to a cable having the constants of 
a telephone cable, it was immediately dis~ 
covered that conversation, which in such 
a cable became weak at twenty miles, and 
practically impossible at fifty miles, was 
easily possible with the coils in place over 
250 miles. It was at once recognized that 
here was an invention of the utmost prac- 
ticality and valne. Tt is pleasant to be 
able to record that this view was shared by 
the American Telephone and Telegraph 
Company, which purchased the patent 
right of the invention from Dr. Pupin at 
a large price. 

The effect of the commerical intro- 
duction of this improvement in telephone 
circuits may now safely be foreseen from 
results that have already accumulated in 
practice, Ín city eables the inductance 
will be added in the shape of coils of small 
dimensions placed appropriately in man- 
holes of the existing cable svstems. For 
cross-country or long-distance lines, the 
coils will be mounted in appropriate water- 
proof cases and connected with the line 
at intervals of a mile or two on the poles. 
The immediate results that may be ex- 
pected is a very considerable extension of 
the distance at which telephone conver- 
sation is practicable, and an immense im- 
provement in conversation over long un- 
derground city lines, such as mav be found 
in New York and Chicago, for example. 
Whether or not it will be possible to in- 
troduce in future practice a cable having 
a larger number of circuits of smaller 
wire can not vet definitely be said, but it 
is thought also that this i improvement mav 
be possible, thus gréatly enlarging the ea- 
pacity of present conduit systems for 
telephone cables. 

At the time of the announcement of 
Dr. Pupin’s invention it was extravagantly 
asserted in newspapers that the problem 
of telephony across the Atlantic had been 
solved. To a certain degree this is true, 
as it is bevond doubt that a cable could 
be constructed suitable for telephone con- 
versation at this distance upon the new 
system. But the most practical advantage 
which will accrue to the art of cable-mak- 
ing from the extension of this method is 
that it will enable high-speed cables for 
telegraphic service to ‘be constructed and 


laid, 


It is hoped that the near future will 


see the installation of a long submarine 
cable employing this method, over whieh 
may be used machine telegraph methods 
ol great rapidity. 


öt 


traction up to the present is rather 

a thankless task. History needs 
perspective, and this is almost as difficult 
to secure in current science as in current 
politics. Yet in order to get any definite 
idea of the present situation one must 
run back over what has been done in order 
correctly to appreciate the bearing of what 
is doing to-day. 

The first task of the electric motor in 
traction was a formidable one, attacked 
with no little trepidation and, at first, 
with a very modest degree of success. It 
was, in brief, the displacement of animal 
traction on the then existing tramways. 
Fifteen or twenty years ago street rail- 
ways were on a very humble scale. We 
all remember their equipment—the short 
and low-roofed cars trundling over the 
old strap rail laid on stringers, the dust 
of summer and the reeking straw of win- 
ter, the spavined horses or the bob-tailed 
mules in front. They had a happy-go- 
lucky schedule then; the cars turned off 
the track to pass each other if a siding did 
not chance tu be convenient, and, in some 
northern cities, when winter came the 
wheels came off ana runners went on until 
the snow melted. 

Everything was lightly built then, in- 
cluding the motors, and when electric 
power was introduced nearly everything 
went to pieces—also including the motors. 
But the early work showed very plainly 
three things: That considerably more 
power could be applied to a car by motors 
than by any reasonable number of animals, 
that this power was under more effective 
control, and that, on the whole, the power 
was cheaper. Hence the cars could make 
better speed, could hold to schedule and 
work through a blockade more readily, and 
could get more business at the same cost 
for motive power. The immediate effect 
was to push the electric railway to the 
front, gradually driving the horse railway 
from supremacy into disrepute, from dis- 
repute into disuse. It will end by passing 
from disuse into oblivion. In all New 
England the writer chances to know per- 
sonally but one operating horse railroad— 
a tiny affair at Fryeburg, Me., with cars too 
small even to convert into “owl” lunch 
carts—the frequent fate of disused horse- 
cars. 
` But the electric road has done much 
more than this, as events have turned out. 
It has completely and radically changed 
our ideal of tramway traffic. The imme- 
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Present Tendencies in Electric Traction. 


By Louis Bell. 


diate need of better track and solider 
cars, made evident by purely mechanical 
considerations when increased speed was 
tried, very quickly brought larger and 
more commodious rolling stock fitted to 
cope with heavier traffic, and a suitable 
road-bed upon which to operate it. What 
the development of the horse-car would 
have been without the electric stimulus 
one can only conjecture. From appear- 
ances it would seem as though considerable 
improvements might have been expected, 
but they would have been very limited, for 
long and comfortable cars require more 
power, even at moderate speed, than two 
horses can supply, and a four-horse car 
is far too unwieldy for general use in city 
streets. And byand by, with speed, the bogie 
truck came into tramway service, bringing 
increased safety when running fast, and 
large easy-riding cars with which to gain 
increased traffic. 

The adoption of the bogie truck was the 
first considerable move in the direction 
which has been characteristic of electric 
railway development in this country. This 
is the evolution from tramways of an 
anomaly in traction—an immensely use- 
ful and important system which is neither 
tramway nor railroad, but something be- 
tween the two, poised in rather unstable 
equilibrium and librating between two 
radically different positions. It is the ex- 
istence of this stage of evolution which 
gives the present situation much of its 
interest and tinges it with a parti-colored 
uncertainty as to the future. 

Once given higher speeds than had been 
wonted, the electric railway quickly be- 
gan to try the possibilities of suburban 
traffic. What it has done in opening new 
regions to homes and in reducing the 
enormous waste of time in reaching the ur- 
ban business centre would fill a book,and a 
mighty interestingone. From the extension 
of purely tramway service has come the or- 
dinary suburban electric road, out of the 
latter has been evolved the interurban road, 
with all its possibilities and opportunities. 
This evolution has been so gradual that 
one has to think it over before he realizes 
its full import. The running specd of 
electric cars has gradually risen, and each 
rise has brought a new zone of suburban 
country within reach. A little further in- 
crease in speed and another city comes 
within the operating radius, then perhaps 
another and another, until an interurban 
system is built up. 

But there is still another sort of inter- 


Vol. 40—No. 2 


urban road of more recent growth, which 
implies a later stage of evolution. This 
is the interconnecting road joining two or 
inore cities which have no intersecting 
suburban zones. Here the interurban elec- 
tric road is built where twenty years ago 
a steam road might have been built to 
parallel existing means of communication. 
There is, however, this radical difference, 
that the electric road, running often 
through streets and public roads, al- 
though sometimes over its own right of 
way, touches public convenience far more 
closely than a steam road on an isolated 
right of way, with infrequent stations, 
ever can, and gets the lion’s share of the 
traffic. From such a system to a third- 
rail line operating over its own way and 
with definite schedule and stations is but 
a step and our evolution is complete, pass- 
ing by almost insensible gradations from 
a humble tramway, permitted to run 
through the streets as a matter of conven- 
ience to the public and picking up its 
traffic within narrow urban limits, to an 
electric railroad running cars at express 
speed between city and city, and, so far 
as passenger traffic is concerned, fully able 
to compete with any existing trunk line. 

This development has brought with it 
a vast change in the needs, duties and re- 
sponsibilities of the electric road and have 
brought it into a state wherein its future 
relations are somewhat uncertain. The 
nature of these uncertainties and the con- 
ditions that give rise to them form an in- 
teresting study, in which plain speaking 
is Just now pertinent. 

There has been, during the past few 
years, a very strong tendency toward the 
consolidation of electric roads, producing 
in urban traction homogeneous systems of 
more or less rapid transit, and outside of 
them through lines and extensive networks 
differing in function from ordinary rail- 
roads chiefly in that they carry only pas- 
sengers and seldom run through cars. 
What is to be the relation between such 
systems and ordinary railroad lines, and 
how do the fast interurban roads stand 
related to both? 

Now putting aside our natural preju- 
dice in favor of clectrie lines it must be 
admitted that an interurban road running 
heavy cars at speeds of twenty miles an 
hour and upward, with stations, with or 
without buildings, at fixed points is im 
all essential respects an ordinary railroad. 
That it uses electric motors instead of 
locomotives is of interest to the public 
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chiefly in that the motors make no smoke. 
There is no logical reason why such a road 
should be relieved of any of the responsi- 
bilities of a steam operated road, even 
when it runs upon its own private right of 
way, and especially if it does not. When 
it does own its right of way and takes to 
the third rail it even more obviously passes 
the line that separates it definitely from 
tramways of every sort. In other words, 
while the discussion of steam vs. elec- 
tricity has been going vigorously forward, 
an answer to the questions involved has 
been furnished in the building of a con- 
siderable class of electric roads that differ 
from ordinary railways mainly in their 
less rigorous enforcement of the ticket 
system in the absence of suitable waiting 
rooms at stations, and in too frequent 
neglect of the ordinary precautions for 
safety that years of experience have shown 
to be necessary on railroads maintaining 
a far less frequent train service. 

There has been a current feeling that 
with electricity as a motive power “every- 
thing goes,” and the writer has in mind 
one long electric road running heavy and 
fast cars over rickety trestles that have re- 
quired wholesale rebuilding since it went 
into the hands of a receiver to ensure the 
reasonable safety that the original build- 
ers neglected. The last year or two has 
seen a series of fatal catastrophes on fast 
electric lines that could have been averted, 
in all human probability, had the roads 
taken half the precautions that the charac- 
ter of their traffic demanded. When elec- 
tric cars run at high speed through fog 
and around sharp curves on a single track 
it is or should be an utterly futile excuse 
to complain that the brakes slipped when 
a crash occurs. The wiser heads in the 
business are beginning to introduce a 
proper block system and telephonic or 
telegraphic train despatching, and these 
precautions, with suitable care at grade 
crossings, are properly as much a part 
of fast interurban electric service as of 
that accomplished by any other motive 
power. It is doubtless somewhat incon- 
venient and expensive to take such pre- 
cautions, but it were well to heed the hand- 
writing on the wall, and to do cheerfully 
and with good will what otherwise will very 
shortly be enforced by the iron hand. This 
advice may be unpalatable, but the event 
will prove that it is sound engineering 
and good morals. 

Near urban termini, too, the fast in- 
terurban roads are finding themselves in a 
rather difficult situation. It is highly 
desirable for both the road and the public 
that it serves for it to fairly enter the city 
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and set down its passengers near the busi- 
ness district without change of cars. 
Changing cars is sometimes a necessary 

` evil, but, uniformly, an evil to be averted 
if possible. With modern car equipments 
it is, fortunately, possible to bring the 
speed down within proper limits for urban 
running, but there is a tendency so to in- 
crease the weight of the cars and the tread 
of the wheels as to make these extraneous 
cars uncomfortable visitors on track, and 
especially tram rails intended for urban 
traffic. Hence, each road must settle for 
itself the question of how far it is de- 
sirable to enlarge its equipment for high 
interurban speeds, bearing in mind its 
urban limitations. But evidently there is 
a limit, and a not very distant one, that 
can not well be passed without incurring 
trouble at the termini. The limitation is 
not upon the growth of interurban sys- 
tems, which will, as they should, flourish 
and multiply, but upon their trying to 
walk two divergent ways at once. Just 
now the interurban line is usually neither 
tramway nor railway, and this status is 
one of unstable equilibrium. 

The natural result of such a situation 
is that there should be produced an un- 
written distinction between roads that 
confine themselves to tramway conditions 
and those that diverge toward ordinary 
railroad practice. In other words, the inter- 
urban roads have come, in the course of 
their development, to the parting of the 
ways. They must choose implicitly, if not 
openly and under compulsion, whether 
they will conform to tramway limitations 
as to speed and equipment and enjoy the 
immunities of tramways, or take openly 
the position and duties of passenger rail- 
ways operated by electric motors. Either 
position is a highly important and re- 
munerative one and meets a real public 
need, but the gulf between them is too 
wide readily to be spanned. 

Roads which operate in and through 
-small towns need not for the present be 
troubled by the situation, since their traf- 
fic conditions are vastly simpler than in 
the larger systems, but the latter are face 
to face with a serious problem. 

That many electric roads now building 
and projected have placed themselves 
squarely on the railroad side of the fence 
admits of little doubt, and it is equally 
probable that in the near future we shall 
have many more such roads, some of them 
working at very high speeds. The high- 
speed road has been several times project- 
ed in this country, and once, in the case 
of the Chicago-St. Louis line, came quite 
near to realization. Even at that time 


55 


there was no doubt that the engineering 
part of the problem could have been suc- 
cessfully carried out, but it has been left 
to the German experimenters at Zossen 
to build and operate the apparatus. The 


‘measure of success already attained is such 


as clearly to indicate that when any one 
wants in earnest a schedule speed of a 
hundred miles an hour, it can be provided. 
But American enterprise seeme to have 
staggered at the financial end of such a 
proposition and there is every reason to 
believe that the honor of achievement is 
to fall to the Germans. There is small 
reason to think that the American lines 
will slowly work up to these high speeds 
before the Zossen experiments have borne 
commercial fruit. It is unpleasant, but, 
after all, it does make a material differ- 
ence whether the financiers of a countrv 
think of new enterprises on a six per cent 
or a three per cent basis. 

The advanced methods used by the 
Zossen workers have found little favor on 
this side of the water. It is obviously a 
serious matter to break into the steady and 
productive train of standard railway 
equipments with a line of apparatus 
that might lead to wholesale changes, 
and the experimentation, besides, is on a 


` rather formidable scale. The writer, 


however, is strongly of the oninion that 
for high-speed work on a large scale the 
use of polyphase distribution directly 
to the motors presents so great advantages 
as to make any other method yet suggested 
of more than dubious utilitv. There can 
hardly be an effective distribution of the 
amount of energy required for this class 
of work without transmission at higher 
voltages than can be utilized directly in 
continuous-current motors, and the system 
of substatione with rotaries feeding 
massive working conductors will be found 
very poor economy on long lines. The 
chief objection to traction by polyphase 
motors is the trouble of securing efficient 
acceleration, and on long and high-speed 
roads with comparatively infrequent stops, 
this difficulty cuts little figure. The other 
objection most frequently raised is the 
necessity of working in connection with 
continuous-current traction at the termi- 
nals, 

If one were at liberty to suppose that 
high-speed and long-distan:e traction is to 
come as a part of the gradual develop- 
ment of the electric tramway, such an ob- 
jection would have weight. But it has al- 
ready been pointed out that there is going 
on an inevitable differentiation between 
urban tramways and interurban electric 
roads. The rolling stock of the latter is be- 
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coming rapidly unsuitable for the former 
and, desirable as interchange of rolling 
stock is, such an interchange can not be 
freely carried on unless with severe re- 
strictions. The long and short of it is 
that considerations of publie safety do 
not permit a long continuance of the 
present programme of doing railroad 
business under tramway conditions. Up 
to a certain point all goes well, but the 
equipment of the longer lines can not be 
brought to cope with express train habits 
and remain suitable for running through 
city streets and other public ways. 

Hence there must come about a clear 
distinction based on the kind of traffic at- 
tempted, and we shall have, on the one 
hand, urban tramways and their longer 
or shorter suburban connections; and on 
the other electrically driven railroads hav- 
ing termini like other railroads and doing 
a splendid work in quickening transit over 
long radii. Whenever a road, by its ini- 
tiation or by evolution, reaches this stage, 
as many of them will in the next few 
years, its equipment has no more relation 
to the tramway equipntent than that of 
the Pennsylvania Railroad has, and its 
nature can be determined on the merits 
of the question alone. When affairs reach 


this condition, adherence to our present 


“standard” continuous-current methods 
will be needless and perhaps futile. 
The very fact that these methods have 
been exclusively used in the evolutionary 
process will stand in the way of the larger 
developments of extreme high speeds. 
That final impulse must naturally come, 
as it is, in fact, coming, from outside the 
present pale of electric railway extension. 

The hundred-mile-an-hour train has 
been long predicted, but its coming does 
not depend at the present time upon any 
engineering consideration. It does de- 
pend on commercial daring, involving the 
construction of a line long enough to 
bring out the full advantage of high speed. 
A line between Jersey City and Philadel- 
phia, for instance, would be far too short 
to justify its existence as a high-speed 
road. Extended to Washington or Chi- 
cago it would revolutionize travel. Such 
a line must logically be between large cen- 
tres distant enough to make saving of 
time an object. 

If the problem of efficient speed control 
in polyphase motors is solved, as Ganz & 
Company strenuously claimed in the re- 
cent London litigation, it means revolu- 
tion in the working of electrically operated 
railroads at all speeds. Such control once 
granted, continuons-current motors must 
have an uphill and losing fight for exist- 
ence in that particular field. It is a pity 
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that the London controversy took a form 
in which the real fundamental question 
dropped out of sight. When Preece and 
Blathy and Kapp unite in saying that a 
particular thing has been done, it may be 
a wise and conservative policy to reject 
the thing, but no amount of detailing un- 
successful) experiments and raising ob- 
jections to the plan proposed will put out 
of sight the positive evidence presented 
as to the facts. What the London investi- 
gation proved was that Mr. Yerkes and 
his allies had a stronger “pull” than 
Ganz & Company, which is vastly to the 
credit of American enterprise, but leaves 
unsettled the 
issue. 


main technical question at 
However, if Ganz & Company have 
the thing alleged, it can not long be kept 
in the dark, and its commercial exploita- 
tion will be only a question of time. 

The coming vear will probably see some 
most important work on some of the 
larger problems of electric railroading, al- 
though realization may come slowly. The 
work of the greatest practical and imme- 
diate interest is the wholesale introduc- 
tion of electric traction on the heavier 
urban lines. In this work, which is ex- 
traordinarily severe, multiple unit control 
has done wonders, and save for exterior 
connections the ordinary standard meth- 
ods of the present answer admirably. 
This urban rapid transit work, however, 
is of a class which should, to obtain the 
greatest benefits, be directly connected 
with the long and fast suburban lines so 
that through cars could be run. This 
condition demands community of motive- 
power systems, and something of ideal 
properties in each portion may have to be 
sacrificed to obtain the greatest utility 
from the connected whole. 

Large interurban work is far more 
closely related to such elevated and de- 
pressed rapid transit lines than to tram- 
ways proper, and it may turn out that 
polyphase traction, however desirable in 
the former, may be blocked by the require- 
ments of interconnection with urban lines. 

To sum up the present status of affairs 
the two branches of urban traction, sur- 
face and other, are both in the way of 
growing along sound and fairly steady 
lines. The suburban and interurban lines 
are rapidly opening an operative gap be- 
tween themselves and the urban systems. 
The proper suburban lines, not using very 
heavy equipment and moving at moderate 
speeds, must naturally ally themselves with 
the tramways proper and will form an in- 
creasingly valuable and homogeneous SVs- 
tem. The heavy suburban and inter- 
urban lines at high speeds are through 
natural causes separating themselves from 
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the tramways and approximating railroad 
conditions. As related to urban rapid 
transit they must affiliate, if at all, with 
the modern urban rapid transit systems, 
but are not likely to pass into high-speed 
and long-distance lines by a simple evolu- 
tion. The hundred-mile-an-hour train is 

matter which stands by itself and can 


not be regarded as an extension of pres- 
ent practice. It probably will require spe- 
cial methods and must prove valuable, if 
anywhere, in trafic between large and 
rather distant centres. The results so far 
obtained indicate that such work will be 
done by polyphase motors, which may 
force their way into the larger urban work, 
but give small promise for tramways prop- 
er. The whole course of growth in elec- 
tric traction has been typical of organized 
growth generally—a steady process of evo- 
lution with concurrent differentiation, 
guided as usual by natural selection and 
the survival of the fittest. 

< 


The Charleston Exposition. 


The South Carolina Interstate and 
West India Exposition it is expected will 
be at its best about the middle of January. 
The largest attendance will probably be 
during the months of February, March, 
April and May. Manv of the buildings 
are said to equal in amount of floor space 
those at the Pan-American and are larger 
than the buildings at Omaha, Atlanta and 
Nashville. The management believes that 
the exposition will be a financial success, 
and in addition to having attendance 
within a radius of 300 miles, believes that 
the usual Florida travel will bring a great 
number for a week’s visit at Charleston. 


T 
Government Purchase of Telegraphs. 


Every telegraph company that was in 
existence in 1866, and every telegraph 
company that has been organized since 
that time has filed with the Postmaster- 
General of the United States its written 
acceptance under seal of the terms of the 
Act of Congress of July 24, 1866, agreeing 
thereby, in consideration of the right of 
way over post roads and through govern- 
ment land and under or across navigable 
waters, to transmit government messages 
at rates to be fixed annually by the Post- 
master-General, and to sell its lines to the 
United States at a price to be fixed by 
arbitrators, one to be appointed by the 
Postmaster-General, one by the company, 
and the third by these two. 

So all that is now, or has been required 
at any time during the past thirty-five 


vears to secure government. ownership of 
telegraphs, is for Congress to exercise tts 
option under the law of 1866. Seat 

Still, it is not believed that the United 
States will ever undertake to run. the tele- 
graph business of the country, 
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Some Unconsidered Aspects of Wireless 


HE engineering world has been so 
much astonished at the remarkable 
achievement of transatlantice wire- 

less telegraphy, lately accomplished by Mr. 
Marconi, that it has hardly yet had time 
to consider the matter of long-distance 
wireless telegraphy with reference to its 
various somewhat extra- 
ordinary aspects. 

It seems reasonably 
safe to assume that we 
are still without a syn- 
tonic system. If this 
be the case and a send- 
ing station is erected 
in Cornwall capable of affecting a 
receiver somewhat more than two thou- 
sand miles away, it would affect similar 
receivers practically all over the continent 
of Europe, while it would doubtless ren- 
der wireless telegraphy of any sort in 
England, the northern half of France and 
neighboring regions impossible. The 
same remarks apply to the stations which 
may be erected in the maritime provinces 
of Canada or in eastern Massachusetts. 
For this reason it would seem that wire- 
less telegraphy, even more than the art 
of telephony ever was, is a natural monop- 
oly of the first class. 

By “natural monopoly” is meant that 
to make such a thing operative it prac- 
tically must be under such single con- 
trol that interference will be eliminated. 
In order to ensure such ‘control it is cer- 
tain that international action of some 
sort would be requisite, and since the ac- 
tion. of any party to such an arrange- 
ment could entirely destroy its usefulness, 
the value of wireless telegraphy as an 
adjunct in war, at least for long-distance 
operations, apparently disappears. 

As to the sending of commercial mes- 
sages by this means, it is doubtful if any 
present opinion is of value. Further re- 
sults must be awaited and more must be 
learned about the capacity and capability 
of the system before any judgment of its 
merits can be passed. But from the nature 
of things it appears to be wise to restrain 
our enthusiasm somewhat and wait for 
actual results. We think it was Professor 
Ayrton who made the apt simile of the 
loud electromagnetic voice calling in the 
wilderness and the sensitive electrical ear 
hearing it in the distance. This is an 
almost exact analogy, and if one imagines 
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a voice of transoceanic capacity roaring 
in England, it is easy to see how the elec- 
trical ears of Europe would be more or 


less deafened. 

Another consideration that follows from 
the Cornwall-Newfoundland experiment 
is that it is likely that any signaling done 
anywhere in the world by such sending 
apparatus would affect sufficiently sensi- 
tive receivers anywhere else. The old 
hypothesis that wireless telegraphy signals 
were due to Hertzian waves must evidently 
be given up in view of these results, unless 
it is assumed that the earth is transparent 
to such waves—a seemingly impossible 
assumption. Apparently what takes place 
when a wireless signal is sent is a dis- 
turbance of the electrostatic condition of 
the earth. 

If we may assume two charged objects 
whose relative sizes and capacities are verv 
dissimilar, and imagine an electrical oscil- 
lation set up such that a current flows 
from the larger into the smaller and back 
again.with rapid alternations, then it is 
evident that if another body is electrically 
connected at some other point to the sur- 
face of the larger object, capacity currents 
of the same periodicity will flow in the 
connecting circuit. If we make some such 
assumption as this it is evident enough 
that we may explain the passage of wire- 
less signals apparently through a dome of 
sca-water about 350 miles high, as in the 
case of the Cornwall-Newfoundland ex- 
periment. 

Making this assumption, and considering 
duly the relative sizes and electrostatic 
capacities of the planet and any objects 
that may be separated from it a certain 
small number of feet, and connected with it 
by conductors containing either apparatus 
for producing or recording electrical oscil- 
lations, it is seen that certain dreams 
lately indulged in concerning the possi- 
bilities of wireless power transmission 
have a possible basis; yet the very con- 
ditions of the assumption impose certain 
absolute limitations upon the possibilities 
either of signaling or of the transmission 
of power by such means. These conditions 
are determined by the possible relative 
capacities of objects which may be insu- 
lated from the earth and the earth itself. 

If the earth were a smooth sphere sur- 
rounded by an atmosphere of invariable 
proportions and density, then it is not 
difficult to prove that if two equal and 
similar capacities were connected with it 
by equal and similar conducting circuits 
that an electrical disturbance made in one 
circuit might be duplicated in the other, 
with perhaps certain differences of phase. 


If three similar capacities were connected, - 


then a disturbance set up in the conduct- 
ing circuit of one would be divided be- 


tween the other two in proportions which 
still are within the limits of calculation. 
But if a practically infinite number of 
such capacities are connected in a practi- 
cally infinite diversity of ways with an 
earth surrounded by a heterogeneous at- 
mosphere and presenting a surface capable 
of radiation in many places, then the con- 
ditions of the problem become so complex 
that all that can be said in the present 
state of knowledge is that the resultant 
effect anywhere would be incalculable. 

Of course all the foregoing is based upon 
the somewhat violent assumption that the 
effects noted by Mr. Marconi are due to 
oscillations set up between two objects of 
dissimilar capacity by well-known means. 
This hypothesis may or may not be true, 
but in any event it is worth consideration 
and is interesting. lf it is true, as it seems 
to be, then the necessity for a syntonic 
system is even more evident than it was 
before and the question of the actual 
availability and utility of wireless tele- 
graphie methods turns upon the number 
and diversity of syntonic systems that can 
be simultaneously installed. In other 
words, it all turns upon the accuracy of 
tuning which may be possible. Conditions 
are somewhat as if two pianofortes were 
set up near one another and, with pedals 
down, a note sounded upon one. If they 
were perfectly in tune with one another 
the corresponding note on the other would 
also sound itself, together with all of its 
related octaves, fifths, fourths and other 
near-by harmonics. If the pianos con- 
tained an infinite number of strings only 
certain groups under these conditions in 
the second instrument would respond, If 
a system of syntonic transmission should 
be built upon such an arrangement as this 
it is evident that the sending notes of dif- 
ferent stations could not be octaves of one 
another, or fifths of one another, or bear 
any other simple harmonic relation to one 
another. The very practical question is. 
how many different tonalities of sending 
stations could operate simultaneously with 
satisfaction and certainty ? 

These are, in brief, some of the first con- 
siderations which arise in reviewing the 
superb work which has been done by Mr. 
Marconi and his associates, and in con- 
sidering the results obtained by them with 
relation to their practical utilization for 
actual long-distance signaling purposes. It 
is fortunate that no man can read the fu- 
ture. It is not intended here to cast any as- 
persion upon this splendid work or to be- 
little it in anv way. What wireless teleg- 


raphy actually will do in the future only 


the future can determine. If it does no 
more than it already has accomplished, 
even then it will stand upon the historical 
records of electricity as one of the most 
interesting and astonishing achievements 


which mark its pages. 
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News 


`~ 


HE arbitrator’s award in connection 
with the electrification of the “un- 
derground” in London has been 

given rather sooner than was generally an- 
ticipated, and contrary to my general im- 
pression, already expressed, decides at once 
in favor of continuous-current working, 
a result which both companies immediate- 
ly declared their intention of putting into 
effect forthwith. The signed report of the 
Hon. Alfred Lyttelton, K. C., M. P., the 
arbitrator in question, is a singularly non- 
technical document, and in it he is care- 
ful to state that his final pronouncement 
is by reason of the great element of experi- 
mentation introduced into the proposals 
of Messrs. Ganz, and that from a public 
point of view the “Circle” is not the line 
upon which to conduct a gigantic experi- 
ment of the kind. This is the first time 
in the history of the Board of Trade that 
it has been called upon to enforce a par- 
ticular system of traction upon any par- 
ticular line, and as it seems to be gen- 
erally accepted that the decision is a wise 
one, in the circumstances one fervently 
hopes that the two companies will act in 
greater harmony than hitherto and that 
the work of transformation will proceed 
with an acceleration of “one and one-half 
feet per second per second.” The one mor- 


. sel of comfort meted out to the defeated 


company is the statement in the report 
that the arbitrator was convinced that the 
District Company’s method of procedure 
had been so embarrassing that the Metro- 
politan Company had no other option than 
arbitration. And for the present closes an 
affaire which will undoubtedly remain 
a landmark in the history of electrical 
progress in London. With a chivalry 
which costs nothing the technical press 
here is greatly sympathetic with Herr 
Blathy after his magnificent attempt, and 
his failure is due not to any inherent de- 
fect in his arrangements, but of the un- 
fortunate British tendency to follow and 
not lead. 


As has often been noticed in these latter 
day warlike times, every one is a patriot 
to his country until such patriotism be- 
gins to pull at his purse, an unpatriotic 
sentiment provoked by the action of the 
Manchester City Council in again giving 
a large contract for electrical machinery 
to a German firm which, as hinted at in 
the discussion at the council meeting, is 
probably tendering considerably lower at 
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from Great Britain. 


(By Our Special Correspondent.) 


the moment owing to the well-known in- 
dustrial depression in Germany. A £36,- 
000 difference is a tremendous one, and 
no slur can be said to have been cast upon 
German manufacturers when the above 
reason is adduced. One can not possibly 
for a moment admit that the conditions 
of labor and other considerations are such 
as to enable our Continental neighbors to 
outbid us in such a manner for precisely 
the same machinery. The committee was 
appealed to to accept the lowest English 
tender from a patriotic point of view, but 
the temptation of such a small fortune as 
£36,000 was too great, and so away goes 
the contract to the “Fatherland.” In- 
cidentally it might be mentioned that the 
specification was for three-phase plant, a 
department in which we have admittedly 
made but small progress heretofore. 


But the electrical industry as a whole 
has been given more rein during the past 
year or two than at any time during its 
history, and a glance at the events of the 
year 1901 at once justifies this statement. 
The past twelve months will have many 
interesting memories for Londoners. Did 
we not experience, for the first time, the 
joys of electric traction, thanks to the 
energy of the London United Tramways 
Company, of whose power-house a view is 
given in the illustration. Many electric 
supply stations have been opened and only 
two districts in London are not now 
blessed with an electric supply system. In 
fact throughout the country generally the 
progress made during the past year has 
been a memorable one and a happy in- 
auguration of the twentieth century. The 
passing of the Pacific cable bill and the 
sanctioning of the high-speed monorail 
railway between Liverpool and Manchester 
are two worthy instances of what is taking 
place. Then the activity of the London 
County Council in electrical matters is 
bound to attract attention, and although 
its attitude recently in electrical mat- 
ters is not applauded by every one, yet the 
good results achieved generally by the 
council at least enable one to view with- 
out undue anxiety its efforts in this latter 
domain. Everywhere except in London 
electric traction is forcing its way to the 
front and in Liverpool and Glasgow there 
are now over 100 miles of trolley tram- 
ways. In the metropolis Mr. Yerkes prom- 
ises to shake us up ere long, and besides 
this, if the number of proposals go for 


anything, a similar upheaval should be 
witnessed simultaneously with and inde- 
pendent of that of Mr. Yerkes. The new 
National Physical Laboratory first started 
effective work during 1901, and affords 
another instance of an advance of a perma- 
nent nature. These few examples point 
to a busy time in the future, and judging 
by the present agitation being stirred up 
by the London Chamber of Commerce in 
favor of a general revision of the legis- 
lature regarding the electrical industry, we 
may well afford to view the next few years 
with a complacency hitherto somewhat 
foreign to our nature. Professor Perry 
once quite recently remarked that it was 
characteristic of the Anglo-Saxon race to 
depreciate itself. In electrical matters 
there seems of late years to have been a 
rather abnormal tendency in this direc- 
tion, but in spite of the said tales of for- 
eign competition, in many cases only too 
apparent, the fact remains that our own 
manufacturers of electrical goods are all 
busy and many find their present accom- 
modation too limited for their demands, a 
healthy circumstance often wilfully over- 
looked by the croakers. 


This question of municipal trading in 
the electrical industry is rather to the fore 
at the moment possibly on account of the 
lack of enthusiasm shown in so many in- 
stances in putting the powers obtained 
from Parliament by local authorities into 
effect. This is especially noticeable in the 
number of provisional orders granted by 
the Board of Trade during recent years 
which have simply been shelved, a process 
quite ample enough to keep out any effort 
to carry out the work by private capital. 
A paper was recently delivered before the 
London Chamber of Commerce by the 
chairman of its electrical section in which 
the author denounced this policy in em- 
phatic terms. No one objects to munic- 
ipal trading carried out on economic prin- 
ciples, but the composition of some local 
governing committees is obviously against 
such a policy, and the manner in which a 
company is refused facilities is, in many 
cases, a sufficient justification for such 
doleful discourses as the one just men- 
tioned. Although many of them are with- 
out doubt extremely partisan, yet it is not 
difficult to realize the degree of retardation 
imparted to the electrical enterprise by 
legislative powers.in the hands ie ice 


authorities. l 
London, December 30, 1901. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES— XXI. 


BY A. E. DOBBS. 


SHORT TOLL AND PARTY-LINE DEVICES, 

We take it for granted that most of our 
readers know the difference between series 
and bridging party lines, but before pass- 
ing the subject it will be just as well to 
stop and make a comparison of the two, 


for both possess advantages and disadvan- - 


tages peculiar to themselves. 

r $ . 

Phe series grounded line, for example, 
has many advantages. First it is a sim- 


. ple cireuit, one not liable to get in trouble, 


or, if it should do so, the trouble is easily 
located and cleared; should there be a 
ground on the line the stations each side 
of the trouble can still communicate with 
each other. Should the line be broken, 
the intelligent use of a ground wire will 
still enable it to be used in sections. The 
objections to it are: 

First—All the ringer magnets are in 
the line circuits, which distorts the clee- 
trical waves to such an extent that con- 
versation is apt to be very bad. Thus, 
though a line containing ten series mag- 
nets may measure, say, 1,000 ohms when 
tested by direct-current galvanometer, vet 
its impedance or resistance to an alternat- 
ing or intermittent current, vibrating at 
the rate of from 500 to -5,000-times per 
second—such as telephonie impulses are 
resolved into—becomes equal to many 
times 1,000 ohms. 

Second—There are also the switch-hook 
contacts to be considered, which may be- 
come a source of considerable trouble, for 
a weak spring contact is, to say the least, 
only reasonably reliable, and it is to be re- 
gretted that the lower contact spring does 
not always receive the attention it should, 
which constitutes one of the greatest an- 
noyanees with a circuit of this kind be- 
cause it makes it possible for oxidation at 
the points of contact, a grain of dust or a 
loose contact to open the line. The failure 
of many lines of this kind is due to the 
fact that the same care is not taken with 
the lower as with the upper hook. contacts. 

As to the first objection, this can be 


overcome by the use of condensers, or by. 


the use of non- inductive resistances 
around the ringers, as shown in Fig. 86. 
In one case the waves are transmitted 
by induction through the condenser in 
something like their original form, as, 
with a properly proportioned condenser— 
say, 0.75 microfarad eapacity—the wires 
will meet with less resistance than they 
would in passing around the magnets. 
In the other case we have a resistance 
coil of non-inductive form—as, say, a coil 


of German silver wire, with a resistance of 
three to five times the resistance of the 
magnet spools—which gives the current 
two paths, one around the ringer and one 
through the shunt coil. ‘This does not pre- 
vent the magnets receiving the larger part 
of the current when ringing, but when 
waves of from 2,000 to 3,000 impulses 
per second pass over the wire, they will 
take the non-inductive path in preference 
to passing through the magnet spools. 

One of the practical troubles attached 
to these devices is that while they are a 
decided improvement to a line of this 
kind, vet both are quite susceptible to 
hvhtning «discharges and the trouble ean 
only be ascertained by testing either the 
condensers or the resistance spools by a 
personal visit, as the effect may not be 
noticed at first except by a slight deteriora- 
tion of the talking service. 

With bridging lines the system is not 

quite so simple. Should there be trouble 
in the instrument, the circuits. being more 
complex are harder for the troubleman to 
follow. If the line should be a grounded 
one there is some wire saved in making 
the connection from the highway to the 
house or station, there being in that case 
only a single wire, but this economy of 
Wire is, however, made up in the addi- 
tional cost of the instrument. 
— Should the line be a metallic circuit 
and become crossed it is almost impossible 
to locate the troyble by testing, but it 
must be found by going over it on a tour 
of inspection, It might be added, how- 
ever, that when there is trouble on the line 
a man generally has to drive over it any- 
how. 

Should the line become crossed or 
grounded anywhere, it generally puts the 
whole line out of service till it can be re- 
paired. Should the subscribers take down 
their receivers to listen it becomes diffi- 
cult to call either the exchange or the 
party wanted. In case of a break, how- 
ever, unlike a series line, the subscribers 
on either side of the break can still com- 
municate with each other. 

The only advantage of the bridged line, 
therefore, lies in the fact that the ringer 
magnets are not included in the talking 
circuit, as they merely constitute Jeaks 
across the circuit which cause a loss of 
only two or three per cent of the total 
current at each instrument. With a series 
instrument the voltage rises in direct pro- 
portion to the number of instruments in 
circuit. With a bridged line the quan- 
tity of current must be proportioned to the 
number of instruments. In the first case 
the size of the field magnets is not in- 
creased to meet the demands for this in- 


Vol. 40—No. 2 


creased voltage, but the number of turns 
of wire on the armature is increased so 
that a series generator rarely contains 
more than three magnets to energize the 
armature, even though it is made to ring 
through 50,000 ohms. 

With bridging ringers and generators, 
where it is necessary to place a great many 
of them on a line, the size of the ringer 
spools must be increased to accommodate 
the extra wire necessary to increase the 
self-induction and resistance which pre- 


vents loss of the current through leakage. 


Then the generators must not only ring a 
large number of bells in multiple, but must 
ring them over a line resistanee of from 
2,000 to 3,000 ohms. All this means that 
the armature of the generator must be in- 
creased in size and wound with coarser 
wire to give the current necessary for this 
work. Moreover, the field strength must be 
increased in order to give the necessary 
voltage, so that we find the number and 
size of the permanent magnets greatly in- 
creased. In many cases this makes neces- 
sary a considerable enlargement of the 
box and further increases the cost. 

In spite of these disadvantages, how- 
ever, bridging instruments are the only 
kind seriously considered for party or toll- 
line work where the conditions are at all 
diflicult or first-class service required. To 
prevent subscribers from putting a line 
out of service by listening in, a 1,000-ohm 
resistance is sometimes placed in the re- 
ceiver circuit. Personally, however, for 
farmer line service the writer would use 
the plan shown in Fig. 86, taking care to 
make the connections inside the box in 
such a manner as to leave the shunt coil 
or condenser independent of the switch 
hook contact. 

The shunt coils shown will take away a 
proportion of current from the ringers, 50 
that a generator which might ring another 
cighty-ohm bell through 10,000 ohms re- 
sistance would not ring the same bell 
through a resistance greater than about 
4,000 ohms when part of the current 1s 
diverted by means of a 300-ohm shunt. 

A condenser would probably be more 
satisfactory than this shunt, but it would 
take up so much room as to make it neces- 
sary to place it outside the instrument. 

FARMERS LINE CONNECTIONS. 

We have before this spoken of the un- 
desirability of connecting to many of 
the home-made farmer lines scattered 
throughout the country, but if the line 18 
in fair condition they form a welcome ad- 
dition to many small exchanges, eyen 
though they may not be perfect either 1n 
construction or operation. 

In many parts of the country farmers 
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have built lines from fifteen to thirty 

miles in length, and perhaps they average 

an instrument for every mile of the way. 

When this is the case, and connection is 
300 OM N15 
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while exchange and local calls do not in- 


terfere. 
TEST STATIONS. 


It is very desirable that long lines 
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Fuge. 86.—Two METHODS or BRIDGING AROUND THE RINGERS IN A SERIES LINE. 


desired with the local exchange, they 
should be compelled to place their lines 
under the control of the exchange and pay 
rental for the connections, taking pay 


should contain test stations or places 
where the line can be opened occasionally 
for testing purposes, for it often happens 
that a trouble will be overlooked in pass- 


“ ay | 


tte 


for their lines in stock or cash according 
to circumstances. In a case of this kind 
the subscribers will wish to ring each 
other a great deal and, as it becomes diff- 
cult for the operator to distinguish the 
various signals, there should be some 


Fia.. 88.—TEsT JOINT. 


method of selective ringing. To obviate 


this trouble a second wire may be run out , 


alongside the first, but not connected with 
it except through a local switch placed 
at each telephone. 

When farmers wish to call each other, 
they simply ring over the grounded line 
without disturbing the exchange, the 


switch being.on the local point L (Fig. 


87). Should they wish to call the ex- 


ad 


Fig. 89.—Test JOINTS aT TRANSPOSITION 
POLE. 

change, however, they throw the switch to 
the right, E, which connects them by me- 
tallic circuit with the drop. Should they 
forget to return the switch to the local 
side, “Central” could still call through the 
metallic circuit, though ordinarily she 
rings through the ground, Furthermore, 
this ensures secret calling to the exchange, 


= 


Fia. 87.—LecaL AND THROUGH LINE COMBINATION. 


ing over the line. Moreover, it is some- 
times a convenient saving of time to take 
a street car and make the first test several 
miles from town. 

One of the simplest methods is shown in 
Figs. 88 and 89. In one case the wire is 
simply opened on the insulator and the 
two ends brought together by means of a 
connector, c, such as is frequently used in 
electric light work, the wire being held in 
place by means of binding-screws. One 
end of this connector may be soldered to 


Fia, 90.—BaBy KNniFE-SWITCH. 


the wire to ensure a firmer contact and the 
other held by means of the binding-screw. 
To make a test, the lineman goes up the 
pole, opens the wire at his connector, after 
which he can easily test in either direc- 
tion, or both, with a testing telephone set. 

Fig. .89 shows the same thing, except 
that there are two connectors applied at 
some transposition point. Both these con- 
nectors should be opened if the test is to 
be made for a “ground,” but it is only 
necessary to open one when testing for a 
cross. With toll lines, however, it is gen- 
erally more convenient to place these test 
stations at spots where the tests can be 
made at the telephone stations, provided 
they are not too far apart. In the first 
place, secure three baby knife-switchea, 


soldered. 
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such as are shown in Fig. 90, mount the 
three in a box to be placed on the side of 
the pole, the box to be locked by a key kept 
at a house near-by. 

Some one around the station should be 
instructed in the use of these switches, 


HOUSE 


Fie. 91.—Test SWITCHES. 


which are connected as in Figs. 91 and 92. 
Should the switch on the left side be 
opened, the house telephone is then con- 
nected to the right, and vice versa; open- 
ing the middle switch cuts the house tele- 


phone off the line should trouble be found - 


in that direction. | 

In Fig. 92, however, an ordinary cir- 
cuit-changing switch is used in the house 
connection, which can be switched either 
to the east or west side when the line 
switch is open. 

The box containing these switches 
should be placed high enough to be out 
of the reach of mischievous persons and 
the wires leading to it covered up to a dis- 
tance above the ground, and the best 
duplex rubber-covered wire used to make 
the connection. 

The person in charge of this station 
should be instructed to make tests when- 
ever he discovers any trouble on the line, 
and, by getting one end or the other, re- 
port to headquarters. 

The box containing these switches 
should be water-tight and shallow enough 
so that the door can not be closed while 


the switches are open, in order to prevent 


forgetfulness on the part of the attendant. 


Fia. 92.—TEst SWITCHES. 


With this system in use, trouble can read- 

ily be tested from one station to another 

till it is located between two of them. 
Connections to these switches should be 


The phenomenon of osmosis has been 
turned to account by Dr. Graf Schwerin, 
of Munich. Patents have been taken out 
for the extraction of moisture from such 
materials as peat, wood pulp, etc. 
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System of the Manhattan Elevated 
Railway in New York City. 


HE work of equipping the elevated 
railway system of New York’ city 
with electric traction has now 

progressed to such a point that one line 
—that on Second avenue—is about to 
be opened for service and it is expected 
that the others will very shortly follow. 
The equipment of this important system 


of railways is in many ways a notable 


S m n 


——— 


ONE OF THE 5,000- 


. achievement and the design adopted re- 


flects, in a high measure, credit upon all 
who were concerned in its development. 
The work involved in the substitution 
of electricity for steam on these lines has 
included the equipment of a large number 
of trains, the erection of an enormous 
generating plant, the installation of high- 
pressure transmission lines to numerous 
substations and the elaboration of a sys- 


tem of lighting and motive power for the 


trains, yards, platforms, stations, offices 
and shops of the company. 


THE GENERATING STATION. 

The central generating station of the 
company is a building 205 feet wide by 
395 feet on one side and 413 feet on the 
other, situated on the water-front at the 
foot of Seventy-fourth and Seventy-fifth 
streets, on the East River, in the Borough 
of Manhattan. The maximum capacity 
of the plant is 80,000 horse-power. 


The building is longitudinally divided 
by a brick fire wall, the boiler equipment 
being placed on one side and the engines 
and dynamos on the other. The quipment 
consists of eight units, each of which is 
complete in itself and practically inde- 
pendent of the others. Each of these 
units consists of four batteries of boilers, 
one condenser, the necessary boiler feed 
pumps and piping, one engine and one 
alternator. Each unit has a boiler capac- 
ity of 4,200 rated horse-power of Babcock 
& Wilcox horizontal water-tube boilers, ar- 


ranged to operate at nearly 200 pounds 
steam pressure. The Roney type of 
mechanical stokers is used on the boilers, 
it being estimated that these machines 
will save the labor of 180 men in stoking. 
The 256 stokers which have been installed 
under the sixty-four boilers are capable 
of developing fifty per cent above the 
rated capacity of the latter. When this 


KW. UNITS IN THE MANHATTAN RAILWAY CoMPANY’s STATION. 


boiler plant is finished it will be the larg- 
est ever designed or installed. 

Fuel economizers of the Green type are 
employed in the headers carrying the hot 
gases from the boilers to the smokestacks ; 
sixteen of these machines being installed. 
They are of the high-pressure type and 
aggregate a total of 8,192 tubes. 

The smokestacks are one of the most 
imposing features of the structure. They 
are four in number, seventeen feet in 
diameter inside and 278 feet high above 
the mean tide level of the East River. 
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PART OF THE REVOLVING FIEID OF A MANHATTAN 5,000-Kw. ALTERNATOR. 


The stacks are of the Custodis type, con- are among the finest structures of this 
structed of sector-shaped bricks, and kind in the world. While their dimen- 
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sions are sufficient to furnish all ordinary 
draft requirements, sixteen blowers of’ the 
Sturtevant company’s type have been in- 
stalled to furnish forced draft should this 
be needed. ‘These blowers are operated 
by polyphase motors. The boiler pumps, 
of the triplex single-acting Gould type, are 
eight in number, each being direct 
coupled with a 6500-volt direct-cur- 
rent motor. The most interesting 
feature, perhaps, of the installation 
is the magnificent generator units, each 
consisting of a 5,000-kilowatt Westing- 
house revolving field alternator, direct 
coupled with an Allis-Corliss combined 
vertical and horizontal engine. These 
units have a nominal or economical work- 
ing rating of 5,000 kilowatts, with a max- 
imum capacity of 7,500 kilowatts, and are 
the largest electrical generators that have 
ever been erected. 
The steam engines were designed by 
Mr. Edwin Reynolds and built at the Allis 
shops in Milwaukee. The engines are of 
an unusual type, the two high-pressure 
cylinders being vertical and the two low- 
pressure cylinders horizontal, thus mak- 
ing the machine effectively a pair of com- 
pound engines. The cylinders are, re- 
spectively, forty-four and eighty-cight 
inches in diameter with a five-foot stroke, 


PORTION OF THE ARMATURE OF 5,000-kW. ALTERNATOR, SHOWING METHOD OF WINDING. 
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and the machines are adapted to run at 
seventy-five revolutions per minute. The 
engines have a maximum capacity of 12,- 
000 horse-power. The cranks are set so 
that the shaft receives eight impulses per 
revolution, making the turning effort so 
uniform that the flywheel effect of the 
rotating field of the alternator is sufficient 
for steady revolution. The arrangement 
also prevents any dead centre and enables 
the engine-man to start these gigantic 
machines without paying attention to the 
point at which they have stopped. Steam 
jackets are not used, but the valves are 
placed in the heads of the low-pressure 
cylinders, making a partial jacketing ef- 
fect. The Reynolds-Corliss valve gear is 
employed, with separate eccentrics for the 
steam and exhaust valves of each low- 
pressure cylinder. The two sides of the 
engine are entirely distinct, and one can be 
run with the other uncoupled, if so de- 
sired, without affecting the steam ef- 
ficiency of the machine. 

The steam pipes leading to these en- 
gines are fourteen inches in diameter, the 
effective pressure at the cylinder being 
150 pounds per square inch. A separate 
intermediate receiver is provided for each 
side of the engine, each of these contain- 
ing 773 square feet of two-inch copper 
tubing, filled with: boiler steam, as a re- 
heating surface. The exhaust pipes lead- 
ing from these engines are forty inches in 
diameter, each unit being piped to a 
separate condenser. | 

The pistons are rectangular in cross-sec- 
tions with bull and packing ring and fol- 


lower, all heavily ribbed, screwed on to- 


the rod with a jam-nut and keeper. The 
rods are all eight inches in diameter, of 
open-hearth steel, screwed into the cross- 
head as well as into the piston. The 
Allis-Reynolds cross-heads have been mod- 
ified, and provision made for fastening 
the babbitt-lined shoe to the body of the 


cross-head in addition to the usual studs — 


of the adjustable wedges. The connecting 
rods of the vertical and horizontal engines 
are of the same length—5.4 cranks. They 
are of open-hearth forged steel, with a 
solid end in the cross-head and strapped 
at the crank-pin end. The cross-head pins 
are twelve by twelve and the crank pins 
eighteen by eighteen, or nine by eighteen 
inches for each rod. 

The dynamos are machines of extra- 
ordinary interest. They are wound to de- 
liver three-phase current at 11,000 volts 
normal, which may be raised to 12,000 
volts if necessary. The wave form is 
very nearly a true sine curve under all 
conditions of load and power-factor, and 
the regulation between no load and full 
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load is within six per cent. The rise in 
temperatures under full load for twenty- 
four hours does not exceed thirty-five de- 
grees centigrade and at fifty per cent 
overload will not exceed fifty-five degrees 
centigrade. The efficiency at full load 
from engine to switchboard is 96.5 per 
cent. 

Mr. L. B. Stillwell, the consulting en- 
gineer of the Manhattan company, calls 
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eliminates the usual auxiliary flywheel. 
The weight and dimensions of the revoly- 
ing dynamo field are such, with reference 
to the turning moment of the engine, that 
any auxiliary flywheel is unnecessary. 
“The revolving parts of the dynamos 
are particularly designed to secure very. 
unusual strength and consequent ability 
to resist the tendency to burst and fly apart 
in case of temporary abnormal speed 


_ DETAIL oF ONE OF THE 11,000-VoLT Motor-ConTROLLED OIL SWITCHES IN THE MANHATTAN 


RAILWAY COMPANY'S STATION. 


attention to other distinctive features in 
the design and construction of the equip- 
ment that may be summarized here with 
profit: 

“Uniformity and symmetry in organiza- 
tion and arrangement of apparatus, both 
in power-house and in substations, it is 
believed, will facilitate future extensions 
and secure advantages of simplicity in 
construction, and, more especially, in oper- 
ation. 


“ The design of the engine-dynamo unit 


through accident of any kind. The hub of 
the revolving field, which is also the fly- 
wheel of the engines, is of cast-steel, and 
the rim is carried not by the ordinary 
spokes but by two webs of rolled steel. 
“The angular velocity of the revolving 
field, as determined by the relation of fly- 
wheel effect and torque or turning mo- 
ment exerted upon the shaft by engine 
pistons, is uniform to an extraordinary 
degree. l 
“Especial effort was made to attain 
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A GROUP oF 555-KW. TRANSFORMERS IN SUBSTATION No. 5, MANHATTAN RAILWAY. 


close approximation to the theoretically 
perfect form of the ‘potential curve’— 
‘wave-phase’-—through a half cycle, that 
is, the sine curve, the armature being so 
wound as to provide four conductors per 
phase per pole.” 

The machines are of the revolving field 
type, the field magnets with their windings 
forming the rim of a great wheel which 
is attached by web plates of rolled steel 
to a cast-steel hub directly keyed upon the 
engine shaft. The revolving field is 
thirty-two feet in diameter, part of it 
being excellently shown in one of the ac- 
companying illustrations. At seventy-five 
revolutions per minute, which is its rated 
speed, the periphery runs at 7,540 feet 
a minute. The revolving field weighs 
370,000 pounds. 

There are forty field poles, built up of 
laminated steel. They are wound with 
copper strap on edge, one layer deep, and 
the insulating material is cemented in 
place between the turns. The edges of the 
strap are exposed in order better to dis- 
sipate the heat developed. The normal 
exciting current for each alternator field 
is approximately 225 amperes at 200 volts, 
and the winding is so designed that the 
excitation can be increased to care for 
an overload of fifty per cent.and a ninety 
per cent power-factor. The field wind- 
ings are held upon the poles by copper 
wedges driven between the pole tips. 
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member of the machine, consists of six 
heavy castings, to which the laminated 
plates are attached. A portion of the 
armature, in process of being wound, is 
shown in one of the illustrations. The 
winding is composed of insulated copper 
bars, and the laminated armature plates 
are separated at intervals by ventilating 
spaces, through which a constant stream 
of air is blown by the centrifugal action 
of the rotating field. 

The winding is of the distributed type 
with four slots per phase per pole: It 
was regarded as specially important to 
design these machines for as smooth a 
wave form as possible, in order to prevent 
the possible detrimental effect of har- 
monics, in view of the great capacity and 
self-induction of the immense system of 
cables and transmitting apparatus con- 
nected with these machines. This precau- 
tion was also necessary, in view of the 
large number of rotary converters em- 
ployed. Each slot of the winding con- 
tains three bars, any of which may be 
removed without disturbing the bars in 
the other slots and without moving the 
frame of the machine. The insulation of 
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these conductors is such that it will with- 
stand a puncture test of 25,000 volts for 
half an hour. 

These dynamos being by far the largest 
that have ever been constructed, some in- 
teresting questions came up in their de- 
sign in regard to transportation of parts 
and facilities for handling and assembling. 
The great works of the Westinghouse 
Electric and Manufacturing Company, at 
Pittsburgh, where they were built, are well 
equipped with the large tools and heavy 
handling machines necessary, but it was 
found necessary to build special freight 
cars for hauling the parts to New York, 
and also to take into account, in the de- 
sign, the clearance of tunnels, bridges, 
etc., along the lines of railroads over which 
these parts had to be shipped. The dy- 
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proper point and transforming the current 
to direct current for supplying the third 
rail. These substations have been erected 
upon a uniform design, this feature of 
uniformity, as commented upon in Mr. 
Stillwell’s remarks above, being marked 
throughout the entire installation. 

The converters are arranged in two par- 
allel rows and the transformers are lo- 
cated in groups of three in galleries along 
the sides of the substations. In the vari- 
ous substations there are twenty-six ro- 
taries and seventy-eight transformers. A 
group of these transformers is shown in 
one of the illustrations. The transform- 
ers are rated at 550 kilowatts capacity, 
connected in delta, and furnish ap- 
proximately 390 volts in their secondary 
circuits. On account of the different dis- 
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Showing Collector Ring End 


Two Views or ONE oF THE 1,500-Kw. Rotary CONVERTERS 


namos were assembled for the first time 
when they reached New York and tested 
out satisfactorily. This is regarded as no 
smal] achievement. The weight of each 
complete machine is 900,000 pounds and 
pee height of the machine is forty-two 
eet. 

The exciters for these immense ma- 
chines are four in number, each of 250 
kilowatts capacity, and are of the West- 
inghouse direct-current type. These ex- 
citer machines are each driven by a direct- 
coupled engine. Rotary converters and 
transformers will be installed at the cen- 
tral power station to furnish direct cur- 
rent for operating the motors and lighting 
plant. 

THE DISTRIBUTION SYSTEM. 

The lines of the Manhattan Elevated 
Railway include thirty-seven miles of road 
in the boroughs of Manhattan and the 
Bronx. Eight substations have been 
erected along the lines, in each of which 
is installed the necessary transforming 
apparatus for reducing the voltage to a 


tances from the power stations at which 
the substations are located, and the fact 
that all of them are fed from alternators 
operated in parallel, the effective poten- 
tials delivered by the high-pressure dis- 
tributing cables to each is different. Pro- 
vision for adjustment of the ratio of trans- 
formation of the step-down transformers 
to offset this difference has been made in 
cach case. The transformers are of the 
air-cooled Westinghouse type, with mo- 
iat a for each group. Their 
guaranteed efficienci 
ani es are 97.75 per cent 
The rotaries are the largest that have 
yet been constructed, having a nominal 
rating of 1,500 kilowatts each and a max- 
‘mum capacity of 2,250 kilowatts each. 
Fach is a self-contained unit. They are of 
the twelve-pole type and operate at 250 
revolutions per minute under the twenty- 
five-eycle current with which they are 
supplied. The field is compound-wound 
the shunt winding being arranged for self- 
excitation, The direct-current output is 


Vol. 40—No. 2 


at 625 volts, and the guaranteed efficiency 
at full load is 95.75 per cent. The arma- 
ture is of the slotted-drum type, the wind- 
ing consisting of strap-wound coils formed 
and insulated before being placed in posi- 
tion. The winding is of the parallel type, 
in twelve circuits, and is cross-connected 
by appropriate balancing rings. The 
average limit of potential between com- 
mutator bars does not exceed twelve volts. 
The various features of the construction of 
these machines are clearly shown in the 
accompanying illustrations. 

The field frames are of cast iron and 
the field pieces are laminated, the faces 
of the latter being beveled to allow the use 
of copper shields. The series field is suffi- 
cient to compound the direct-current volt- 
age from 575 to 625 volts between no load 


Showing Commutator End. 


FOR THE MANHATTAN RAILWAY. 


and full load. The series winding is of 
strap copper, wound on edge. The makere 
guarantee the rotaries to stand 100 per 
cent overload without falling out of step 
or hunting. Each of these machines is 
thirteen and one-half feet high. The 
starting of these immense converters is 
accomplished by direct current furnished 
from starting sets, each consisting of a 
direct-current dynamo driven by a three- 
phase induction motor. 

All of. the direct current generated at 
these substations, having a maximum 
total capacity of 55,000 kilowatts, is fed 
to the third rail and feeder system, upon 
which the traction motors are operated. 


The first official trial of the electrical 
service on the Manhattan Elevated Rail- 
way was made Thursday afternoon, Jan- 
uary 9, just as this issue of the ELEC- 
TRICAL REVIEW goes to press. The trial 
trip was attended by officials of the rail- 
way company, press representatives and 
others, and was successful throughout, 
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. The Personnel of the New York Rapid 


Transit Subway Work. 
On this page is shown a group photo- 


graph of the engineers and contractors for 


the New York Rapid Transit Subway, 
now being constructed in Manhattan 
Island and the Borough of the Bronx. 
It is interesting to note that this group 
of men has in charge the most important 
piece of electric traction work now in 
process of construction anywhere in the 
world. It is believed that the investment 
represented by this railway, when it is 
completed, will be in excess of fifty million 
dollars, while the difficulties that have 
been encountered and are still to be met 
in its construction are probably greater 
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ENGINRERS AND CONTRACTORS FOR THE New York RAPID TRANSIT SUBWAY. 


than those of any other similar under- 
taking anywhere. 

Mr. John B. McDonald, to some degree 
the moving spirit of the enterprise, and 
general contractor for the entire work, 
has exhibited in this undertaking an ex- 
ample of the same spirit that overcame 
difficulties and overrode obstacles in the 
construction of the Atlantic cables or the 
transcontinental railroads. Nowhere else 
has the building of an underground line 
for city transportation encountered such 
natural and artificial difficulties as exist 
in New York city. The character of the 
rock through which much of the work has 
to be driven, the tangled and complicated 
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maze of pipes and subways which occupy 
portions of the ground immediately under 


the surface, the height and weight of 


buildings along the narrow streets through 
which some of the tunnels must run, and 
other difficulties too numerous to men- 
tion, would have deterred any but the 
boldest spirits from such an undertaking. 

The engineering side, however, of the 
subway work has been scarcely less im- 
portant than the financial and executive 
branch of the work. Although no an- 
nouncement has yet been made of the type 
of electric traction that will be used in the 
subway, it is understood that this will be a 
direct-current system with very rapid ac- 
celeration, permitting high overall speeds. 
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The gentlemen in the front row of the 
photograph, from left to right, are: Gen- 
eral Henry T. Douglas, principal assistant 
engineer; Mr. S. F. L. Deyo, chief en- 
gineer; Mr. E. P. Bryan, general manager 
of the Rapid Transit Railway Company; 
Mr. John B. McDonald, general con- 
tractor for all the subway work; Mr. L. B. 
Stillwell, electrical director; Mr. A. E. 
Olmstead, division engineer, and Mr. 
Frederick Evans, secretary. At the ex- 
treme left, behind General Douglas, stands 
Mr. John Van Vleck, mechanical engi- 
neer. The photograph was taken in the 


draughting. room of the offices of Mr. 
McDonald, on the thirtieth floor of the 


Park Row Building. 


A Dinner and Reception to 
Mr. William Marconi. 

The American Institute of Electrical 
Engineers will give a dinner and reception 
to Mr. William Marconi at the Waldorf- 
Astoria Hotel, New York, at seven o’clock, 
Monday evening, January 13, 1902. A 
number of guests have been specially in- 
vited to meet Mr. Marconi, among them 
Professor Alexander Graham Bell, the in- 
ventor of the telephone. Several gentle- 
men will speak, among them Dr. Michael 
I. Pupin and Professor Elihu Thomson. 
The event will take the form of the annual 
dinner of the Institute, Mr. Marconi being 
the guest of honor. It is expected that 


ladies will attend the dinner. 
Mr. Marconi is expected to arrive in 


A. E. OLMSTEAD. FREDERICK EVANS. 


Photo by P. P. Pullis. 


New York on Sunday, January 12, and to 
remain a few days before sailing for Eng- 
land, where he-will continue his experi- 
ments on long-distance wireless teleg- 
raphy. 
Telegraphic Code for East and South 

a Africa. 

The manager of the Western Union 


Telegraph Company, at Washington, has 
stated that the “unicode” has been de- 


posited by the British Government at Aden 
and Cape Town and may be used in addi- 
tion to the codes already notified for mes- 
sages to and from Cape Colony, Natal, 
Rhodesia, Seychelles, Mauritius, Madagas- 
car, British and German East Africa, 
Mozambique and Lourenço Marquez, 
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The Fine Central Office of the Columbus, 


N these pages are shown illustrations 
of the operating room of the main 
central office of the Columbus, 

Ohio, Citizens’ Telephone Company, one 
of the finest independent telephone ex- 
changes in the United States. 

The immediate capacity of the full 


multiple switchboard is 5,440 main lines, 


while the capacity of the company’s sub- 
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ways, laid under the streets in the under- 
ground district of the city, is for 12,000 
lines. At present there are 5,420 majn 
line subscribers with a total number of 
telephones in service of very nearly 6,000. 
On account of the rapid growth of the 
plant contracts have already been let for 
additional switchboard facilities to ac- 
commodate 2,400 lines in addition to the 
present capacity. 

The exchange is located in a very solidly 
constructed building erected for the pur- 
pose and occupies all of the third and 
fourth stories and a large part of the 
second floor. The ground plan of the 
building is eighty by ninety-two feet in 
size, while the company’s warehouse and 
storage place for poles, wires, construc- 
tion material, ete.,are on a separate plot of 
ground. The system in use throughout is 
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A Model Independent Telepho 


Exchange. 


that of the Kellogg Switchboard and Sup- 
ply Company, of Chicago. The cables are 
of the filled paper type, manufactured by 
the Standard Underground Cable Com- 
pany, of Pittsburgh, Pa., and the method 
of operation is upon the so-called central- 
energy system, in which the battery power 
necessary for operating the exchange is 
concentrated at the central office. A total 
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ne 


Telephone Company. 


running around two sides, while the moni- 
tors and chief Operators are located at 
desks in the middle of the room. The 
exchange reflects great credit upon its 
constructors and upon the company whose 
operations have been entirely successful. 
The officers of the Columbus Citizens’ 
Telephone Company are as follows: Presi- 
dent, Mr. Henry A. Lanman ; secretary 


A GENERAL VIEW OF THE CENTRAL OFFICE OF THE COLUMBUS 


of 140 operators is employed and these 
answer an average of somewhat more than 
75,000 calls per day. - 

Radiating from Columbus as a centre 
are seven trunk lines of the United States 
Long-Distance Telephone Company, giv- 
ing connection with substantially all of the 
independent telephone stations in the state 
and also connecting with points in the 
states of Kentucky, West Virginia, Penn- 
sylvania, and through Michigan as far as 
Saginaw and Bay City. Twenty thousand 
telephones in Indiana are also reached, 
and at present over 150,000 telephones are 
capable of being connected with this ex- 
change by means of the long-distance lines 
mentioned above. : 

It will be noted from the illustration 
that this main operating room is very 
large and well] arranged, the switchboards 


and treasurer, Mr. Edwin R. Sharpe; 
general manager, Mr. Frank L. Beam. The 
directora are Messrs, Henry A. Lanman, 
Edwin R. Sharpe, Henry A. Everett, 
James M. Thomas, Wm. A. Hadesty, John 
Joyce, James B. Hanna, James B. Hoge, 
and H. D. Critchfield. 


Telephone Connections between 
France and Italy. 
A new telephone line connecting the 
French and Italian long-distance tele- 


phone networks was opened on January 1, 
when official greetings were exchanged be- 
tween members of the French and Italian 
governments. So far the line does not ex- 
tend into the southern parte of Italy, but 
only into the northern regions about Milan 
and Turin ; connection with Rome has not 
yet been completed. The line crosses the 
Alps and its completion marks the first 
telephonic conversation between the two 
countries named. 
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Independent Telephone System of 
Philadelphia Successfully 
Inaugurated. 

On the morning of January 1 the new 
exchange and headquarters of the Key- 
stone Telephone Company at Second and 
Sansom streets, Philadelphia, was opened, 
and a party of invited guests had the 
privilege of using the wires of the new 
system for the first time. The occasion 
was marked by an informal reception and 
luncheon in the executive offices of the 
company. 

‘The building in which the exchange is 
installed was formerly known as the Com- 
mercial Exchange, and is very well sit- 
uated and constructed for the purpose of 
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weeks. At present it is lacking in some 
essentials of completion. The officers of 
the Keystone company are: President, 
R. H. Foerderer; secretary and treasurer, 
W. H. Clark; general manager, Charles E. 
Wilson; chief engineer, Louis Duncan, of 
New York. 
eaii 
The London Telephone Situation. 
The agitation against the terms of the 
Post Office telephone service in London 
has been pushed on with much vigor both 
by the London County Council and the 
press. After a deal of public denuncia- 
tion on the part of several members of the 
London County Council, this body organ- 
ized a deputation to the Postmaster-Gen- 


CITIZENS’ TELEPHONE COMPANY, SHOWING MAIN SWITCHBOARD. 


a telephone central office. The interior 
has been entirely rebuilt and is weather- 
proof throughout. The building is five 
floors in height, with a large light-well in 
the centre. The company is retaining for 
its own use the three upper floors, the 
fifth floor being given over entirely to the 
exchange room and retiring rooms for the 
operators. The system used is that of the 
Kellogg Switchboard and Supply Com- 
pany, a full. multiple switchboard for 
7,200 subscribers having been provided 
and planned. So far the company has put 
down 1,050 miles of ducts in the central 
section of the city between the two rivers, 
and over 1,000 manholes have been built. 
For the present three exchanges will be 
operated, one of them being in West Phila- 
delphia. The exchange is-expected to be 
in full commercial operation in five or six 


eral praying for a reduction from £17 to 
£12 per annum and asking that the £5 toll 
rate should be reduced to £3. Mr. J. W. 
Benn, the leader of the deputation, point- 
ed out how unreasonable was the proposed 
subscription, and, as has so often been 
done before, emphasized the fact that in 
no other European country is the tariff 
higher than £10. But an agreement has 
recently been ratified between the com- 
pany and the Post Office, and this, coupled 
with Lord Londonderry’s reply to the above 
deputation, practically precludes any imme- 
diate possibility of modification. One point 
of view from which the Post Office author- 
ities may possibly argue, and which I do 
not remember having seen mentioned be- 
fore, is that they draw a royalty from the 
company. Thus, if by reason of govern- 


ment competition the company were com- 
t 
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pelled to reduce its tariff its resultant 
revenue would be correspondingly reduced, 
from which it follows that the government 
royalty would suffer, and for some years, 
at least, the magnitude of the Post Office 
telephonic business could not be expected 
to counterbalance this loss. That the com- 
pany is quite satisfied with the present 
condition of things is evidenced by the 
following extract taken from one of its 
circulars inspired by the above agreement: 
“The real and underlying principle of the 
agreement seems to be that for the future 
there is to be mutual cooperation between 
the Post Office and the company in the 
development of the telephone system in 
London. . . . In other words, it will be 


` | 


‘competition?’ as regards quality of service, 
and ‘cooperation? as regards working ar- 
rangements.” Truly, the realization of 
the government telephone service is not 
value for the anticipation, but it is only 
another lesson to us all not to attach too 
much faith to the utterances of our politi- 
cal ministers. The promises made by Mr. 
Hanbury at the time of the telephone en- 
quiry a few years ago have left a some- 
what sore place. 


American Telephones in England. 


The General Post Office has just 
ordered its entire equipment of telephones 
for London from the Western Electric 
Company’s Chicago works. This is for 
the apparatus to be used in the new 
municipal installation, 
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An Improved Direct-Reading Ohm- 
meter. 

The ohmmeter is a modified form of 
Wheatstone slide wire bridge self-con- 
tained with its battery and a telephone as 
an indicating instrument, and so arranged 
as to give immediate direct readings of 
the resistance of any object connected 
with its terminals. In its modified and 


improved form, lately brought out by i 


Messrs. F. B. Sage & Brothers, New York, 
it is claimed that considerable advance 
has been made upon former types. 

Two arms of the bridge are formed by 
the slide wire and the third and fourth 
by the known and unknown resistance, 
respectively. An unknown resistance 
being in circuit, a suitable known resist- 
ance is plugged in and a point is sought 
for on a wire with a stylus where no sound 
is heard in the telephone receiver. This 
point of silence is exceedingly sensitive, 
a deviation of one-hundredth of an inch 
from the exact point producing a distinct 
noise in the telephone receiver, which is in 
series with the indicating circuit. 


DIRECT-READING OHMMETER. 


The instrument receives its source of 
energy from a battery in the lower part 
of the box which is cut in circuit by a key 
in the telephone, and automatically dis- 
connects itself on laying the receiver down, 
thus saving the battery. ` 

There are four known resistances, any 
one of which can be connected in circuit 
by the manipulation of a single plug, thus 
producing four sets of scale readings along 
the slide wire, giving the instrument a 
range of from one one,thousandth of an 
ohm to 200,000 ohms. The plug contact 
is claimed to be of a much more substan- 
tial character than any plug contact on 
Tesistance measuring instruments. The 
plug is connected with a stout but very 
flexible cord and fits in an all-metal socket 
which is reamed to accurate taper fit for 
the plug, and therefore can never change 
due to warping of the rubber base on 
which it is mounted. Moreover, there is 
only one friction contact in series in the 
plug circuit instead of two, as is the case 
with the ordinary plug arrangement. The 
makers have found that this is a most 
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marked improvement, and that where it 
was necessary before to use care +o see that 
the plug was tight, the most careless fit- 
ting of the plug into its socket now gives 
results which are exceedingly satisfactory. 


Fie. 1.—Rorary CEILING SWITCH. 


Moreover, there ig only one plug contact 
in the entire bridge circuit which is a gain 
over ordinary arrangements for this work, 
for it is well known that a multiplicity 
of plug contacts produces proportionate 
errors. 

Thescale of the direct-reading ohmmeter 
is engine-divided. The telephone which 
was formerly placed in a separate com- 
partment in the lower part of the box is 
now placed in a more convenient position 
under a clip in the upper part of the case 
and additional space is thereby secured 
for batteries which are contained in the 
lower part of the instrument. 

The coils of the instrument, four in 
number,-are wound with care and elabo- 
Tately protected from corrosion or mechan- 
ical damage. 

The great feature of the instrument is 
its exceeding rapidity in determining a 
resistance. The point of silence on the 
slide wire can be found in less than .ten 
seconds by an inexperienced operator. 


New York Electrical Society. 


The twenty-fifth meeting of the society 
will be held at the College of the City of 
New York, corner Lexington avenue and 
Twenty-third street, on Wednesday, Jan- 
uary 15, at 8 P. m. Dr. F. A.C. Perrine, 
president of the Stanley Electric Manu- 
facturing Company, formerly professor of 
electrical engineering at Leland Stanford 
University, at Palo Alto, Cal., will de- 
liver a lecture on “Water-Power Condi- 
tions and Power Transmissions on the 
Pacific Coast.” The work being done in 
‘California includes the longest transmis- 
sions and highest voltages in the world, 
and in regard to these Dr. Perrine will 
lay before the members data and practical 
points of the most valuable character, 
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Rotary Ceiling Switch. 


A new rotary ceiling switch, containing 
many unique and important improvements, 
has been recently placed on th 
by Messrs. J. Jones & Sons, of 66 Cort- 
landt street, New York city. The switch 
is used in conjunction with the regular 
snap switch and has a rotary cam mové- 
ment. It is simple in construction and 
can be easily detached by pressing a spring 
which releases the clutch holding the key 
of the switch. By this means it ig made 
very convenient for wiring purposes, as 
all the parts are left open and exposed so 
that it can be rewired without removi 
it from the ceiling where it is placed. 
Fig. 1 illustrates the switch with the 
clutch in position and ready for operation. 
Fig. 2 illustrates the clutch thrown open 
and the switch ready for wiring. 
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Long Telephone Lines in Europe. 

Consul - General Richard Guenther 
writes from Frankfort, Germany, that 
Paris is the centre of an international 


` telephone wire net; its extreme ends arc 


London, Hamburg, Berlin and (in con- 
nection with the French-Italian line about 
to be opened) Turin and Milan. The 
Paris-Berlin line is the longest, with about 
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Fig. 2.—Rotary CEILING SWITCH. 


625 miles of wire. The Paris-Hamburg 
line is about the same. ` The distance from 
Paris to Turin, measured by an air line, 
is about 375 miles, but that between Paris 
and Milan about 470 miles. But all ee 
lines are eclipsed in length by that 
tween Paris and Cologne, not by the direct 
line, but by indirect connection, often 
rendered necessary by breaks in the other 
service. In such cases, a person in Paris 
desiring to speak to Cologne is connected 
via Berlin. This roundabout way 1n- 
creases the wire distance about 375 miles, 
making the total about 1,000 miles. The 
Cologne Gazette states that this does not 
impair the distinctness of the message, 
and no loss of time is noted in using this 
increased distance, 
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New Telephone Express Switchboard. 

The Sumter Telephone Manufacturing 
Company, of Sumter, S. C., has recently 
introduced what it calls the “Bull’s-Eye” 
express switchboard. The drop and jack 
is of the self-contained combined type, and 
one of its special and distinctive features 
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ment. Drop coils are cut out of the talk- 
ing circuit as soon as the plug enters the 
jack. 
The disappearance of the “bull’s-eye” 
number signal, which is mounted on the 
shutter, may be easily detected from an 
oblique angle as well as position im- 
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SIDE VIEW OF THE 


is that the shutter falls inwardly, which 
is believed to be an advantage over all 
outwardly-falling shutters. It can not be 
thrown by accidental contact with the 
operator's hand, plug or cord while 


operating the board in answering calls and 


establishing connections. The clicker or 


shutter catch holding the shutter in its 
restored position is protected by the shut- 
ter falling inwardly, as it is concealed be- 
hind the shutter and drop front, eliminat- 
ing the possibility of the shutter being 


FRONT View oF THE " Buut’s-Eve” Dror. 


thrown by any other than its normal 
means. The shutter is mechanically self- 
restored by the point of the plug imme- 
diately upon its entering the jack. 

The drop may be easily and quickly 
withdrawn from the front of the switch- 
board cabinet. All of its parts are easily 
accessible and interchangeable. The drop 
coil is removable without having to un- 
solder any of its connections. 

The drop is constructed so that it is 
Susceptible of the most sensitive adjust- 


* BuLL’s-EYE ” DROP. 


mediately in front of the drop section. 
The clearing-out or “ring-off” drops are 
of the tubular type, the armor being bored 
from solid Swedish rod. These drops are 


MANUALLY-OPERATED OIL SWITCH. 


exceedingly sensitive, present a high im- 
pedance, and are bridged across the cord 
circuit. Each drop is provided with a 
reliable night-bell circuit, closed under a 
single contact spring actuated by the 
gravity of the shutter. 
ins i 
A lanually-Operated High-Tension 
Oil Switch. 

The accompanying illustration shows 
a type of oil switch for handling high-ten- 
sion currents, manufactured by the G. I. 
Company (General Incandescent Are 
Light Company), and intended for use 
on circuits up to 6,600 volts pressure, 
with capacities up to several hundred 
amperes. The switch consists essentially 
of a cast-iron oil receptacle in which all 
of the live parts of the switch are sub- 
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merged, the connecting cables running 
through porcelain insulators in the iron 
cover. The switch is operated by a simple 
mechanism controlled by the handle 
shown on the right, which is mounted on 
the front of the switchboard. All of the 
high-tension parts are behind the board 
and are completely cut off from any pos- 
sibility of contact with operatives. The 
same switch is made in a variety of forms 
for different capacities and is also pro- 
vided, when desired, with automatic over- 
load release apparatus, making it virtual- 
ly a circuit-breaker as well as a switch. 
The illustration shows a switch adapted 
to three-phase circuits, but the same 
variety of apparatus is made up also for 
quarter-phase work and for single-phase 
circuits. The great switches used on the 
heavy transmission lines of the Chicago 
Edison Company, which are described 
elsewhere in this issue, are also manufact- 


ured by the same makers. 
. _ -sc@ipe - - ~ 


New Types of Voltmeters. 
A new line of voltmeters, containing 
the permanent. magnet movements of 
the same kind as the regular line sold 
by the Whitney Electrical Instru- 
ment Company, but of a smaller size, 
has recently been placed on the 
market by Messrs. Machado & Roller, 
of 203 Broadway, New York city, 
the general selling agents -for this 
company. The cases are of spun 
brass and are highly polished and 
lacquered and very attractive in ap- 
pearance. The body of the case 
measures six inches in diameter and 
the flange at the base is seven and a 
half inches in diameter. These in- 


A NEw Type oF VOLTMETER. 


struments are particularly designed for 
isolated plant work, where the combined 
qualities of accuracy and neatness are re- 
quired. They are rapidly receiving much 
favor among those whose space is limited 
and who need small instruments of, this 
sort. 


12 


ELECTRICAL REVIEW 


Chicago Electrical Notes. 


(By Our Special Correspondent.) 


inent business men, published in 

the new year editions of the daily 
press, predict a future of continued pros- 
perity for the United States. Some doubt 
is expressed as to whether our present 
enormous export business will continue, 
but there is a general feeling that the in- 
terior trade will remain in the same 
healthy condition which it now enjoys and 
that markets will be found for all our 
manufactures. If these predictions hold 
good, the Central West will make even a 
more remarkable showing in the next 
census than it did in the last. This seems 
to be the prevailing opinion of manu- 
facturers in the West, who claim that it 
is the logical field of greatest develop- 
ment, not alone on account of location, 
but because of its great natural advan- 
tages and supply of raw material. When 
the story of the next decade shall have 
heen written, in nothing will the West 
stand more prominent than in its elec- 
trical development, and one factor which 
will play a part in this progressive move- 
ment to an unusual degree is the young 
man. This was forcibly brought to my 
attention, as especially applicable to the 
electrical industry, in a conversation with 
a prominent manufacturer some weeks 
ago. In going over the field it was sur- 
prising to see the large majority of promi- 
nent concerns which are in the hands of 
men who at their age twenty years 
ago would not, in the business world, have 
been considered much beyond the time of 
their apprenticeship, and they are throw- 
ing all of their energy and intelligence 
into the game. Of course there are a few 
pioneer firms located here and there, but 
the actual heads of these firms are 
young men so far as their years are con- 
cerned—they are simply old in experience. 
The vast majority of electrical enterprises 
which have been born in the last decade 
(and there are many of them) were pro- 
moted by young men and are managed by 
young men. 


A NUMBER of interviews with prom- 


The great western universities are turn- 
ing out, each year, young men with a 
practical education as well as a theoretical 
one. These are hopefully looking to the 
future, and are not afraid to spend two 
or three years in the shops to add to their 
practical knowledge of things. Working 
alongside these graduates are less fortu- 
nate but no less ambitious fellows, who, 
catching the inspiration, are determined 


to carry their side of the burden. Many 
of these are availing themselves of the ad- 
vantages offered by correspondence and 
night schools and are pushing their fellow 
workers for first place. It is of this stuff, 
combined with some of the best products 
of the East, the South and the far West, 
that the men are being made who are to 
continue to develop the western country 
and make it the wonder not only of Amer- 
ica, but of the world. 


The annual police report of Chicago 
places the number of street car accidents 
for 1901 at 924 as against 861 for 1900. 
In these accidents 999 persons were in- 
jured in 1901 and 942 in 1900. The num- 
ber of deaths resulting from these acci- 
dents was 77 in 1901 and 102 in 1900. 


The apparent collapse of the Everett- 
Moore Syndicate came as a surprise to 
most of those who had watched the rise 
of this gigantic effort at trolley-line con- 
solidation. There are some out here, how- 
ever, who say they have been looking for 
such a fall for some montha, Of course it 
is always easy to say one has foreseen an 
event after its happening. A prominent 
railway man in speaking of the rise and 
fall of this concern said the other day 


_ that there was nothing wrong with the 


scheme, the scheme was all right and 
feasible, but the trouble was in biting off 
more than one could chew. 


The Crane Company, of Chicago, after 
figuring on the year’s business, decided to 
show its appreciation of each one of the 
vast army of employés in ita service by 
presenting new year’s gifts which should 
represent a certain per cent of the com- 
pany’s earnings. The books showed that 
this present would amount to $125,000, 
and, on the last day of the year, each em- 
ployé was handed his pro rata of this 
princely sum. Such liberality as this de- 
serves to be especially mentioned. 


The popular protest against the present 
street railway régime in Chicago may or 
may not lead to improvement. The poli- 
ticlans are interested and a legion of new 
ideas and schemes for bettering the serv- 
ice has swept down upon the city. Munic- 
ipal ownerships of course is much talked 
of. Now and then above the smoke of this 
preliminary battle, a mirage of some big 
railway financier like Tom Johnson is 
scen, and some of those looking at it, say 
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he is headed Chicagoward and ig going to 
buy out the local railwaye—“lock, stock 
and barrel”—and reform them into an 
ideal system in which transfers to all parts 
of the city will be given, and the interior 
of a Chicago strect car, with its two rows 
of tortured “strappers,” shall cease to re- 
semble the inside of a packing-house re- 
frigerator, where hams and hogs are 
swung up to chill. The latest plan sug- 
gested to better conditions is to form a 
citizens’ stock company, in which every 
Chicagoan who is so disposed may own a 
limited amount of stock, to be operated 
under franchises which shall guarantee the 
reforms now demanded. Meantime the 
present railway companies are doing busi- 
néss at the same stands and are no doubt 
managing to get three meals a day and the 
proper number of hours for sleep. 


The X-ray is doing all sorts of stunts 
out here in the West, if current reports 
are to be believed. It is curing cancer, 
locating bullets, establishing the truth or 
falsity of doctors’ diagnoses, etc., etc. Per- 
haps the most unique bit of work which is 
accredited to this electrical device is the 
discovery of a live snake in the stomach 
of a patient who for years has been suf- 


fering from an ailment which the doctors 
failed to diagnose. 


The American Steel and Wire Com- 
pany has adopted, and notices have been 
posted in all works of the company, mak- 
ing effective January 1, 1902, a pension 
department, which provides for the pen- 
sioning of old and faithful employés, 1n 
accordance with their terms of service. 
All employés of the American Steel and 
Wire Company, or its predecessors, will be 
cligible to participate in the benefits. 
The funds to provide pensions will be 
furnished by the company, the employés 
contributing nothing. From 25,000 to 
30,000 men are employed by the company, 


The Referendum League, of Chicago. 
is at work securing signatures to a peti- 
tion for having placed upon the ballots in 
the coming elections the question of 
municipal ownership of the traction lines 
of the city. To do this the signatures of 
104,000 voters are required. The league 
claims that 60,000 of these have already 
been secured. 

Chicago, January 4, 1902. 
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Book Review. 


“Blectromagnets—Their Design and Con- 
struction.” By A. N. Mansfield. 314 by 6 
inches. 155 pages. 36 illustrations. Boards. 
New York. D. Van Nostrand. Supplied by 
the ELECTRICAL Review at 50 cents. 


Mr. Mansfield has produced an excellent 
handbook of a practical character on the 
design and construction of electromagnets, 
giving working data that will be appre 
ciated in the machine shop and factory. 
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COMMERCIAL NEWS 


DOMESTIC anb EXPORT 


A New CHILEAN CABLE—A commercial 
house has offered to lay a submarine cable 
from Puerto Montt to Sandy Point for 


$4,000,000. 

JAPANESE ELECTRICAL ACTIVITY—A large 
surplus remains after the expenses of the 
Japanese Government have been looked 
after. It has been proposed to expend part 
of this surplus in the construction of rail- 
way and telegraph lines in Japan. 

RaILWAY TO CHANGE PoweR—The New 
York Central & Hudson River Railroad Com- 
pany is said to be securing estimates of the 
cost for electrically equipping the Newton 
circuit of the Boston & Albany division. 
The company has considered the question 
carefully and now desires to secure esti- 
mates in order to make a final decision in the 


matter. 

Mr. YERKES’S LONDON PLaNns—The chair- 
man of the District Railway has announced 
that the electric power-house which is to be 
erected by the syndicate in which Mr. 
Charles T. Yerkes is interested would fur- 
nish power for the suburban services of a 
number of the lines, as well as to the un- 
derground railways. Arrangements with 
the trunk lines are now being made. 


BRITISH TELEGRAPH NeEws—During the re- 
cent great storm the British telegraph serv- 
ice was rendered almost entirely useless by 
the havoc created by the storm. A wide- 
spread demand that the wires be placed un- 
derground has been created as a result. The 
wires between London and Birmingham have 
already been placed underground, and the 
system is being extended northward. 


TELEPHONE ACTIVITY—lIt is announced that 
the owners of the Independent telephone 
lines in Wisconsin, Minnesota and northern 
Michigan will soon unite to form a long-dis- 
tance toll-line service in the Northwest to 
compete with the Erie System. The Milwau- 
kee Telephone and Telegraph Company, 
which is securing a franchise in Milwaukee, 
is said to be a part of the proposed new com- 
pany. 

LIGHTING IN FRANCE—The principal sources 
of light in France are electricity, gas, pe- 
troleum and candles. Of these candles are 
most common and are used exclusively 
throughout the country districts of Norman- 
dy by rich and poor alike. In some of the 
best hotels electric lights have been installed. 
In the business houses and in the streets gas 
is used principally at present, but electricity 
is slowly taking its place. 


New INDIANA Power Company—The Tippe- 
canoe Power Company has been organized re- 
cently with a capital of $1,000,000. Mr. J. J. 
Burkholder is among the principal stockhold- 
ers. A dam is being built on the Wabash Riv- 
er near Delphi. It is planned to generate 5,000 
horse-power for the purpose of furnishing 
electric lights for Delphi, Logansport, La 
Fayette and Monticello. It is expected that 
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power will also be furnished for a new elec- 
tric line to be built shortly between those 


cities. 


New Georgia ComMpaANy—lIt is planned to 
form a company to be known as the Savan- 
nah Electric Company for the purpose of 
merging the property of the Savannah, 
Thunderbolt & Isle of Hope Railway and the 
Edison Electric Illuminating Company. 
This company is to issue $6,000,000 worth 
of securities. The American Loan and Trust 
Company, of Boston, will be the trustee for 
the new bonds. 


THIRD-RalL IMPROVEMENTS—The New York, 
New Haven & Hartford Railway Company 
is preparing to make improvements on its 
third-rail system between Hartford and Bris- 
tol, Ct. Machines of higher voltage are to 
be placed in the Berlin power-house and 
heavier cables are to be placed in position. 
Substations for transforming the current are 


‘to be erected at Hartford, New Britain and 


Bristol. It is planned to have uniform volt- 
age for the entire service and to establish a 
more frequent express service between Hart- 


ford and Bristol. 


PHILADELPHIA RAILWAY FRANCHISES—The 
Widener-Elkins Syndicate, which controls 
the Union Traction Company, and operates 
the street car lines in Philadelphia, is said 
to have secured the franchises and rights 
which were granted by the legislature and 
city councils to a group of men headed by 
Congressman Robert H. Foerderer, Jr. 
These franchises include surface, elevated 
and underground railways in Philadelphia. 
The securing of these franchises would give 
the company control of all the railways and 
franchises in Philadelphia. These are the 
franchises for which ex-Postmaster John 
Wanamaker offered to give the city $2,000,- 
000, if they were turned over to him. 


A VICTORY FOR THE WESTERN UNION TELE- 
GRAPH CoMPANY—Judge J. G. Slonecker, of 
Topeka, Kan., special referee, holds that the 
law reducing telegraph rates is unconstitu- 
tional, because it confiscates property. The 
law was passed by the Kansas Legislature 
of 1897. It cuts the tolls about forty per cent. 
Twenty-five-cent messages were reduced to 
fifteen cents. The company refused to com- 
ply with the law. A number of persons pre- 
sented a lot of telegrams at the reduced 
rates, and when the company declined to 
send them they brought suit for damages. 
They wanted $100 damages for each message 
which the company refused to send. The 
case finally reached the District Court and 
Judge Hazen appointed Judge Slonecker as 
referee to hear the evidence and submit find- 
ings. Judge Hook, in the Federal Court, de- 
clared the law unconstitutional several 
months ago. Judge Slonecker recently took 
the depositions of the general officers of the 
Western Union Company at New York city. 


IMPORTANT TO WEEKLY PUBLICATIONS—A 
few days ago an announcement was sent out 
from Chicago to publishers in general stat- 
ing that the Post Office Department, at 


.Washington, had ruled that a subscription 


to any publication entered as second-class 
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Matter must be discontinued when the time 
for which it was paid in advance had ex- 
pired. The attention of the department was 
called to this and an official notice was sent 
to all postmasters by the Hon. Edwin C. 
Madden, Third Assistant Postmaster-General, 
requesting them to notify publishers that 
the statement as above given was untrue and 
misrepresented the attitude and purpose of 
the department. The report, it was stated, 
grew out of a ruling of an individual case of 
a New York publication which was carry- 
ing an enormous list of expired subscriptions 
which were largely first induced by pre- 
miums. Mr. Madden writes: ‘There has 
been no new ruling in this regard, and reas- 
onable credit subscriptions to legitimate pub- 
lications are unobjectionable under the law 
and regulations as heretofore.” 

THE EVERETT-MOORE EMBARBRASSMENT—The 
Everett-Moore Syndicate, whose headquar- 
ters is in Cleveland, probably the most ex- 
tensive owner of electric railways in the 
country, has come to grief. A committee of 
Cleveland bankers, representing the credi- 
tors, took charge of the financial affairs of 
the syndicate last week, and is now in con- 
trol of all its properties. Nearly $100,000,000 
is involved in the failure, which is generally 
supposed to have been caused primarily by 
ambitious attempts to do too much on its 
capital, when the tightness in the money 
market prevented the company from getting 
the funds necessary to complete the work 
begun. As far as can be ascertained the 
traction ventures of the syndicate are all 
right and in good shape. The members of 
the Everett-Moore Syndicate are H. A. Ever- 
ett, E. W. Moore, D. Mahler, C. W. Wason 
and J. B. Hanna. Many of Cleveland’s 
wealthy men are stockholders. Among the 
railroads which the syndicate controls are 
the Cleveland City Electric Railway Com- 
pany; the Cleveland, Painesville & Eastern 
Railway and its branches; the Detroit 
United Railways, comprising all the street 
railways of Detroit; the Toledo Railways and 
Light Company, which controls all the street 
railways of Toledo and its suburbs; the 
Northern Ohio Traction Company, which 
controls the street railways of Akron and 
Canton, and a line from Cleveland to Akron 
and Canton to Massillon; the Lake Shore 
Electric Railway, a consolidation of lines 
from Cleveland to Detroit. All these com- 
panies are in as good financial shape as pos- 
sible. The syndicate also owned the Federal 
Telephone Company, United States Telephone 
Company and the Cuyahoga Telephone Com- 
pany, all independent lines, and had heavy 
holdings of many other kinds of investment. 
The stock of the various companies con- 
trolled by the syndicate amounts to over 
$50,000,000 and the bonds to about the same 
amount. It was the Federal Telephone in- 
debtedness which precipitated the trouble, 
and the committee in charge of the syndi- 
cate’s affairs will first attempt to raise funds 
to pay this off. This committee, which is 
now in charge, consists of H. R. Newcomb, 
Colonel Myron T. Herrick, Colonel J. J. Sul- 
livan, Calvery Morris, E. G. Tillotson and 
Kaufman Hays, all of Cleveland. 
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Newport, Ky.—It is announced that plans 
for a power plant have been completed 
which will furnish power to manufacturing 
concerns and business houses here. It is to 
cost $50,000. 


Lrserty, N. Y.—The Liberty Light and 
Power Company has made reductions rang- 
ing from ten per cent on $5 to thirty-five per 
cent on $40 on all accounts paid on the 
fifteenth of the month following. 


New ORLEANS, La.—The controller is ad- 
vertising for proposals for a lighting plant 
to be owned by the city after ten years’ 
operation by the builders. The city elec- 
trician and others are at work upon the 
specifications. 


CORSICANA, TEx.—At a special meeting of 
the city council yesterday afternoon a fran- 
chise was granted to the Corsicana Gas and 
Electric Company for twenty-five years, the 
city reserving the right to fix the rates at 
periods of ten years. 


CHARLOTTE, MicH.—The council has voted 


to discontinue the street lighting contract’ 


with the Charlotte Electric Company. Un- 
satisfactory service is given as the reason, 
although it is supposed that the probability 
of a municipal plant is the real cause. 


DuLUTH, MINN.—The Commercial Light 
and Power Company will shortly add 1,000 
horse-power to its plant of engines. The 
company has spent a large amount in im- 
provements to its station in the past few 
months and proposes to spend more during 
the coming year. 


BERKELEY, CaL.—President John A. Brit- 
ton, of the Berkeley Electric Light and 
Gas Company, states that the rate for in- 
candescent lights to the municipality will be 
reduced on February 1 by one-third. A new 
contract with the city is to be drawn up 
which will be more to the city’s advantage. 


WILMINGTON, DeL.—The city has awarded 
to the Wilmington City Electric Company 
the lighting contract for ten years, begin- 
ning December 31. Mr. John A. Rigg, presi- 
dent of the company, was present at the 
meeting of the council and stated that it was 
proposed to spend about $200,000 in improv- 
ing the plant. 


ENGLESIDE, Pa.—Work on the new power- 
house of the Lancaster County Railway and 
Light Company is being pushed ahead as 
long as the weather will permit. Over 100 
men are engaged at present in the building 
operations. It will be many months, how- 
ever, under the most favorable conditions 
before the plant is finished. 


Santa Rosa, Cat.—A plan is under way 
to harness the waters of Sulphur Creek 
north of Cloverdale for the purpose of 
generating power to furnish electricity for 
the lighting of the city of Cloverdale and 
the big wineries and buildings of the 
Italian-Swiss colony in the town of Geyser- 
ville. The leading spirit in this progressive 
step is Andrea Sbarboro, capitalist and 
banker, of San Francisco, who is also sec- 
retary of the Italian-Swiss colony. 


BEAVER, UTAH—The work of constructing 
the telephone line from Beaver to Milford is 
being pushed along rapidly. The line has 
been completed as far as Adamsville. 


ANSONIA, CT.—The telephone exchanges of 
the Southern New England Telephone Com- 
pany, which are situated in Ansonia and 
Derby, are to be united in a union station 
located in Derby. For this purpose a new 
exchange building is being erected. 


LA Crosse, Wis.—The branch of the La 
Crosse & Southeastern Telephone Company, 
which runs from Hillsboro to Viroqua, has 
been leased to the Hillsboro & Wonewoc Tele- 
phone Company. This company is now mak- 
ing extensive improvements upon the lines. 


SPRINGFIELD, OHIO—The Springfield Home 
Telephone Company and the Xenia Citizens’ 
Telephone Company have filed articles of 
consolidation. The capital stock of the new 
combined companies will be $500,000. Mr. 
U. S. Dryfoos, of Cleveland, will be the ee 
dent. 


FRANKLIN, Micu.—The Michigan Tele- 
phone Company has begun the work of build- 
ing a line from Houghton to Franklin. The 
poles for this line have already been set and 
the work of stringing the wires will soon be 
started. The same company is building a 
line from Houghton to Red Ridge. 


PorTLAND, ME.—A considerable activity in 
the Independent telephone service from Port- 
land through the villages and rural com- 
munities of southwestern, central and north- 
western Maine, is reported. The Dirigo 
Telephone Company, at present, has about 
250 miles of line which is practically com- 
pleted. This company is also preparing to 
make large additions to its present facilities 
and to install the most modern equipment 
throughout its system. The company has 
been granted permission to enter Augusta by 
the municipal authorities. 


AUTOMOBILE NOTES 


~ AN IMporTANT TEST—A carriage has been 
started from the Toledo factory of the Amer- 
ican Bicycle Company en route to Hot 
Springs, Ark., for the purpose of testing it. 
The route followed will be from Toledo to 
Cincinnati, Cincinnati to Louisville, Louis. 
ville to Memphis, Memphis to Little Rock, 
and Little Rock to Hot Springs. The roads 
in that part of the country are said to be in 
bad condition at present and the trip should 
furnish a most useful test of the carriage. 


COPENHAGEN AUTOMOBILE EXHIBITION—AD 
exhibition of automobiles will be held in 
Copenhagen, Denmark, from April 11 to 
April 27, 1902. This exhibition is to be un- 
der the auspices of the Danish Automobile 
Club and the Society for the Promotion of 
Industrial Arts. It is designed principally 
for automobiles, but some space will be de- 
voted to motor cycles and articles which re- 
late to the driving of automobiles. All those 
who desire to participate in the exhibition 
should send as complete information as pos- 
sible, together with illustrations of their ma- 
chines if convenient, to Industriforeningen, 
Copenhagen, as soon as possible. 


Raw.Lins, Wyo.—The aerial tramway from 
the Ferris-Haggarty copper mine, at Battle 
Lake, to th? Boston-Wyoming smelter en- 
campment has been agreed upon. Mr. 
Charles E. Knapp is president of the com- 
pany. 


DAVENPORT, Iowa—A new electric road to 
run from Davenport to Cedar Rapids by the 
way of Tipton and Mt. Vernon is proposed. 
A partial survey has already been made and 
the construction of ins line promptly seems 
assured. ; 


Port JERVIS, N. Y.—The Port Jervis Street 
Railway has been purchased by Mr. Charles 
R. Horn and Mr. Ralph H. Beach at a re- 
ceiver’s sale. The price paid is said to have 
been $500 above the encumbrances prior to 
the appointment of a receiver. 


PorRTSMOUTH, Va.—Plans are under way for 
connecting the city of Portsmouth with the 
towns of Churchland, Suffolk, Newport News 
and other near-by points. This will probably 
be done by making extensions which the 
Norfolk, Portsmouth & Newport News Rail- 
way Company has planned. 


TIFFIN, OH10o—The contract for the con- 
struction of the Tiffin & Southern Electric 
Railway has been let to Williams & Son, of 
Lynchburg, Va., who will construct and equip 
the road, work beginning at once. The line 
will start at Tiffin and end at Kenton, a 
distance of about fifty miles. It is proposed 
to have the line in operation within a year. 


SPRINGFIELD, OHIO—Mr. Frederick J. Green, 
who is the manager of the Dayton, Spring- 
field & Urbana Electric Railway Company, 
states that those who were interested in the 
construction of a line from Lebanon Junc- 
tion to Dayton for the purpose of connect- 
ing the Dayton, Lebanon & Cincinnati Rail- 
way Company’s line with Dayton, are to be- 
gin the construction shortly. 


CLEVELAND, OHIo—The Lake Shore Elec- 
tric Line announces that it will run through 
electric cars from Toledo to Cleveland in 
four hours. The Lake Shore & Michigan 
Southern Railroad makes this run by fastest 
trains in two hours and thirty-five minutes, 
the average train requiring three hours. The 
fare on the electric line is $1.75 as compared 
with $3.25 on the steam line. President 
Maher, of the trolley road, expects to get a 
large share of the through passenger busi- 
ness besides doing considerable freight and 
express traffic. 


CLEVELAND, OH10—The complications aris- 
ing from the trouble of the Everett-Moore 
Syndicate will affect a number of electric 
railway schemes in various parts of the 
country. At Springfield, Ill., four lines had 
been projected by this concern to run from 
Springfield, as a central point, to the cities 
of Bloomington, St. Louis, Decatur and 
Jacksonville. A survey of the Decatur line 
has been completed. It is believed, however, 
that any embarrassment of these schemes 
will be only temporary, and the roads will 
no doubt be built as the territory is con- 
sidered very valuable. 
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ELECTRICAL SECURITIES 


The opening of the new year in financial 
circles is encouraging for better prices for 
stocks. The closing prices on Saturday, 
January 4, averaged 2 or 3 points in ad- 
vance over those of the previous week. A 
hopeful spirit seems to pervade all the finan- 
cial centres of this country, and reports 
from abroad indicate that business is brisk 
on the stock exchanges of London and 
Paris and a fairly general rise in the price 


of securities has occurred. 

Respecting the New York market, stock 
operations increased nearly one-third in 
volume over the preceding week, and bond 
dealing reflected a material improvement 
both as to the volume of transactions and 
the character of the buying. The profes- 
sional element looks for a continuation of 
the upward movement, and barring some un- 
foreseen event this is pretty safe to count 
upon, All the machinery of Wall street 
seems to be backed by the great prosperity 
of the country, and the approaching period 
of monetary relaxation, due to the letting 
loose of millions in dividends on this market, 
will no doubt preserve the present higher 
level of prices. . 

Altogether the new year opens auspiciously 
and notwithstanding the embarrassment of 
the National Asphalt Company, the Everett- 
Moore Syndicate and the Crude Rubber 
Company, the market shows a steady up- 
ward trend. 

The great banks of New York begin the 
new year with showings of a prosperous 
year just ended, and are evidently in ex- 
cellent condition. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JANUARY 4. 

New York: Closing 
Brooklyn BRT iscakccvcewesendstwks 66% 
Con: Gabasi tene Ree Re < 219% 
Gon: Bl6C@icssscrs teeiwadur se eres 280 
Manic Foley csdvicciac ice irea 137 
Met: St: RY- 54-45 nee sees 163 
Kings Co. Blec.........-.eeeeeees 180 
N. Y. & N. J. Tel. Co... . 0.2... eee 169 
Telep., Tel. & Cbl. Co............ 614 


A deed of trust, pledging all real estate, 
stocks, patents, etc., of the Electric Vehicle 
Company to the Morton Trust Company, in 
consideration of $2,250,000, has been filed at 
Hartford, Ct. : 

There is said to be a bullish pool operating 
in Westinghouse Electric. It is said to be 
composed largely of Pittsburgh gentlemen 
who are familiar with the affairs of the 
company and its prospects for business. 

The Wall Street Journal of Monday, Jan- 
uary 6, says: “The advance in Brooklyn 


Rapid Transit on Friday was regarded as a 


move against the short interest, which had 
become rather large. The stock has been 


something of a favorite short sale since the 
policy of the company in putting earnings 
into the property has made it pretty clear 
that the question of dividends is not likely 
to come up for a considerable time. 
siders have little to say further than that 


In- 
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the company has a very valuable franchise, 
which, in itself alone, is, in their opinion, 
worth about all the stock is selling for, and 
that, with its control of the surface and ele- 
vated railroad traffic of Brooklyn, the prop- 
erty has a great future.” 

It is announced from Cleveland that the 
Everett-Moore Syndicate is practically sol- 
vent. Mr. R. Newcombe, chairman of the 
bankers’ committee, declared that when the 
affairs of the syndicate have been adjusted 
and all the claims settled there would be a 
surplus of about $3,000,000. He further 
States that all the properties, with the ex- 
ception of the Federal Telephone Company, 
are in excellent condition, but that that com- 
pany is financially embarrassed. It is esti- 
mated that the liabilities of the syndicate, 
aside from the stock and bonds, is about 
$3,000,000, and of this over one-half is 
charged to the Federal Telephone Company 
and the remainder to the traction enter- 
prises. Most of the claims are for labor and 
material. A divorce between the traction 
companies and the telephone companies is 
proposed and a possible sacrifice sale to the 
highest bidder, probably the Central Union 
Telephone Company, is talked of. 

The earnings of the U. S. Steel Company 
for the three months ending January 1, it 
is unofficially reported, will show an aggre- 
gate of about $36,000,000, as compared 
with about $54,000,000 for the previous six 
months. Dividend action upon the stocks 
will probably be taken at the directors’ meet- 
ing this week. 

The installation of electricity on New York 
transportation lines is said to have increased 
earnings and the value of franchises im- 
mensely. The tax collector is said to be in- 


vestigating. 


Boston: Closing 
Am. Telep. & Tel.........ccee cone 162 
Prio Tolsan er EEEn sue 16 
New Eng. Tel......essessesseseso 137 
Mass: Blëc: Pfii. ccriresrcssssss . 92% 
Westing. Mfg. pf........cseeseees 86 
Edison Elec........esssesnsososeee 245 


At a meeting of the stockholders of the 
Erie Telegraph and Telephone Company, in 
Lowell, last week, it was voted to endorse 
the Kidder, Peabody & Company reorganiza- 
tion plan, described in the ELECTRICAL RE- 


View last week. 


Philadelphia - Closing. 
Elec. Co. of America............6- 6% 
Philadelphia Elec................ 45% 
Union: ‘Traction: 2s iis esse sccinws 3236 
United Ge L Cousin cine eeiew ss 115 
Elec. Stor. Bat. C.....ccecccccces 60 
Elec. Stor. Bat. pf...........000: 60 


A director of the Union Traction Company 
says that this company is not likely to in- 
terest itself in the new “Ripper” franchises 
of that city nor in the Keystone Telephone 


Company. 


Chicago: Closing. 
Central Union Tel............... 40 
Chicago Edison Light.......... . 160 
Chicago Telep............. sess we 22D 
Metropolitan El............ s..... 912 
National Carbon............. sonar, oho 
National Carbon pf.............. 82 
Union Traction..........csece0. ». 11% 
Union Traction pf............... - 47% 
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PERSONAL MENTION 


Mr. Epwarp S. BeEacH AND MR. JAMES 
HAMILTON, retired, U. S. A., have associated 
themselves in all branches of law business, 
including patent and copyright cases as a 
specialty. The offices of the firm are at 53 
State street, Boston, Mass. 

Mr. JOHN THAYER, prominent in railroad 
express service, has entered the firm of Faris 
& Thayer, well-known bankers and brokers, 
of 52 Broadway, New York. Mr. N. Towns- 
end Thayer, of this firm, is a member of the 
New York Stock Exchange, and the house 
has a number of customers among the elec- 
trical fraternity. 

COLONEL RoBert C. CLowry, vice-president 
and general superintendent of the Western 
Union Telegraph Company, with headquar- 
ters in Chicago, was in a train wreck near 
Dallas, Ore., on December 6. His private 
car was attached to the train, but did not 
leave the track, and fortunately none of the 
passengers was injured. 

Mr. BENJAMIN K. Howarp, lately con- 
nected with M. B. Austin & Company, of 
Chicago, has organized the Howard Electric 
Company, of Des Moines, Iowa. The com- 
pany will do a general electrical supply and 
construction business. Mr. Howard had 
years of experience in Chicago in connection 
with leading electrical establishments of 
that city, and is well equipped to make a 
success in his new field. 

Mr. W. J. JOHNSTON, the well-known pub- 
lisher, who was formerly identified with the 
field of electrical publication, has acquired 
large holdings of the company publishing 
the Engineering and Mining Journal, and 
has merged with it his semi-monthly publi- 
cation Mining and Metallurgy. Mr. James 
H. McGraw, the former president of the 
Engineering and Mining Journal, has re- 
tired from that position, remaining a mem- 
ber of the board of directors, while Mr. 
Johnston becomes the president of the new 


consolidated company. 


LEGAL NOTES 


Ratitway DamMaces—Contributory negli- 
gence, however slight, of a person injured 
by being struck by a street car, is held, in 
Tesch vs. Milwaukee Electric R. & L. Com- 
pany ( Wis.) 53 L. R. A. 618, to preclude his 
recovering from the street railway company 
on the ground of negligence. 

INSULATOR PATENTS SUSTAINED—A suit 
brought by the R. Thomas & Sons Company 
for the Boch patent covering the invention 
of the glaze-filled porcelain insulator and 
process of making it has been decided in 
favor of the plaintiff, a supplementary re- 
affirming opinion having been handed down 
by the Court of Appeals of the District of 
Columbia on December 26. The opinion 
States: “Boch has conceived and perfected 
that which others have striven for in vain. 
Characterized in a phrase, his invention 
may be spoken of as a glaze-filled multi-part 
porcelain insulator. Its particular features 
have already been averted to. The process 
he employs and has patented seems peculiarly 
fitted to accomplish the end desired, but the 
fact that there may be others does not de- 
bar him from laying claim to the result at- 
tained, of which he seems to be.the dis 
coverer.” 
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INDUSTRIAL ITEMS 


THE AMERICAN HARD FIBRE CoMpany, New- 
ark, Del, manufacturer of the insulating 
material known as “Insulite,” will remove 
its factories from Newark, Del., to Wilming- 
ton, Del. 

THE ELECTRIO APPLIANCE CoMPANy, Chi- 
cago, believes that there is at least one place 
in every town where there is so much noise 
that they can not hear the telephone bell. 
The company is out with a cure for this 
trouble—a special, loud-ringing extension 
bell. 

THE CLIFTON MANUFACTURING COMPANY, 
Boston, Mass., makes a rubber “double- 
coated” conduit which is announced to be 
proof against electrolysis or rust in work 
underground or under water. The con- 
duit may be bent to any angle without crack- 
ing or injury. 

THE AUTOMATIC SwIrcu CoMPANY has re- 
moved from Baltimore its manufacturing 
plant and main office to 131 Liberty street, 
New York. The company announces that 


`- it will be. conducted on broader lines and 


will manufacture a larger and more varied 
assortment of automatic controlling de- 
vices. j 

THE AMERICAN BATTERY Company, Chicago, 
Ill., states that the year just closed has been 
the most satisfactory in the matter of volume 
of sales of any year since it was established 
in 1889. The company manufactures the 
American types of storage cells, which are 
claimed to be non-infringing and protected 
by patents. 

THe D. M. STEWARD ‘MANUFACTURING CoM- 
PaNy, Hancock, Tenn., and 107 Chambers 
street, New York, is a manufacturer of the 
material for electrical insulation known as 
“Lava,” which it believes to be much better 
than rubber or fibre for electrical work, be- 
cause of its being one of the most refractory 
of substances. 

THE CENTRAL ELECTRIO Company, of Chi- 
cago, is distributing a new bulletin on D. & 
W. telephone protectors. This protector 
combines a high-tension fuse, a zinc coil, and 
a lightning arrester all arranged on one block, 
making an instrument of neat and compact 
design. A descriptive bulletin of this ma- 
terial will be sent free. 

` MESSRS. JAMES S. BARRON & CoMPany, tele- 

phone manufacturers, New York, are offer- 
ing a prize to the engineer of a telephone 
company sending in, before June 1, 1902, the 
best short article setting forth the merits 
of the H-P glass insulated bridle ring and the 
uses to which these rings are best adapted. 
Full information can be had by direct appli- 
cation to the company. 

THE UNITED TELPHERAGE COMPANY, 20 
Broad street, New York, is meeting with suc- 
cess in the introduction of its electric sys- 
tem for elevating and conveying. This sys- 
tem, which was fully described in this jour- 
nal, operates on solid steel overhead rails 
on an entirely automatic principle. It offers 
to send its most recent catalogue descriptive 
of the system to enquirers. 

THE AMERICAN ELECTRICAL HEATER CoM- 
pany, of Detroit, Mich., is sending out a 
neat souvenir of the season in the form of a 
check on the “National Bank of Prosperity” 
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for “365 prosperous days.” This check, 
which is dated January ], 1902, and num- 
bered, is countersigned by the president of 
the company, Mr. B. H. Scranton, and coun- 
tersigned by the secretary and treasurer, 
Mr. John Scudder. 


Tue HUNTER FAN AND MoToR COMPANY. 
Fulton, N. Y., is announcing its early readi- 


ness to receive orders for the Tuerk alternat- . 


ing ceiling fans for the season of 1902. This 
company is one of the pioneer companies 
in the manufacture of alternating fan motor 
apparatus, and its fans are in operation in 
all parts of the world. The company is rep- 
resented in the East by E. B. Latham & Com- 
pany, 136 Liberty street, New York, and for 
export sales, and in the West by the Western 
Electric Company. 


THe BuLLOCK ELECTRIO MANUFACTURING 
Company, of Cincinnati, Ohio, and the Wag- 
ner Electric Manufacturing Company, of St. 
Louis, Mo., have established a foreign sales 
department with headquarters at Cincinnati. 
All foreign business, except that for Mexico 
and Canada, by the two companies will be 
handled by this new department, which is to 
be under the management of Mr. Frank G. 
Bolles. Mr. Bolles will also have charge of 
the work of the advance department, which 
has been under his charge for the past three 
years. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPANY has sent out from Chicago, with 
its compliments, a beautifully printed cata- 
logue, entitled “Terse Telephone Talk.” The 
fine exhibit of this company at the Pan- 
American Exposition is illustrated in colors, 
and in addition its apparatus is described 
and many attractive illustrations presented. 
The catalogue is an excellent example of 
the printer’s art, and can not fail to prove 
of interest to every telephone man in the 
country. The catalogue is Sent out com- 
plimentary. It is from the press of Hugo 
Wittman, Buffalo, N. Y. 


L. B. ALLEN CoMPANY, INCORPORATED, Chi- 
cago, the original patentee and sole manu- 
facturer of Allen soldering stick, paste, salts 
and commutator lubricant, has just com- 
pleted and equipped with original labor- 
saving devices throughout a three-story 
annex to its former establishment. Its 
business has grown rapidly, and many new 
features were required to care for and facili- 
tate this growth. These have been added, 
and the output so materially increased 
thereby that prompt deliveries of the largest 
orders can be made—a fact the market will 
appreciate. Its motto, “prae ad supremum” 
(forward toward the highest), is the key- 
stone to its arch of success. 


THE BISHOP GuttTa-PeRcHA Company, New 
York city, announces that it has had one of 
the most successful years of its existence. 
This company has been manufacturing high- 
grade rubber-insulated wires ever since 1847, 
and it makes the claim that all its wires are 
of the best grade and quality possible in the 
manufacture of such apparatus. Mr. Henry 
A. Reed, who has for many years been promi- 
nent in the telegraph field, has been with this 
company for twenty years as manager, and 
has spared no expense or effort to make the 
Bishop wires and cables of the highest grade 
manufactured throughout the field. The com- 
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pany is also making a specialty of elevated 
cables, traveling and standing cables for elec- 
tric lights in elevators as well as annuncia- 
tors. By a new process it fireproofs all its 
flexible cables without injuring the durability 
or quality of the cable. 


THE FRINK REFLECTORS, which have re 
ceived awards in every exposition in which 
they have been entered, more recently receiv- 
ing the highest award at the Pan-American 
Exposition, Buffalo, where thirty-two reflect- 
ors were used in lighting the railway station 
and Transportation Building, have been 
adopted for use in lighting the art galleries 
of the Charleston Exposition, a species of 
lighting to which they are speciaily applica- 
ble, and in which they reach the highest re 
sults. This is an adaptation of the famous 
show-window reflector, which hardly needs 
any introduction to our readers, as it is in 
use in so many of the representative stores 
of the country. Mr. Frink, pioneer of the 
reflector trade, being the original patentee, 
has been in business nearly half a century. 
“Excelsior” seems to be the motto of this 
progressive house. The name “Frink” has 
always stood for all that is highest and best 
in the reflector line, the products reflecting 
not only credit on the maker, but on the con- 
tractor who installs them, and the consumers 
who use them. In addition to show-case and 
window lighting, store interiors, etc., this 
company makes a specialty of church and 
building lighting, art galleries, etc., no prob- 
lem in lighting being too difficult for them 
to undertake to solve successfully. 

Tue HARRISBURG FOUNDRY AND MACHINE 
Works, of Harrisburg, Pa., has closed a 
highly successful year’s business, it be- 
ing about thirty per cent more in volume 
than in 1900. Prospects for the new - 
year are very bright, contracts having 
been closed recently for engines aggregating 
over 6,000 horse-power. Some of the im- 
portant orders are the following: One 600- 
horse-power engine, for the Dunbar (Pa.) 
Electric Company; one 550-horse-power D. C. 
engine, for the H. J. Heinz Company, Pitts- 
burgh, Pa.; two 200-horse-power D. C. en- 
gines, for the Pennsylvania Steel Company, 
one 150-horse-power and two 100-horse-power 
for the United States Steel Corporation; two 
500-horse-power engines, for the Wilmington 
(Del.) City Electric Company; one 500-bhorse- 
power engine, for the Metropolitan Electric 
Company, Reading, Pa.; two 450-horse-power 
engines, for the Lackawanna Iron and Steel 
Company; two 25-horse-power engines, for 
the American Stoker Company. The com- 
pany -has received in addition to the above, 
many other smaller orders as well as con- 
tracts for three complete steam plants, and 
there is every reason to believe prospects 
are good for about one-third more business 
over 1901 for the coming year. Tne pros- 
pects therefore for 1902 are very bright and 
ground has been broken for a new pattern 
shop building 170 feet long by 50 feet wide; 
the space now occupied by the pattern shop 
will be used as an erecting department. 
The engines above mentioned are the medi- 
um-speed, four-valve type, so well and fav- 
orably known to the trade desiring econom- 
ical, close regulating engines. Complete 
specifications will be furnished promptly to 
prospective purchasers. 
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ILLUMINATION. 

The interesting discussion which took 
place at ihe meeting of the American In- 
stitute of Electrical Engineers last week 
is concluded in this issue. While no very 
definite results were suggested, still the 
collection of different points of view ex- 
hibited in these papers makes them of un- 
usual interest. The subject of illumina- 
tion is one that immediately concerns and 
interests electrical engineers. One of the 
most important uses of electricity is in the 
generation of light, and certainly no in- 
formation that tends to make plain better 
methods for utilizing light thus generated 
can fail to be of high value. 

The discussion of this subject has just 
begun. It is believed that the next few 
years will see much more lively interest 
taken in it and a considerable degree of 
time expended ın research and experiment 


jn this direction. 


THE LESSONS OF THE NEW YORK CEN- 


TRAL TUNNEL DISASTER. 

In the tunnels approaching the Grand 
Central Station, in New York, there oc- 
curred last week a disastrous rear-end col- 
lision, resulting in the death of a number 
of persons and the more or less serious 
injury of many others. At present an 
official enquiry is going on to determine 
the cause of the accident so far as may be 
possible, and in advance of this it is 
gratuitous to assume to assign any Te- 
sponsibility or to look for any reason for 
the mishap beyond the very evident and 
patent fact that it was due to an engine- 
driver having failed to observe a danger 
signal. 

For some time past the tunnels in ques- 
tion have been the subject of a controversy, 
in which various citizens and newspapers 
on the one side have urged the expediency 
and importance of immediately installing 
an equipment for electric traction, while 
the interested railroad companies on the 
other have maintained that the complexity 
of service, incident to the business of the 
large terminal station, renders this method 
of traction inexpedient and even impos- 
sible. 

The fact that for years past a total of 
more than six hundred trains a day have 
been safely and successfully handled over 
the four tracks in these tunnels, into and 
out of a restricted, complex and inadequate 
terminal yard, and supplying the through 
and suburban services of three radiating 
lines of railway, stands as a testimonial 
to the high skill and great ability of the 
engineering staffs of the railway com- 
panies. Probably nowhere in the world 
is there a more difficult and complex prob- 
lem in railway operation than is presented 
by this terminal section from Mott Haven 
to the Grand Central Station. The facts 
seem to be, as nearly as they may be ap- 
preciated at this time, that the practical 
limit of operation by means of steam loco- 
motives has been reached, if not in some 


degree already exceeded. 
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Concerning the question of electrical 
equipment it seems impossible to hold 
more than one view. Such equipment is 
not only entirely practicable, but it is be- 
lieved and is even demonstrable that its 
introduction would solve numerous prob- 
lems now existing, and would tend eventu- 
ally and very shortly to create an ad- 
ditional influx of business that would more 
than pay for the cost of the improvement. 
The tunnels have been, since the business 
conducted in them has grown to such 
enormous proportions, very badly venti- 
lated, and especially during the rush hours 
of morning and evening when trains fol- 
low each other in rapid succession are 
filled with smoke and vapor to such a 
degree as to make it very difficult to see 


the ordinary signals consisting of various 
colored lights. This fact illustrates one 
of the limiting conditions which surround 
the operations of steam railroads equipped 
with signaling devices such as are in com- 
mon use. 

The fact is that with all systems of 
visual and audible signals, such as sema- 
phores, lights, bella and torpedoes, the 
connection between the setting of the sig- 
nal and the control of the train is neces- 
sarily through the physiological mech- 
anism of the engine-driver. He must see 
or hear the signal, interpret it correctly 
and act accordingly. On thia account he 
becomes the most important link in the 
chain of apparatus controlling the move- 
ment of the train upon which the des- 
patcher has to rely for the execution of 
his order. No matter how elaborate and 
perfect may be the automatic and inter- 


locking mechanism employed in displaying 


such signals, the personality of the en- 


gine-driver is always a factor which must 


be considered. 
Leaving out every other consideration of 


expediency in connection with an electric 


` traction system operated from fixed con- 


ductors paralleling the track, the fact that 
such a conducting system can be inter- 


‘locked with the signal system so as to de- 
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prive a train of its power and set its 
brakes should it be driven past a danger 
signal adds an element of safety which 
can not exist on a steam railroad. This 
consideration, important as it is, is of no 
more vital significance than others; for 
example, the possibility of maintaining 
a clean, well ventilated and well lighted 
subway in place of the present tunnels 
filled with noxious smoke and vapor. 

The subject of the equipment of this im- 
portant tunnel is far too extensive to be 
discussed in the space available here with 
anything like thoroughness. It is evident 
that an electrical system would have 
rendered such an accident as that which 
has just occurred much less liable to hap- 
pen, although no method of operation 
which depends upon the human clement 
to translate signals into action can ever 
be absolutely and perfectly secure. Still, 
the possibility of controlling the train it- 
self by means of the apparatus which 
operates the signal should not be lost sight 
of in the construction of the system which 
will undoubtedly now be installed upon 
this section of railway. 

The principal lesson to be derived from 
the calamity of last week is that a section 
of railway has definite limiting conditions 
when operated by steam power, and that 
when the pressure of traffic makes it neces- 
sary to exceed these, another and more 
satisfactory form of motive power should 
be sought. This can be found to-day in 
electric traction. 


THE CARNEGIE INSTITUTE. 

The foundation at Washington of an 
institute for the advancement of scien- 
tific research has been made through the 
enlightened munificence of Mr. Andrew 
Carnegie. The impression seems to pre- 
vail that this institute will in some de- 
gree partake of the nature of a university, 
but this is not true, and instead of adding 
another to our already long list of well 
equipped institutions of learning, Mr. Car- 
negie has established a foundation which 
must, in the nature of things, prove of the 
most direct, immediate and extensive bene- 
fit to American science. 

It is a curious fact that, while in this 
country we have gone further in engineer- 
ing, which means the application of 
science to practice, than any other people, 
yet in the last two or three decades we 
have fallen behind other nations in the 
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advance of pure scicnce. If we look to see 
who are the leaders of thought in various 


departments of scientific activity, we find 


that nearly all of them are European. 
This is true not only in medicine, biology 
and chemistry, but, singularly enough, 
also in electrical physics and in practically 
Electro- 
chemistry, the newest development of elec- 


every science except astronomy. 


trical application, is practically due to 
Van’t Hoff, a Dutchman; Arrhenius, a 
Swede, and Raoult, a Frenchman. Elec- 
trical physics began with Faraday, was 
nurtured by Maxwell and Kelvin, and 
seems to be advancing with tremendous 
strides through the labors of J. J. Thom- 
son, all of them Englishmen. From Bun- 
sen to Berthelot the science of chemistry 
seems io have made its home in France 
and in Germany. 


The reasons are not far to sce: In Eng- 
land the Royal Institution has fostered 
the labors of such men as Faraday, 
Thomson and Dewar. In France the Col- 
lege de France has given opportunity for 
research of all kinds, while both govern- 
ment and citizens united in establishing 
the Pasteur Institute, which may be 
looked upon as the source of advancement 
in the recent science of biology. In Ger- 
many the conditions surrounding univer- 
sity life are such that professors have both 
abundant leisure and almost limitless op- 
portunity to pursue purely scientific re- 
search. 

In this country things have heen dif- 
ferent. Our university professors have 
been compelled to teach, and up to the 
time of Mr. Carnegie’s most wise and far- 
secing foundation there has been no anal- 
ogy to the institutions mentioned above. 
Very few men have enjoyed the combina- 
tion of leisure and opportunity necessary 
to the prosecution of scientific research. 
We are a busy people, and our national 
spirit has been evident even in our uni- 
versities. Mr. Carnegie has given the op- 
portunity; nobody will believe that we 
can not produce men to avail themselves 
of it with credit and worthiness. 


ELECTRIC TRACTION ON THE MAN. 
HATTAN ELEVATED RAILWAY. 


On January 9 the formal opening of the 
electrical service on the Manhattan Ele- 
vated Railway, of New York city, took 
place, the occasion being signalized by the 
passage of a train containing invited 
guests over the length of the Second ave- 


nue line of the elevated structure. In our 
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last issue was given at some length a de- 
scription of the superb generating plant 
which furnishes electrical energy for the 
operation of this important system of rail- 
ways. 

It is worthy of note that the same sys- 
tem of elevated railways was the theatre 
of the first experiments on heavy electric 
traction. In 1886, 1887 and 1888 experi- - 
ments were conducted by Mr. Frank J. 
Sprague and Mr. Leo Daft with electric 
motors of large size and power, and the 
results achieved by these early experi- 
ments, considering the state of the art 
at that time, were most astonishing and 
significant. As other workers in other 
fields have sometimes been, they were years 
ahead of their time, but it should not be 
forgotten that the system developed by 
each of these experimenters of fourteen 
years ago would have been entircly satis- 
factory in practice. 

The system lately installed is that which 
has become apparently standard in this 
country for railwavs of considerable 
length. Electrical energy is generated in 
the form of high-pressure polyphase cur- 
rents at a steam plant situated with refer- 
ence to the easy reception of fuel and ac- 
cess to condensing water. These currents 
are transmitted to a numher of substations 
where they are reduced in pressure and 
converted by means of synchronous con- 
verters into direct current of about five 
hundred volts tension, and thence fed to 
near-by sections of the conducting system 
and track. Direct-current motors are used 
on the trains, these possessing marked ad- 
vantages of powerful starting torque and 
the ability to impart high acceleration to 
the train. Apparently the question of 
operating these railways by polyphase cur- 
rents directly was not considered. 

The results of the electrical equipment 
may easily be foreseen. The most imme- 
diate consequence will be an increase in 
the capacity of the lines of some twenty 


per cent and the abilitv to increase the 


capacity considerably bevond this figure. 
At the same time many of the objections 
incident to the operation of steam locome- 
tives in the city will he removed and it is 
believed that additional patronage must 
follow the introduction of the cleaner, 
quieter and swifter electric service. 

The enginecring staff of the Manhattan 
railways is to be highly congratulated 
upon the solution it has adopted for 
the somewhat difficult problem in hand, 
and especially for the construction of à 
power station of such an efficient and sat- 
isfactory type as that which has just been 
put in operation. 


No, 3 


th a de. 
ng plant 

for the 
| of rail. 


Ime syz- 
theatre 
electric 
exper- 
ank J. 
electric 
nd the 
experi- 
he art 
g and 
other 
> Years 
not be 
od by 
Irteen 


satls- 


rhich 
this 
Ta hle 
xd in 
cur- 
ofer- 


| ać- 


January 18, 1902 


THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/I1S—LIU. 


BY W. ELWELL GOLDSBOROUGH. 


THEORY OF THE ALTERNATOR. 

In Fig. 128 is shown diagrammatically 
the arrangement of the coils on the arma- 
ture of a single-phase alternator. In the 
hown, the teeth, T, are oppo- 
and accordingly the greater 
part of the magnetic flux which passes 
from the poles into the armature threads 
through the coils which surround the 
teeth. As the armature rotates, the coils 
advance with the teeth, and assume new 
vely to the poles; for 
instance, Fig. 129 shows the position of 
the teeth after they have been advanced 
¥% of a cycle; Fig. 130 shows the teeth 
after they have been advanced 1% cycle; 
Fig. 131 shows the position of the teeth 
after they have been advanced 3 cycle. 
When the teeth have moved forward to 
the position shown in Fig. 130, none of 
the flux which passes from the poles into 
the armature threads’ through any of the 
coils. This, then, is a position of zero 
flux in the coils, although the amount of 
flux passing from the north poles into the 
armature, and through it into the south 
poles, remains practically constant at all 
times. 
It has been found in practice that the 
n in the number of lines of force 
threading the coils is closely as a sine 
function, and discussions of the theory of 
these machines are based on this assump- 
tion. Suppose, then, that when the 
coils occupy the position shown in Fig. 
128 relatively to the poles 0, lines of 
force are enclosed by one coil. This will 
be the maximum value of the pole flux at 
any time penetrating a coil. If, now, 
$, represents the instantaneous value of 
the flux at any time penetrating one arma- 
ture coil, by assumption 


po = D, cos w £. 


position 8 
site the poles, 


positions relati 


variatio 


(35) 


Starting from a positive maximum in 
the position of Fig. 129, this function 
becomes zero for the position of the teeth 
shown in Fig. 130, and rises again to a 
negative maximum when the teeth reach 
a position 1 of a cycle in advance of the 
phase position shown in Fig. 131. 

By Farady’s law, we know that when- 
ever there is a variation in the number of 
lines of magnetic force threading a coil, 
an electro-motive force will be induced in 
that coil which is proportional to the rate 
of change in the number of lines of force 
threading the coil. A decrease in the 
number of these lines of force induces a 
positive electro-motive force in the coil, 
while an increase in the number of lines 
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of force induces a negative electro-motive 
force in the coil. Accordingly, if e, be 
taken to represent the instantaneous value 
of this electro-motive force, 


b = — oo = — >, sin wf (31) 


from which we see that the electro-motive 
force induced in the’ coils varies as a 
harmonic function when the flux variation 
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through the coil is a harmonic function. 
Moreover, when sin w ¢ becomes equal to 
unity 
4 = — ġo = E, 


g= 
equals its maximum value ; therefore 


e = E sin w t. (3) 
Again, 
po = Po COS w t = ®, sin (w é + 90°) (36) 
therefore, $, is 90 degrees in advance of 
é,; and, accordingly, ĉ passes through its 
maximum value when the coils are in the 
position shown in Fig. 130, and through 
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its zero value when the coils occupy the 
position of Fig. 128. 

In considering the theory of the alter- 
nator, we can readily develop a diagram 
illustrating the reactions which take place 
by following out the simple mathematical 
relations between magnetism and electro- 
motive force. For any coil of wire pos- 
sesses two characteristic qualities; first, 
it has an ohmic resistance due to the elec- 
trical resistance of the metal of which it 
is composed ; and, secondly, it has induc- 
tance, owing to the magnetic field which 
any current threading it produces. If, 
now, we assume that an armature is 
revolving at revolutions per second, 
and that its coils, connected in series, are 
closed through a circuit of resistance, fi» 


the resistance and inductance of the 


armature coils themselves being 7a and Za; 
respectively, a current (i) will begin to 
circulate through the armature coils and 
the external resistance r,» The equation 
of this current, in terms of the constants 
of the circuits and the maximum value 
E, of the electro-motive force developed 


in the coils, is 


= y Ey sin (of—tan™ ose 
y (Ta +r)’ + T'a Tat r 


(56) 
which expresses the instantaneous value 
of (i) as soon as a condition of cyclic 

Equations 


stability has been attained. 
(3), (36) and (56) are the general equa- 
tions that cover the working of alter- 
nating-current dynamos supplying power 
to non-reactive circuits, and we will 
subject them to graphical analysis. 
Imagine a circuit, such as that illus- 
trated by Fig. 132, to be subjected to the 
influence of a simple harmonic electro- 
motive force generated in the armature of 
an alternator having a constant armature 
inductance for all values of the armature 
current, a constant field excitation and a 
constent speed. Under these conditions 
the effective value of the electro-motive 
force at the collector rings of the alter- 
nator, just before the circuit is closed, is 


EK, = o¢+ V¥2= V27 


which is represented by the vector OA, in 
Fig. 133. The vector OM, is laid off at 
right angles to OA», to represent the 
value of the maximum flux enclosed by 
one of the armature coils. It is drawn 
9° in advance of the electro-motive force 
OA, which it induces, in accordance with 
the relation established in equations (8) 


and (36). 


To render wood flexible, and at the same 
time non-inflammable, it.is coated with 
or immersed in a six per cent solution 
of caustic potash or a five per cent solution 
of caustic soda. | 
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Science 
Brevities 


Disruptive Discharges in Electrolytes— 
Following the research of Broca and Tur- 
chini, M. Bagard, in Comptes Rendus, has 
described a way of obtaining sparks in 
electrolytes without the use of such power- 
ful batteries. To reduce as much as possi- 
ble the surface of the terminals, they are 
made of horizontal metallic threads one 
millimetre in diameter, insulated up to 
their immediate extremities with ebonite. 
In this way a discharge can be obtained 
with an ordinary electrical machine and 
two large Leyden jars. The spark has a 
color depending on the substance in solu- 


tion; in sulphuric acid it has the color 


of a discharge in hydrogen. 


Electrical Resonance and the Coherer— 
Mr. Fournier d’Albe says: In his investi- 
gations of the electric oscillations of a 
straight conductor, Herr F. Kiebitz made 
the observation that a coherer acts most 
readily when connected up with two wires 
parallel to the exciter wires, and when the 
length of the wires attached to the coherer 
is that of a quarter wave-length each. 
Hence the coherer shows the maximum 
action in the node of potential. Slaby, 
on the other hand, founds the explanation 
of his system on multiplex space teleg- 
raphy upon the opposite assumption, that 
the coherer is best placed in a ventral seg- 
ment of the variation of potential. Kiebitz 
has, therefore, extended his obse1 vations 
and confirmed his formal result. It is evi- 
dent that the coherer will give the best 
indications when the greatest possible 
difference of potential is produced at its 
ends. Now, if the coherer acted as an 
insulator of very small capacity, the best 
arrangement would be to attach wires of 
length equal to half a wave-length. But if 
the capacity of the coherer is very great, 
or if the coherer acts as a conductor, 
there must be resonance when the length 
of the attached waves is equal to a quarter 
wave-length, and this arrangement must 
be most favorable when placed at the 
node, although there may be then a mini- 
mum potential difference at the ends of 
the coherer. The author concludes, there- 
fore, that the coherer acts as a great capac- 
ity or as a conductor. It probably acts as 
the former in its original state, and as the 
latter after the impact of the waves. The 
author used coherers of iron screws. 

Extraction of Sugar by Electric Osmose 
—Dr. Schwerin, of Munich, has patented 
a method of extracting and purifying 
sugar which depends partly on elec- 
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trolysis and partly on osmose. The cell is 
divided by a cloth diaphragm, and closed 
on the one side by a somewhat porous 
partition of fine copper wire woven with 
cloth, forming the cathode. In this di- 
vision the crushed beet or cane is placed, 
mixed with water; in the other the anode 
immersed in water. Electrolysis occurs, 
the metals dissolve and precipitate the 
acids and coloring matters, and the sugar 
solution is drawn through the cathode 
diaphragm, in the wake of the positive 
current, by electric osmose, and collects 
in a trough underneath. It is said to be 
much purified, but still contains the cat- 
ions, alkalies, bases and some albumin- 
ous matters; moreover, to replace sim- 
‘ple mechanical pressure by electrical 
would not seem economical. No details 
as to cost are given. Some time ago we 
noticed a similar contrivance by the same 
inventor, says Lightning, for extracting 
moisture from wood-pulp, peat, fruits, 
sludges, etc., by means of the liquid con- 
vection that sets toward the negative 
pole. The apparatus consisted of a per- 
forated cylindrical cathode, an interior 
concentric anode, and an intermediate 
helical blade to advance the material and 
break up surface crusts. In several 
methods of extracting sap from wood, 
and impregnating it with preserving or 
fireproofing compounds, it is found that 
electricity helps the operation considera- 
bly, owing to this mechanical carrying 
action of the current. The same action 
takes place in electric tanning, of which 
we spoke last week. 


The Induction Coil—As an instance of 
the fact that the action of the induction 
coil is as yet very little understood, Lord 
Rayleigh mentions that there is no à 
priort calculation determining from the 
data of construction and the value of the 


primary current even the order of mag- ` 


nitude of the length of the secondary 
spark, says an abstract in the Electrician. 
This remark applies, of course, only to in- 
duction coils worked by a break, and not 
to transformers. This incompleteness of 
the theory is due to several causes, such 
as the departure of the iron from theoret- 
ical behavior, the length of time occupied 
even by the most rapid break, and the 
capacity of the secondary coil. But for 
these circumstances the theory would be 
very simple. Lord Rayleigh advances 
some new principles, which he proves by 
somewhat novel means. After pointing 
out that the energy of charge at the mo- 
ment preceding the secondary spark can 
not exceed the energy of the primary cur- 
rent before break, he goes on to state that 
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the available energy of a highly mag- 
netized core of iron is Insignificant, es- 
pecially if the magnetic circuit is nearly 
or completely closed. The only use of a 
condenser in conjunction with the ordi- 
nary break is to quicken it by impeding 
the development of an arc, so that when 
a sufficient rapidity of break can be ob- 
tained by other means, the condenser is 
worse than useless, operating, in fact, in 
the reverse direction, and prolonging the 
period of decay to the primary current. 
To prove this the author has tried to 
blow up a portion of the primary circuit 
by electric discharge, but succeeded better 
by cutting the circuit with a ritle bullet. 
At a distance of 90 mm. between the 
terminals no spark could be got when the 
condenser was in connection. When it 
was disconnected a spark was observed 
nearly every shot. 

Hydrogen from Silicides —Neveral proc- 
esses for the production of silicides in the 
electric furnace have lately been discov- 
ered. A new use for these compounds has 
been proposed, founded on their decom- 
position by water in the cold. They are 
formed by the reduction with carbon in 
the furnace of any salt of the alkaline 
earths with quartz or sand, and, being 
very fusible, readily flow out from the 
mass. They are by no means, as claimed, 
new compounds, since Wöhler, in the mid- 
dle of the last century, discovered mag- 
nesium and calcium silicides, the former 
with acids evolving the spontaneously 
inflammable hydride, SiH, But it is 
stated the crystallized CaSi,, BaSi, and 
SrSi, prepared as above, yield, with 
water, a copious and cheap supply of pure 
hydrogen, leaving hydronides of the alka- 
line earths, which are of commercial use. 
In dilute acids, calcium silicide gives 
“ gilico-acetylene,” SiH, a yellow crys- 
talline, non-explosive body, dissolving in 
alkalies with liberation of hydrogen. ‘The 
demand for the production of hydrogen 
economically for illuminating purposes 18 
likely to shortly be very large. The South 
Metropolitan Gas Company, of London, 
has obtained powers to reduce its standard 
for gas from sixteen to fourteen candles, 
in consideration of the employment of in- 
candescent burners, in which the heating 
qualities of the gas are the most impor- 
tant. For this purpose a mixture with 
pure hydrogen would be eminently suit- 
able, besides diminishing the content of 
sulphur. Hydrogen prepared from metals 
by acids, and even that obtained by ordi- 
nary electrolysis, are apt to contain im- 
purities, but the product from calcium 
silicide, being evolved in alkaline solution, 
can not contain sulphuretted hydrogen 
and is said io be perfectly pure. It might 
be worth while for the gas companies to 
give attention to this method of electric 
preparation of hydrogen, says a British 
contemporary. 3 
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Methods of Illumination and Units of 


Papers and Discussions at the One 


the carbons we have a great 

volume of light from one side, 
and very little from the opposite 
side. Under such conditions the photom- 
eter would probably show a freak read- 
ing of 1,600 to 1,800 maximum candle- 
power from a lamp which would give 
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about 1,200 when the arc is coaxial with 
the carbons. 

This wandering also takes place in the 
enclosed arc lamp, but it is not due par- 
ticularly to the non-homogeneity of the 
carbons, because a high grade of carbon 
is employed, but it is primarily caused 
by the carbons burning flat in a globe 
practically free from oxvgen and the arc 
wanders of necessity. The variation in 
the light from this cause is not so great 
as in the open arc, but it is not altogether 
pleasant when clear globes are employed. 

By using an opal-enclosing globe, the 
light is balanced and the variation is re- 
duced to a satisfactory degree of steadi- 
ness and all shadows are obliterated 
(Fig. 3). 

Flickering Arc—A common complaint 
against the open arc is the flickering due 
in a measure to non-homogeneity of car- 
bons, but mainly to the wind blowing the 
arc about. While the latter cause is not 
inherent in the arc, it 1s common practice 
in America to leave the arc exposed to the 
wind and as this condition exists it seems 
reasonable to include it in the comparison. 

High grade carbons are employed in 
the enclosed arc lamp and the arc is 
thoroughly protected from the wind so 
that flickering from the above-mentioned 
cause is entirely absent. 

Alternating vs. Direct-Current Arc— 
We are all more or less familiar with the 
low light-giving efficiency of an alternat- 
ing open are lamp. By the introduction 
of the enclosed lamp with its long arc and 
opal globe the difference in lighting effi- 
ciencv between alternation and direct cur- 
rent has practically disappeared, so that 
the alternating enclosed arc has about the 
same illuminating value as a direct-cur- 
rent enclosed are of equal watts. 


*Conclusion of Mr. W. D'A. ‘a paper on “Street 
Mumination and Units of Licht 


Light. 


Hundred and Fifty-Ninth Meeting of 
Engineers, January 3, 1902. 


(Concluded.) 


It will be observed from the curves 
that the alternating arc does not give 
so high a candle-power in any direction 
as the direct arc, but the distribution is 
slightly better and the effective illuminat- 
ing value of the two lights at a point mid- 
way between lamps is about equal. 

Small vs. Large Unite—In lighting a 
street we strive to light it uniformly, so 
as to approach a moonlight effect. The 
employment of small units toward this 
end forms the basis of a most interesting 
investigation. 

A photometer can not be relied upon to 
give sufficiently accurate results for such 
comparisons, but I have found a small 
instrument called a “Luminometer” very 
satisfactory. This instrument, while not 
a scientific piece of apparatus, is of con- 
siderable practical value, and it is used 
to determine the maximum distance a 
lamp will project a given illumination. 
A standard illumination of 0.006 of a 
candle foot was adopted throughout the 
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tests. For convenience this was desig- 
nated “star six illumination,” and this 
convention is employed in all the dia- 
grams. Tests taken on different nights 
and with different observerschecked within 
two or three per cent of the mean, and the 
results can be relied upon as being suffi- 
ciently accurate for all practical purposes. 

It is quite impossible to lay down a 
fixed rule for the number of lamps which 
should be installed per mile, as the loca- 
tion is determined largely by the distance 
between cross streets, the amount of light 
required and other local conditions. 

Nevertheless, data on the relative light- 
ing distance of various units can be used 
to advantage. 

The accompanying diagrame show the 
relative lighting distances of 285, 350, 
425 and 485-watt alternating enclosed are 
lamps. The lighting distance efficiency 
of these lamps in terms of the smallest 
unit is, respectively, 100, 90.2, 85.7 and 
81.7 per cent. 

For the “star six illumination” midway 
between lamps we would install 10.7— 
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485-watt units, or 14.9—285-watt units 
per mile. 

The former would consume a terminal 
wattage of 5,180 and the latter 4,235, re- 
sulting in a saving of nearly 1,000 watts 
per mile, with the advantage of ‘four more 
brilliantly illuminated areas in the in- 
terval. Further, for 5,180 watts per mile we 
could install 18.2—285-watt units, which 
would give us relatively eight more bril- 
liantly illuminated areas in the interval 
for the same expenditure of energy and 
with more than star six illumination mid- 
way between lamps, therefore, from a 
light distribution point of view the advan- 
tage of the small unit is established. 

While I am not prepared to state that 
a 285-watt lamp is the lowest practical 
arc unit, still I believe that this is about 
as small as can be satisfactorily operated 
for street lighting. I can say, however, 
that the argument for small units does 
not apply to incandescent lamps, because 
one of the essential requirements for good 
lighting is the illumination of buildings 
and other objects on the street to a con- 
siderable height above the ground. This 
requirement is fulfilled by arc lights which 
flood the buildings with light and thus 
produce a general diffusion, giving the 
street an illuminated appearance impossi- 
ble to obtain with incandescent lamps, 
even when placed very high and at such 
short intervals as to make their use pro- 
hibitive from a point of economy. More- 
over, the light from incandescent lamps, 
in common with all comparatively low- 
temperature sources, lacks the lumi- 
nosity or brilliancy obtainable from the 
electric arc, and it therefore can not en- 
croach upon the arc where a considerable 


Fra. 6.—LUMINOMETER TEST. 


volume of light is required, although it 
fulfills in a very satisfactory manner a 
street lighting field essentially its own. 

From the foregoing we draw the fol- 
lowing conclusions: 

First—Open arcs give a higher maximum 
candle-power than enclosed arcs of corre- 
sponding wattage, but the maximum candle- 
power is in an undesirable direction and the 
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lowing short paper by its author, Mr. S. 


Everett Doane. 
SOME COMMON FAULTS IN EXTERIOR IL- 
LUMINATION. 
BY S. EVERETT DOANE. 

General illumination can conveniently 
be considered from two points of view. 

First—The actual distribution of light 
to the object illuminated. 

Second—The value of this illumination 
to the observer. 

We can accurately express the value of 
the first, but can speak only in general 
terms of the second. 
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Fia, 8.—LUMINOMETER DIAGRAM. 


light fluctuates through wide limits. En- 
closed ares give a higher candle-power 
through the most useful angle from say 
three to ten degrees below the horizontal. 
The light from the enclosed arc is more uni- 
form and steadier and generally superior 
from an illuminating point of view to open 


arcs. 
Second—Direct-current enclosed arcs pro- 


duce slightly higher candle-power than alter- 
nating enclosed arcs of corresponding wat- 
tage, but so far as the illuminating value is 
concerned the two lamps are on a fair basis 
of equality, both being superior to the direct- 


current open arc. 
Third—Small unit ares will illuminate 


proportionately greater distances than large 
units for a given expenditure of energy. 
Fourth—Incandescent lamps do not illu- 
minate brilliantly to a sufficient height above 
the street surface to produce the effect of 
good lighting and are therefore not com- 


parable with arc lights. 

In justice to the open are I wish to 
state that if we follow European prac- 
tice, as carried out in large cities, of in- 
stalling lamps at short intervals, say 80 
to 175 feet apart, and use more com- 
plicated lamps, which work within closer 
limits when carefully attended to, burn 
high-grade carbons, protect the arc from 
the wind and use opal globes, the advan- 
tage of the enclosed arcs over open, from 
a light distribution point of view, will 
somewhat disappear. 

Aside from the mere question of light, 
however, there are other arguments for 
the enclosed arc, particularly with refer- 
ence to maintenance, convenience and cost 
of operating, which would throw the 
balance in its favor even if the open arc 
were raised to an equal illuminating plane. 


Mr. Ryan’s paper was followed by a 
somewhat humorous abstract of the fol- 


Much has been said about the first and 
but little about the second, yet the second 
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is the practical end for whi i i 
Hon = Sai hich all illumina- 

Whether or not the source of light is in 
range of the observer’s vision largely in- 
fluences the second value. 

The contrast between the source of 
light and its environment is all-important. 
A farmer’s barn lantern will completely 
blind one to the road beyond when the 
night is black and the vicinity not other- 
wise illuminated, whereas an arc lamp 
backed by a white building may be a 
fairly satisfactory source of light. 

_ Thad occasion during many of the even- 
ings last summer to ride over the country 
roads near my home, and I had plenty of 
occasion to notice their illumination. Tt 
was my observation that the best lighted 
towns in my vicinity used kerosene lamps 
situated at the side of the roads among 
the tree trunks. | 

Many and many a time when riding to- 
ward an arc lamp have I kept my place on 
a highway by guiding myself by the shin- 
ing rail of the street railway track, abso- 
lutely unable to tell from the road-bed 
of shadows what was before me. Actual 
observations of this character make it clear 
that the amount of light actually delivered 
to a road-bed is only a part of what we 
must consider. 

If the source of light must from its 
character be so placed that the observer 
is blinded to the road, it avails little as to 
the candle-power of that source. 

An arc lamp usually must be so placed 
that its light may shine in one’s face in 
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order that the light may shine along the 
road. 

Light delivered from a lamp near at 
hand is much to be preferred to light de- 
livered from a lamp so far away that the 
rays of light reach the ground at a small 
angle. Such light magnifies every hum- 
mock and equally shadows insignificant 
hollows and gulleys deep enough to be 


dangerous. 
It would be better to have half the il- 


lumination and be able to see the bot- 
toms of the hollow spots. 

One of the recent papers on are lamps 

spoke of their value in illuminating the 
houses and trees, and presumably the 
landscape, where there are no houses and 
trees. 
The interest in this observation lies in 
the thought that the greater the candle- 
power, and the more infrequent the lamps, 
the smaller the portion of the total light 
shed upon the ground which actually 
reaches the roadway. 

The Massachusetts state roads are uni- 
formly twenty feet wide. The country 
roads rarely exceed thirty feet in width. 
City roads of Massachusetts are required 
to be forty feet. 

Arc lamps, located respectively 200 feet, 
300 feet and 400 feet apart are evidently 
intended to illuminate plane areas about 
31,500, 70,000 and 125,000 square feet in 
extent. 

A twenty-foot road crossing this area 
will receive about 12.7 per cent, 8.6 per 
cent and 6.4 per cent respectively of the 
hght delivered to the ground. 

A forty-foot road will receive twice this 
percentage, of course, but as the twenty- 
foot width is all the average rider ever 
notices the illustration will answer. 

From this it is very apparent why it is 
wise that Jamps of reduced candle-power 
be placed closely together. 

From this same illustration it will be 
seen that lamps placed 200 feet apart, con- 
suming one-half the energy, can be of 
one-half the efficiency and still give him 
equally efficient illumination and, what is 
more to the point, will deliver their light 
from a more advantageous direction. 

One of the best illustrations of subur- 
ban street lighting by arc lamps which 
comes to my mind is on the Boulevard 
from Boston to Auburndale. The Boule- 
vard is really two separate roads with a 
continuous narrow park between and the 
arc lamps are in the middle of this park. 
so that they mav be said to be in a field 
adjoining the roads. 

Why, with all these drawbacks. are are 
lights used almost universally and inean- 
descent lamps to so limited an extent ? 

I think there will be no discussion as 
to the reason. Incandescent lamps for 
street lighting have always been difficult 
to make and less satisfactory than anv 
other type of incandescent. lamp. 

The ordinary 100-volt to 125-volt, six- 
teen candle-power, three light-watts per 
candle incandescent lamp gives more can- 
dle-hours for a given input than any 
other incandescent lamp. Could this 
lamp be used for street lighting the cost 
of street lighting by incandescent lamps 
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could be materially reduced and the serv- 
ice rendered be much more satisfactory 
to the user of the highway. 

There are many streets in which low 
voltage mains run the length of the streets 
and where these lamps could be used in 
multiple with no inconvenience. There 
are many other streets where ten or twen- 
ty could be used in series, each on a cui- 
out box, no more complicated than the 
Nernst lamp, which you will possibly be 
called upon to consider. These cutout 
boxes would not be so complicated as the 
arc lamps, which operate with practically 


no attention. 
I do not understand why this has not 


been done. 

Times have changed. The are lamp 
lines are no longer the only wires on the 
poles. Probably one-half of the electric 
lighting poles carry alternating-current 
mains also. 

Incandescent lamps are now universally 
fastened to their bases by a water-proof 
cement, and water-proof sockets are in 
stock everywhere. 

Ts it not time we broke away from tra- 
dition ? 

The are lamp has its use in street light- 
ing. There are places where it is wisest 
to use it. The public think they are get- 
ting more for their money with the bril- 
liant are lamp, but I believe as the users 
of the highways come to appreciate how 
much safer and more satisfactory well 
placed illumination is than that to which 
I have referred. that we shall learn to light 
our streets as we do our homes. 

The lesson learned in show-window 
lighting and in theatre stage lighting 
should not be lost upon us. 

Tt is not the light after al] that interests 

us; it is what we see by means of the 
lieht. 
We must add to this that for a given 
expenditure of energy more light can 
actually be delivered to a highway by in- 
candescent lamps than by arc lamps, and 
it can be better distributed. 

Are lamps are at their best in densely 
settled districts. The reflected light from 
buildings helps to economize the distribu- 
tion and the great quantity of light from 
store windows also assists to so brighten 
the surroundings that the brilliant arc 
lamp is less blinding. Arc lamps are also 
more closely spaced in these localities, 
which is to their advantage. 

Incandescent lamps are, in my opinion, 
much to be preferred for residential 
streets. side streets and outside the more 
congested portions of a town or city. 


Mr. Steinmetz, in commenting on Mr. 
Doane’s paper, gave an amusing account 
of his attempts to light his new green- 
house with innumerable incandescent 
lamps and his substitution of one large 
arc lamp for them. He also spoke at 
some length of the effect of surroundings, 
such as buildings and trees, on street 
lighting distribution. 

The next paper was that by Mr. John 
W. Howell, which follows: 
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THE INCANDESCENT LAMP OF TO-DAY. 
BY JOHN W. HOWELL. 

The incandescent lamp is too well 
known to you all to need an introduction 
or any description. It has been so often 
discussed before you that nothing re- 
mains to be said about it except as a part 
of the electric lighting system in the gen- 
eral discussion of the subject under con- 
sideration this evening. 

The characteristic features of the incan- 
descent lamp are its extreme simplicity, 
its absolute freedom from mechanism, the 
ease with which it can be lighted by means 
of a switch placed where most convenient 
and its adaptability to low candle units 
and decorative effects. These features and 
the fact that it consumes no oxygen, yields 
no gases and has no flame, have won for 
the lamp its great popularity. 

The incandescent lamp is adaptable to 
any system of electrical distribution in 
use for any purpose. There appears to 
be no difference in its operation on direct 
or alternating current, provided the latter 
has a frequency of twenty-five cycles or 
more per second. It is usually operated 
on constant-voltage circuits, but gives even 
better results when operated at constant 
current, as the increase in resistance of the 
filament with use increases the watts con- 
sumed and thus canses the lamp to main- 
tain approximately its initial candle-power 
throughout its life. 

For street lighting, incandescent lamps 
are operated many in series on high volt- 
age circuits of constant current. They are 
also made for burning directly in series 
with are lamps. — 

The incandescent lamp is adaptable to 
those voltages which are generally con- 
sidered safe for interior use. Two kinds 
of carbon are used in making filaments 
and the best results require the proper 
combination of the two kinds. The 
specific resistance of these two kinds of 
carbon limits the voltage of lamps of a 
given candle-power and efficiency in which 
this proper combination can be made. 

Lamps for a higher voltage than will 
permit the proper combination of the two 
kinds of carbon may be made with less of 
the graphitie coating, which has a low 
specific resistance, or entirely of the base 
carbon, but in either case the lamp should 
he operated at lower temperature to give 
equally good life and candle-power results. 

The best results are obtained with lamps 
of not higher than 120 volts; 250 volts 
being now regarded as the maximum de- 
sirable voltage, and at this point there is 
an increase of about one-half a watt per 
eandle for equally good results. 

The efficiency of an incandescent lamp 
depends upon the temperature of the fila- 
ment—the higher the temperature the bet- 
ter the efficiency and the shorter the life. 
Lamp efficiencies are usually stated in 
watts consumed per horizontal candle. 
The commercial limits are between two 
and one-half and four watts per English 
candle, or about 120 per cent of these 
figures if spherical candle-power is con- 
sidered, the two and one-half-watt lamps 
being used where electricity is expensive 
and regulation good, and the less efficient 
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lamps where electricity is less expensive 
or regulation is not so good, or where other 
considerations demand a longer useful 
service from the lamps. 

The color of the light from an incan- 
descent lamp depends entirely upon the 
temperature of the filament, the higher 
the temperature the more nearly white 
the light becomes. The color of the light 
generally is yellow. Weber observed that 
the first visible radiations from a filament 
as it was heated came not in the red region 
of the spectrum. but in the yellow region, 
where the maximum radiation occurs 
when the lamp is at high temperature. 

Dr. Nichols observed that carbon has a 
selective radiation in the vellow region of 
the spectrum, the radiations there increas- 
ing faster than radiations in the other 
parts of the spectrum. 

The use of higher efficiency lamps is 
becoming quite general, verv few four 
watts per candle are now used for multi- 
ple lighting, while a few years ago no 
lamps of less than four watts per candle 
were sold. This is due to the improve- 
= ment in quality of the lamps and also to 

better regulation of the current. High 
efficiency lamps are more satisfactory than 
low. The filament being smaller, the 
bulbs blacken less and being hotter they 
break before reaching verv old age. 
Low-candle-power lamps are also com- 
ing into more general use. The demand 
for these has increased very considerably 
in the last two or three vears. The use 
of lamps for decorative effects and for 
snecial work of various kinds has increased 
the usefulness of the lamp and added to 
its popularity. 


Mr. 
stated that he did not believe selective 
radiation had anvthing to do with the 
efficiency of the Nernst lamp. He thought 
rather that this efficiency is due to the 
enormous temperature at which such 
lamps are worked and not to any peculiar- 
itv of the radiating substances. 

Dr. C. H. Sharp then presented the two 
short papers which appear below: 


A NOTE ON AN ACETYLENE-IN-OXYGEN 


FLAME. 
BY CLAYTON H. SHAEP. 


In the conclusion of a report made to 
this institute in 1896 by a subcommittee 
on Standards of Light, of which Professor 
Nichols was chairman, it was stated that 
the subcommittee had in hand the inves- 
tigation of a possible standard in which 
a pure gas, burning in a pure atmosphere, 
should furnish the constant flame re- 
quired. Since these investigations, which 
are being carried on by myself, have now 
been at a standstill for some time, this 
note is presented with the hope that it 
may be of some interest. 

The idea underlying the work was to 
produce a flame which should be isolated 
from fortuitous outside influences, such 
as atmospheric purity and moisture con- 
tent, which nave so large an influence on 
ordinary flames. 

A long series of experiments was con- 


Howell in closing his remarks - 
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ducted on a flame produced by the com- 
bustion of a mixture of equal parts of 
acetylene and hydrogen in an atmosphere 
of oxygen. The special burner employed 
gave a flame long, slender and of great 
brilliancy and steadiness. It was found, 
however, that its intensity was not repro- 
ducible from pressure measurements made 
on the gases. This was attributed to the 


Fig. 1.—ACETYLENE-IN-OXYGEN BURNER. 


fact that the acctylene-hydrogen mixture 
was stored over water. Since the solubil- 
ity of these gases in water is not equal, 
and their temperature coefficients of solu- 
bility are not the same, the relative pro- 
portions of the two gases in a mixture so 
stored would not remain constant. Thus 
the first requisite of a standard of light— 
namely, a fuel of perfectly definite com- 
position—was lacking. 

The reason for adopting the acetylene- 
hydrogen mixture instead of pure acety- 
lene as a combustible had been that, with 
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the burner employed, pure acetylene de- 
posited graphitic carbon about the jet with 
such rapidity that the flow of gas was 
seriously obstructed after only a moment’s 
burning. With the diluted gas this did 
not take place. After the failure of the 
mixture to yield the constant flame re- 
quired, experiments were made to deter- 
mine what form of burner would permit 
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the pure acetylene to be ueed. This was 
found to be as shown in Fig. 1. 

The acetylene passes through the tube, 
A, which is surrounded by the water- 
jacket, J, in which a circulation of water 
is maintained to keep the acetylene tube 
cool, and issues at A. The oxygen enters 
at O, a concentric tube, and issues through 
O in a stream about the stream of acety- 
lene. The wafer-jacket is carried above 
the acetylene jet so that a mixture of the 
two gases and, consequently, combustion, 
takes place only after the acetylene is 
well away from the jet from which it is- 
sues. With this arrangement there is no 
troublesome deposit of carbon and the ex- 
periment can be carried on indefinitely. 

The flame so produced is capable of 
enormous variations according to the rela- 
tive supplies of the gases. When the 
oxygen is not turned on at all, the flame 
is tall, unstable, murky and smoky. With 
increasing supply of oxygen, the flame 
shortens and increases in whiteness, bril- 
liancy and luminous intensity. It also be- 
comes stable and is little affected by 
drafts. Tf the increase in oxygen supply 
is carried beyond a certain point, the lumi- 
nous intensity begins to fall off, due to the 
non-luminous combustion of a larger pro- 
portion of the acetylene, until with a large 
excess of oxygen the flame becomes almost 
entirely blue. 

Barring practical difficulties, the in- 
tensity of this flame should be definable as 
follows: With a given rate of flow of the 
gases, the height of the flame should be a 
given one and the luminous intensity of 


the flame as a whole should be a maxi- 


mum, and the luminous intensity of a 
portion of the flame isolated from the rest 
bv a horizontal slit of a given width in a 
screen placed in front of the flame in such 
a way that the amount of light passing 
through the slit should be a maximum, 
would then be perfectly fixed. The cri- 
teria mentioned are not all independent 
ones, but serve as checks on each other 
and increase the certainty with which the 
flame can be reproduced. 

In my experiments I measured the 
height of the flame by projecting an image 
of it on a graduated screen. To measure 
the flow of the gases a diaphragm with a 
very small opening was interposed in each 
feed pipe and the gas pressure behind was 
determined by inclined tube manometers 
filled with alcohol. This method was not 
found to be sufficiently sensitive and re- 
liable. It would probably be far better 
to fix the relative pressures of the gases by 
passing them through small gasometers 
the bells of which are fixed to onposite 
arms of a balance, as Petavel* has done in 
his experiments with the Violle platinum 
standard, and then to determine with only 
a moderate degree of accuracy the absolute 
pressure of one of the gases. The gas sup- 
ply was regulated by micrometer cocks. 
The temperature of the diaphragms should 
he controlled and the gases should be 
dried. 

The flame so produced is the most 
brilliant gas flame known. The results 
of spectrophotometric measurements on it 


* Proc. Roy. Soc.. vol. lxv, p. 481, 1900. 
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are shown in Fig. 2 in comparison with 
those made on other sources of light. Its 
color adapts it admirably for use as a sec- 
ondary standard in arc light photometry, 
but it is too white for the incandescent 
lamp, just as the candle and the Hefner 
lamp are too red. This fault is at least 
in the right direction, since it is desirable 
that the color of the primary standard of 
light should approximate to the color of 
the average source of light in practical 
use, and the constant tendency of this 
color average is toward the white. 


THE PRESENT STATUS OF THE QUESTION 
OF A STANDARD OF LIGHT. 
BY CLAYTON H. SHARP. 

The situation as regards a standard of 
luminous intensity has shown in recent 
years a marked tendency toward simpli- 
fication and unification. A number of 
standards or would-be standards, which 
were formerly taken seriously, have disap- 
peared from practical use. Of the various 
candles, the British candle is the only one 
which survives, and the practical use of it 
is steadily decreasing. The Carcel lamp 
is held in much less esteem than for- 
merly. Practice is settling down to the 
selection of one of two classes of standard, 
either the pentane standard in one of its 
forms, or- the Hefner amyl-acetate lamp. 

The small one candle-power and one 
and one-half candle-power pentane lamp 
has proven itself worthy of confidence as a 
result of thorough investigation in the 


_Reichsanstalt. The ten-candle-power pen- 


tane lamp is coming into very exten- 
sive use by the gas men here and in Eng- 
land, and commends itself by its simplicity 
of operation, by its relatively high inten- 
sity and, as far as is known, by the con- 
stancy of its indications. Unfortunately 
there is on record no such careful investi- 
gation of its properties in this particular 
as has been made for the smaller pentane 
lamp and the Hefner lamp. 

If gas practice is looking more and more 
to the pentane standard, electrical practice 
is looking toward the Hefner lamp. The 
careful study made in the Reichsanstalt, 
the adoption of it officially in Germany, 
the resolutions in its favor by this Insti- 
tute and by the Geneva Congress of 1898 
have served to popularize it and to in- 
trench it strongly. 

While the facts enumerated show that 
great progress, it 1s not to be assumed that 
a satisfactory solution of the problem of a 
standard has been reached. A standard 
must be as nearly as possible a common 
denominator of the sources of light in 
ordinary use. No one integrated source 
of light can be in all strictness a common 
denominator for all, on account of the 
existing differences in quality or color. 
That light most nearly fulfills this condi- 
tion which most nearly approaches in color 
the average color tone of the sources of 
light in use to-day. Now this is much 
higher than it was a few years ago, due 
to the extensive introduction of whiter 
hued sources of light. The standards re- 
ferred to above stand, as far as color is 
concerned, about at the bottom of the 
list, and from this point of view is as bad 
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as possible. Photometric comparisons with 
them of most modern lights are very un- 
certain and the results are misleading in 
that they do not give to the whiter sources 
credit for the greater visual acuity per 
candle-power which is their due. 

It follows that a standard of light of 
considerably whiter hue than the present 
one would be intrinsically better if of 
equally good qualities in other respects, 
and it is toward the definition of such a 
standard that efforts should be directed. 

Quite a good deal has already been done 
in this line. A notable advance has been 
made by Petavel* in his investigation of 
the Violle platinum unit. He has indi- 
cated the precautions which must be taken 
to secure good results, and has demon- 
strated that the limits of error may be 
made quite narrow. The color of this 
standard is quite good. Violle has stated 
that it is very similar to that of the 
acetylene flame, but this statement does 
not seem to be entirely consistent with the 
known fact that platinum can readily be 
fused in the acetylene flame. 

The studies by Paschen and by Lummer 
of the theoretically “black” body have in- 
dicated a method by which a perfectly 
definite radiating surface can be secured, 
and it needs only a sufficiently accurate 
method of defining the temperature of 
such a surface to give us a standard of 
light. Since, however, the luminous 
radiation from such a surface increases as 
a high power of the temperature, a suffi- 
ciently accurate method of temperature 
definition can not easily be found. 

Among the ordinary sources of light, 
the acetylene flame probably approaches 
most nearly in color to the average hue. 
The ease with which this gas can be pro- 
duced in a good degree of purity and the 
steadiness and manageability of its flame 
also commend it for use as a standard. 
Violle,t Fessendent and Féry$ have made 
independent propositions to this end, but 
no definite standard has yet been the out- 
come. 

Fessenden showed how a stable flame can 
be produced with this gas employing the 
method of the converging jets now in com- 
mon use. He found the flame to be very 
steady and moderately immune from out- 
side influences. Such a flat flame, with 
the light from its edges screened off, has 
been used very successfully by Professor 
Nichols** in his spectro-photometric in- 
vestigations of the radiation of carbon. 
The flame as controlled by measurements 
of the pressure of the gas. 

The proposition of Féry looked to the 
use of a long, slender flame. He used a 
bit of thermometer tubing of internal 
diameter of 0.5 mm. as a jet. With this 
he found that the luminous intensity of 
the flame was proportional to the flame 
height between the limits of 1 cm. and 
2.5 em., that is, he substituted for control 
by pressure measurements, control by 
measurement of the flame height. 

What is now known of the properties of 


* Proc. Roy Soc., vol. lxv. p. 481. 1900. 
t Comptes Rendus. vol. cxxii, p. 79. 1896. 
t Trans., A. I. E. E., vol. xii. p. 500. 1895. 
§ Comptes Rendus, vol. cxxvi, p. 1192. 1898. 
* Physical Review, August and October, 1901. 
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the acetylene flame indicates that a search 
for the best method of producing and de- 
fining an invariable acetylene flame would 
be fruitful of valuable results. 

It has been proposed to employ as a 
standard flame one in which a pure gas 
burns under standard conditions in a pure 
atmosphere, both of known chemical com- 
position. A practical method of burning 
pure acetylene in an atmosphere of pure 
oxygen has been found, as well as direct 
and interchecking methods for the control 
of such a flame, but the investigation has 
not led to any definite result. 

Until a more satisfactory standard is 
introduced, photometrists are practically 
limited to the choice of either a pentane 
standard or the Hefner lamp as primary 
standards. An incandescent lamp care- 
fully seasoned and measured furnishes for 
most purposes a thoroughly satisfactory 
secondary standard, and we are looking 
forward to the time when the National 
Standardizing Bureau will establish an 
authoritative standard and will measure 
and will certify to lamps sent to them for 


this purpose. 


Mr. Peter Cooper-Hewitt then read his 
paper, which appears here in abstract, and 


exhibited his mercury vapor lamps. 
ELECTRIC GAS LAMPS AND GAS ELECTRICAL 

RESISTANCE PHENOMENA. 

BY PETER COOPER-HEWITT. 
_ On a former occasion I had the honor 
of showing to the members of the Insti- 
tute lamps utilizing the conductivity of 
gas for illuminating purposes, including 
experiments illustrating certain laws of 
conductivity of gases, and I also presented 
curves directing attention to various 
characteristics. It gives me pleasure to- 
night, while showing lamps in operation 
lighting this room, to describe some of 
the phenomena exhibited by the lamp and 
to indicate some of the difficulties encoun- 
tered in determining the relative values of 
the resistances therein. 

The mercury gas lamps exhibited to- 
night are operated on the standard Edison 
118-volt direct-current circuit installed 
in this building; lamps of this class con- 
sume amounts of current varying from 
one to six amperes, and the efficiency is 
approximately one-half watt per spherical 
candle-power. Under better conditions 
as high an efficiency as one-quarter watt 
per spherical candle-power has been ob- 
tained, determined by careful and accu- 
rate measurements. Measurements were 
made by measuring sections of the lamp 
varying in length from one-quarter of an 
inch to three inches, shielding the lamp 
and leaving a slot in the shield of the 
length mentioned and measuring the light 
transmitted through the slot. These 
measurements have been made with lamps 
of various diameters. Dr. Max von Reck- 
linghausen has made independent meas- 
urements, comparing the illuminating 
value of the lamps with incandescent 
lamps of equivalent rated candle-power, 
and the results of such tests agreed re- 
markably well with the measurements ob- 
tained upon photometers. 
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The light produced by pure mercury 
gas comprises orange-yellow, lemon-yel- 
low, green, blue, blue-violet and violet; 
and although all shades of these colors 
may not be present, their absence would not 
be so seriously felt were it not for the ab- 
sence of the red. For some purposes the 
lack of red in the spectrum is objection- 
able, ‘but for many uses it is a positive 
advantage. 

For shop work, draughting, reading and 
other work where the eye is called upon 
for continued strain, the absence of red is 
an advantage, for I have found light with- 
out the red is much less tiring to the eye 
than with it. It is possible to transform 
some waves of this light, especially the 
yellow light, into red light, and thus in a 
measure to overcome this defect where re- 
quired for indoor illumination. A mod- 
erate amount of ordinary incandescent 
light interspersed with the mercury gas 
electric light serves to supply the defi- 
ciency, and the mixture may be made most 
satisfactory. For ordinary street lighting 
purposes the mercury light is available 
even without the red, and it should be 
noticed that this light has very great pene- 
trating power and seems to be effective 
through greater distances than an equiva- 
lent amount of measured candle-power 
from the ordinary incandescent lamp. 
This may be due to the fact that the waves 
of the red light are less penetrating than 
those waves which are present in the mer- 
cury light, and hence the least valuable 
portion of the spectrum having such il- 
luminating effects is omitted and the en- 
ergy is practically expended in the more 
useful portions of the spectrum. 

I would like to state some of the pheno- 
mena that had to be unraveled before it 
was possible to establish the laws govern- 
ing the operation of electric gas lamps. 
The conductivity of the gas of the lamp, 
which is the most important factor, is de- 
pendent upon the diameter of the gas col- 
umn, the length of the gas column, the 
density of the gas in the column and the 
resistance factor of the particular gas; 
with these must be considered the resist- 
ance at and about the respective electrodes 
to obtain the total resistance presented by 
the lamp. In determining the relative 
values of these it was assumed that the re- 
sistance of the gas column would vary di- 
rectly as the length; this has so far proved 
to be true. From the results of a great 
number of experiments, and from some 
particular ones, I was able to demonstrate 
that the resistance varied inversely with 
the diameter; not as a square, as in metal- 
lie conductors, but very nearly as the first 
power. It is very difficult to obtain identi- 
cal surroundings for lamps of different 
diameters, and I am of the opinion that 
any discrepancy that occurs is due to dif- 
ference of environment. I was able to 
demonstrate that the resistance varies in- 
versely with the quantity of the current 
passed, which means that the lamp re- 
quires a constant voltage unless some 
change takes place. The voltage across 
the terminals of the lamp is modified by 
the density of the gas, a gas having a 
density of maximum conductivity or a cer- 
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tain definite amount of matter and molec- 
ular movement best suited for conduc- 
tion. Beyond the point of maximum con- 
ductivity the resistance appears to in- 
crease absolutely directly with the density, 
but I wish to state that my means of 
measuring at these low densities were not 
sufficiently accurate. The density is an 
entirely controllable factor, and is one of 
the best means of controlling the voltage. 
The laws above stated appvar to hold good 
as to gases, generally. 

The electrode resistance at the positive, 
providing there is no alteration of the 
chemical or physical condition of the 
electrodes, may, from a practical stand- 
point, be regarded as being very slight and 
will be neglected for the present. 

The negative electrode resistance offered 
very great difficulties and required long 
and patient experimental investigation. I 
found that it consisted of a variety of 
factors, and I will briefly direct attention 
to those which appear to have the more 
important bearing upon the operation of 
the lamp. There is a reluctance to the 
initial passage of current which appears as 
if self-created by the current—as if by in- 
duction. Upon increasing the voltage ap- 
plied thereto, current passes to a very 
small extent and thereupon there is a fall 
in resistance. To increase this small 
amount of current the voltage must be 
still further increased. On further in- 
crease of current this resistance apparently 
ceases and there is an enormous decrease 
of voltage. This resistance apparently 
does not exist when chemical or physical 
alteration occurs at the electrodes. 

When the last named resistance is over- 
come by reason of passing current, a flame 
may be noticed proceeding from the nega- 
tive electrode in a direction perpendicular 
to the surface from which it issues. If 
this flame meets the current in a right 
line, that is to say, projects in the direc- 
tion of the flow of the current at the point 
of meeting, the total resistance of the lamp 
is materially greater than when the flame 
proceeds in a direction at an angle to the 
flow of the current. 

When the flame is proceeding from the 
negative electrode at an angle to the line 
of the current, then the resistance at the 
negative electrode, under the conditions 
which are established, is reduced, and prac- 
tically speaking, the principal and con- 
trolling resistance of the lamp is then lo- 
cated in the gas-path proper. 

The reluctance to starting is greatly 
modified by charging the surface of the 
lamp exterior to the negative electrode 
positively, and also in a less degree by dis- 
sipating the charge that collects there. It 
is for this reason that the lamps have a 
conducting band exterior to the negative. 
This resistance may also be modified by 
charging and discharging the lamp with 
a high-voltage current. 

I may here add that these initial re- 
sistances to the passage of current may be 
overcome by an impulse of high potential, 
as by the discharge of a reactive coil. 

In sume particular forms of lamp the re- 
sistance at the negative electrodes has been 
availed of to render the negative electrode, 


Vol. 40—No. 3 


itself a source of light. Such conditions 
were established that no physical or 
chemical change took place at the negative 
electrode, and it developed that the elec- 
trode could then be heated to any desired 
temperature. Iron electrodes under these 
conditions may be maintained at a very 
high temperature and give off considerable 
light, the electrode itself being then the 
chief source of light. I even succeeded 
in melting platinum and maintained it in 
a molten puddle. 

Referring again to the flame occurring 
at the negative which is present while the 
lamp is in operation, it may be stated 
that the direction of the flame is largely, 
if not entirely, independent of the direc- 
tion of the current, and is determined by 
the plane of the surface receiving the 
current. The direction of the flow of the 
current to that surface is, generally speak- 
ing, through the shortest path from the 
positive electrode, so that if the entrance 
plane of the negative electrode surface be 
out of the perpendicular to the flow of the 
current, then the flame may be made to 
proceed in a direction out of the path of 
the current and thus will not interpose 
its resistance to the current flow. In 
some of the types of lamps shown here to- 
night, the surface of the mercury consti- 
tuting the negative electrode, as will be 
seen, does occupy such a position with re- 
lation to the path of the current, and the 
flame proceeds in a line out of the path 
of the current. In some of the lamps, for 
the purpose of causing the position at 
which the current passes into the negative 
electrode to remain fixed and the flame 
regulated, the metal leading-in-wire 1s 
carried to a point at the surface of the 
mercury, and the path of the current once 
being fixed upon this point remains 
there instead of wandering about the sur- 
face of the mercury, the current entering 
the meniscus. The flame may be deflected 
and its position controlled by the use of 
a magnet when so desired. Where no 
point is used there is a tendency for the 
current to wander and burrow, as it were, 
into the body of mercury. This results in 
temporary depressions, so that the flame 
may proceed from the walls of these de- 
pressions in a direction at an angle to the 
direction taken by the current, but the 
wandering of the current about the sur- 
face of the mercury will necessarily cause 
a constant shifting of the direction of the 
flame and cause variation in the resistance 
of the lamp. 

I have used other gases than the vapor 
of mercury as the gas-path, but mercury 
is more convenient for general experi- 
mental investigation for many reasons, 
among them the fact that as a negative 
clectrode, its resistance is stable, the readi- 
ness with which the alteration of its con- 
dition may be brought about, the high 
ctliciency of a mercury gas as a light-giv- 
ing medium, and also the fact that 1t can 
easily be obtained in a fairly pure state. 


Mr. W. J. Hammer exhibited some cal- 
cium tungstate tubes which Mr. T. A. 
Edison had used in early experiments on 
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electroluminescence and also showed sev- 

eral recent European forms of Nernst 

lamps, and exhibited a small tube of a 

highly active radium compound. 
DISCUSSION. 


The discussion was opened by Mr. John 
W. Lieb, Jr., who related an account of a 
re-comparison of some present American 
secondary standards lately made at the 
Reichsanstalt, which exhibited an accord- 
ance within two per cent of the results 
obtained from similar standardizations 
more than ten years ago. This was an in- 
teresting and satisfactory demonstration 
that the variation of American standards 
during that period had been only to this 
insignificant degree. 

Mr. J. B. Fleming stated that the color 
of enclosed arc lamps was good if the volt- 
age was kept within reasonable limits, 
and that opal glass globes had been found 
very satisfactory in correcting the ten- 
dency of such lights to blueness. Dr. Bell 
replying, stated that the alternating are 
was much less efficient than the direct- 
current open arc, and that in his previous 
remarks he had meant only to state that 
the seven and one-half ampere enclosed 
are is equal in street illuminating effi- 
ciency to the ten-ampere open are. 

Dr. C. A. Doremus related an interest- 
ing bit of history concerning oxygen gas 
distribution for use with street lamps of 
the Drummond type which was in vogue 
in New York many years ago. Mr. 
Doane called attention to certain errors of 
the Bunsen photometer. Mr. George T. 
Hanchett gave an interesting account of 
a method of distributing light which he 
had noticed in a spining-mill in New Eng- 
land. In this mill open are lamps were 
used burning upside down, that is, with 
the positive carbons below, and these were 
enclosed in conical reflectors which di- 
rected their light against a white ceiling. 
The arcs were nowhere visible from the 
floor, but the general illumination at- 
tained was very satisfactory. Dr. Bell 
said that in attempting to diffuse the il- 
lumination one must not go too far and 
entirely eliminate shadows, as shadows 
were useful in handicrafts of various kinds, 
and were used as an unconscious criterion 
of judgment. President Steinmetz related 
at some length the experience of European 
engineers in the use of inverted open arcs 
and shades. Dr. Bell spoke of selective 
radiation and the fact that it is confined 
to a few substances belonging to two 
groups of rare elements. Mr. J. W. 
Howell closed the discussion by reference 
to the new titanium carbide incandescent 
lamp upon which he thought he would be 


able to report more at length later. 
The meeting adjourned at eleven 


o’clock. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES— XXII. 


BY A. E. DOBBS. 


Fig. 93 shows another plan sometimes 
used, and even recommended in some writ- 
ten articles, but it is here shown for the 
purpose of calling attention to its weak- 
ness, although it has many good points. 


Fie. 92A.—CIRCUIT-CHANGING SWITCH. 


In this figure both lines are looped 
into the station switchboard, where they 
are connected to two double-contact jacks 
in series with each of them. The line 
signals are recorded on an extension bell 
placed in the circuit between the two 
jacks. Between the two double-contact 
jacks there may also be placed an open 
jack into which the plug can be inserted, 
if desired to keep the line closed. Of 
course, the house telephone is connected 
to the line by means of the plug, and in 
this way can be useful in taking care of 


EXTENSION 
BELL 


Fie 93.—TEsT oR DIVIDED LINE STATION. 


The extension bell receives all the signals, the telepl one 
being connected by means of a cord and plug. 


any branch lines that may come into the 
station. 

Now for the advantage of a switch of 
this kind: Should the attendant wish to 
use the east end of the line, he plugs in on 
the east side, leaving the west side free for 
some one else, for the plug opens the line 
at that station. In plugging the east side 
his own station instrument is used as a 
“ring off,” leaving the extension bell on 
the other end of the line. This plan 
divides the line into sections, and some- 
times expedites business by allowing two 
or more parties to use the line at once. 

If, however, the attendant neglects to 
take down his plugs as soon as he gets a 
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“ring off’ he may delay through mes- 
sages, which is a disadvantage. 

There is another convenience in this 
method in that it makes testing easy, or 
allows the use of one end of the line in 
case of trouble. 

It, however, has the disadvantage of 
having four movable contacts at each sta- 
tion, which may be the means of opening 
the line at the points of contact, a grain 
of dust being sufficient for this purpose: 

A modification of this plan is to be seen 
in Fig. 94, in which the jacks are wired 
in the same manner but bridged by the 
switches, which can be opened for testing 
purpose, or at any other time it may be 
desirable to divide the line. With the’ 
switch closed, the insertion of a plug 
merely cuts the extension bell out of that 
particular side of the line, leaving it as a 
signal for the other end. With the switch 
open the line still remains closed through 
the jacks as in Fig. 93, the connections 
being then precisely the same, the line 
being divided by the insertion of a plug. 


EXTENSION 
BELL 


Fia. 94.—IMPROVEMENT ON Fig. 93. 


Fig. 95 is simply Fig. 94 applied to a 
grounded line, the difference being that 
single instead of double-pole jacks are 


used. 
SELECTIVE RINGING. 


In order to obtain selective ringing of 
the subscribers’ bells it is necessary that 
the ringing current should differ from that 
ordinarily employed. 

The ordinary magneto generator is a 
very simple piece of apparatus and con- 


EXTENSION 
BELL 


Fie. 95.—For GROUNDED LINEs. 


sists of a single coil wound in the arma- 
ture, one end of which is connected to the 
shaft, and therefore to the generator 
frame, and the other to an insulated tip 
at the end of the shaft. This armature 
is suspended between the poles of several 
electromagnets. When the armature turns 
over the lines of force passing through it 
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are disturbed which creates an electric im- 
pulse and when connected in this manner 
the current in the line is reversed every 
time the armature turns over, thus mak- 
ing two reversals at every revolution which 
ring the bells by reversing the current in 
their magnets, drawing the clapper first 
to one side and then the other. 


Fie. 96.—PoLARIZED BELLS FOR SELECTIVE 
SIGNALING, 


Before going farther, let us stop and 
consider Fig. 96, which illustrates the mat- 
ter more fully. 

First, let us consider the bell, A, which 
is arranged for alternating currents. When 
a current passes through these coils let us 
suppose that they are so wound that a cur- 
rent passing from left to right draws the 
armature toward the left side, and that a 
reverse current draws it to the right. In 
this case an alternating current, as from 
an ordinary generator, draws it alternately 
first to one side and then to the other, 
which, it may be, will be at the rate of 
from ten to twenty alternations per second. 

Fig. 96, B, shows us the same kind of a 
bell magnet with this difference, that the 
bell armature is held toward the + mag- 
net side by a spring. Should a current be 
sent to line in this direction which, for the 
sake of simplicity, we will call a + or 
positive current, it will have no effect on 
the bell, because the armature already 
has a set to that side. Should a — or 
negative current be sent over to the line, 
the effect will be to pull it over to the — 
or negative side, but it will immediately 
be pulled back by the spring when this 
impulse ceases, so that with one impulse 
we get two strokes of the clapper just the 
same. ‘Therefore, if we send impulses 
over the line of a—character, only the 
bells on the line connected as at B will 
ring. 

Fig. 96, C, however, is held to the oppo- 
site side of the magnet, and as these bells 
are held on the — side they will only re- 
spond to + impulses. Now, by arrang- 
ing our generator in such a manner that 
by pressing one button only + impulses 
are sent to line, while by pushing another 
will send — impulses to line, we can ring 
either one of these bells without disturb- 
ing the other (see Fig. 97). 

Fig. 98 shows how this idea can be car- 
ried still further. In this case we have a 
metallic circuit line divided into two parts, 
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each separate from the other so far as sig- 
naling is concerned, the bells on each side 
being connected to ground through high- 
resistance ringer coils. 

The line at the board is so arranged 
that the current can be manipulated at 
the will of the operator, either by being 
divided between four different jacks, or it 
may be brought into one jack and the 
ringing current manipulated by four dif- 
ferent push-buttons so as to send + or 
— impulses over the ‘‘tip” side or + or 
— impulses over the “sleeve” side. Tele- 
phones A and C are thus on the X wire, 
while B and D are on the Y leg. 

From preceding explanations it will 
now be clear that A and C can be signaled 
from one side without interference with 
each other, while B and D can likewise 
be signaled. Thus we have four tele- 


phones, any one of which can be called 
without disturbing any of the others. 
Fig. 99 shows the same idea applied in 
a somewhat different way, the stations A, 
B being signaled through the two sides of 


Fie. 97.—SELECTIVE RINGING FOR METALLIC 
CIRCUIT OR GROUNDED LINE. 


the metallic circuit, while C and D are 
connected to the ground. 

In both systems the instrument wiring 
is so arranged that when the kook comes 
up there 1s a metallic circuit connection 
to the exchange. 

Of the two plans, the one shown in Fig. 
98 is probably the better, as being more 
simple and better balanced. With high- 
resistance ringers there is no serious dis- 
turbance arising from their being ground- 
ed, unless the line should be a very long 
one. It might be added that signaling by 
means of alternating currents can be 
divided by the plan shown in Fig. 98, 
to the extent of reducing the number of 
signals, as in that way only half the bells 
would ring at one time. 

In Fig. 99 it would not do to put one of 
the bells, C, D, on each leg of the line, 
as might be supposed, because the current 
crossing over the ringers at A, B would 
produce interference of signals. 

Now a word as to the generators. 

In Fig. 100 is shown the armature coil 
of a generator as a single loop, for the sake 
of simplicity. f 

The inside end of the armature coil 
is generally connected to the shaft, S, 
while the other side is connected to an in- 
sulated pin, P, and the current taken off 
by the contact spring, C. The current 
through the spring, C, is first + and 
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then — at each revolution of the arma- 
ture. 

Now, suppose instead of the pin, P, and 
spring, C, we replace them with a wheel, 
W (Fig. 101), the wheel being eo ar- 
ranged that the contact spring or brush, 
C, is resting on the wheel for only half 
a revolution, leaving an open circuit dur- 
ing the other half. If we then suppose 
that the wheel is set on the + side of 
the armature only + impulses would, 
therefore, be sent to line, which would 
ring the bells adjusted for + signals. 

Should this wheel be turned so that it 
would make contact at the other side of 
the armature, then — signals would go 
to line. Should there be two wheels 
placed on the same shaft and insulated 
from each other, but so set that one brush 
would be on the + and the other on 
the — side, it would then become possible 
to send either a + or — signal to line 
at will by connecting the lead wires to 
proper keys. 

In Fig. 103 is shown some forms of 
wheels used in generators of this kind. 
A is a half wheel which, as will be seen, 
makes contact for only half of its revo- 
lution. B is a round wheel, but instead of 
being placed on the shaft at its ceatre 
it is set to one side, and in this way 1s 
also out of contact with the brush half 
the time. This form would make a 
smoother contact with the brush than the 
half wheel, A. C is a solid wheel set on 
its centre, but the brush for half of its 
revolution rests on insulating material, 
I. This form of wheel has the advantage 
that the brush runs smoothly and free 
from vibration, though it is more trouble- 
some to make than either of the other two. 
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Fic. 98.—SELECTIVE SIGNALING. 


Lastly, by disconnecting the wire from 
the shaft and connecting it to a commu- 
tator, as shown at D, we obtain a con- 
tinuous direct current. 

It will be seen from a study of these 
sketches that it is possible to get several 
different forms of current from one ma- 
chine, all of which may be used in & 
modern exchange. 

First—We have the alternating current 
of the magneto generator. 

Second—By putting on commutator 
rings we can obtain positive and negative 
pulsating currents for selective ringing: 
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Third—By the use of a commutator we 
can obtain a direct or continuous cur- 
rent for supervisory or other signaling, 
which, by proper circuit changing devices, 
may be either + or —, or both combined. 

As said before, all of these combina- 
tions can be and are often made in one 


machine. 


Fig. 99.—SELECTIVE SIGNALING. 


For an exchange of from 500 to 1,000 
subscribers, the generator should deliver 
about one ampere of current at 95 to 100 
volts when required, which would ring 
about fifty telephones at one time, if nec- 
essary, although it would probably not be 
called upon very often to take such a 
load as this, but as a short-circuit on the 
line takes rather more current, it is well 
to have plenty to fall back on. 

A generator of this size, at sixty per 
cent efficiency, will require nearly a quar- 
eo a horse-power to drive it at full 
oad. 


Telephone Development on the 
Pacific Coast. 

From a report sent out of the telephone 
business on the Pacific coast some statis- 
tics are secured relating to the remarkable 
telephone development in that section of 
the country. It is believed that the tele- 
phone industry has reached the highest 
percentage of development at that point 
in proportion to population of any dis- 
trict in the world. 

The list presented below of cities and 
towns in the territory of the Pacific States 
Telephone and Telegraph Company, of 
which Mr. John I. Sabin is president, 
gives the average percentage of telephones 
to population and will prove of much in- 


terest to the telephone fraternity: 
Per- 


Exchange. Population. Subscribers. centage. 
San Francisco..... 342,782 29,101 8.49 
Los Angeles....... 102,479 10,841 10.58 
Oakland. ......... 96,638 7,899 8.17 
Portland.... ..... 90,426 8,287 9.16 
Tacoma ..... Le.. « 87,714 3,392 8.YY 
Spokare..... ... 36,848 4,910 12.24 
Sacramento..... pee 29,282 2,447 3.36 
Sun Jose.......... 20,150 3,326 13.22 
San Dieyo......... 18,786 1,504 8.01 
Stocktop.......... 17,506 1,714 9.79 
Fresno............ 12,47 1,692 13.57 
Walla Walla...... 10,049 817 8.13 
Pasadena......... 9,117 756 8.29 
Eureka........ .. 7,327 740 10.10 
Phoenix ........... 5,544 524 9.45 
Bakerstield.. 4,836 1,003 20.78 
IND 2 asap atc ace 4,395 374 8.51 
Salem....... ee 4 258 573 13.57 
San Rafael........ 3,879 331 8.58 
Marysville........ 8,497 355 10.15 
Hanford........ .. 2 929 3820 10.93 
Chico... 5 epee eo 4% 2,640 312 11.82 


The Aluminum World says that the 
best lubricant to use on aluminum when 
turning it in a lathe is either petroleum 
or water, and in the press, when it is 
being drawn or stamped, vaseline. 
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Another Rubber Substitute. 

In the Rocky Mountain “greasewood 
plant” a substitute for rubber is said to 
have been discovered. The young shoot of 
the plant has a milky sap and the old 
wood a resinous gum; the former is 


bruised between rollers so that the bark 


is loosened, and the older wood is crushed. 
The entire mass is then enclosed in a 


Fig. 100.—OxnDINARY ALTERNATING 
GENERATOR. 
vessel, mechanically agitated, and exposed 
to the action of carbon-bisulphide, carbon- 
disulphide, naphtha, or other solvent of 
india-rubber. After exposure for some 
hours to* the action of the solvent, heat 
being applied if necessary, the liquid is 
strained off. The liquid solvent and con- 
tained gum are then placed in a closed 
vessel, and the volatile solvent driven off 
by heat. The gummy mass that will not 
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volatilize in the still or receiver is then 
washed in water, either warm or hot, and 
is then subjected to repeated rollings. The 
gum resulting is of a brown color, highly 
flexible and elastic, combustible, and pos- 
sesses the characteristic of india-rubber, 
except that it has rather a balsamic odor, 
differing from the odor of commercial 
rubber. The gum can be vulcanized by 
the addition of a quantity of sulphur in 
the same manner as the india-rubber of 


commerce. 


> 

Electric pickling of iron, according to 
a recent British patent, is accomplished 
by using an electrolyte consisting of acid 
and alkaline, or alkaline-earthy, salts. 
An example of such an electrolyte consists 
of 1,000 pounds of common water, 100 
pounds of hydrochloric acid, five pounds 
of sulphuric, five pounds of hydrofluoric 
and fifteen pounds of caustic soda or 
potash. A bath lined with lead is used, 
and the iron or steel to be cleaned forms 
the cathode, the anode consisting of plat- 
inum lead or carbon. 
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The Official Opening of the Manhat- 
tan Railway Company’s Elec- 
trical Service. 


On the afternoon of Thursday, January 
9, 1902, the first electrically equipped 
train on the Manhattan Railway Com- 


pany, of New York city, was officially 
run. The train left South Ferry at two 
o’clock and made a run to 129th street, 
stopping at only a few of the intervening 
stations on the Second avenue line of the 
elevated system. The train consisted of 
six cars specially built for this service 
and made the trip with ease and in rec- 
ord-breaking time. The speed was esti- 
mated on the long runs to be at the rate 
of fifty miles an hour. 

At the 129th street station the party 
inspected a new open car which it is 
planned to adopt for summer service. 
This it is thought will prove a popular 
feature, made possible for the first time 
by electric traction. 

On the return the entire party visited 
the magnificent power-house at Seventy- 
fifth street and the East River, going over 
from the elevated station in the Fifth 
avenue electric stages of the New York 
Electric Vehicle Transportation Com- 
pany. 

There was a large number of prominent 
New York citizens present. The Man- 
hattan Railway Company was represented 
by a large official staff, including Vice- 
President and General Manager Alfred 
Skitt, Electrical Director L. B. Stillwell 
and Superintendent W. E. Baker. The 
Metropolitan Street Railway Company 
was represented by President H. H. Vree- 
Jand and General Solicitor H. A. Robin- 
son and others. The Rapid Transit Sub- 
way Company was represented by the 


contractor, Mr. John B. McDonald, and | 


General Manager E. P. Bryan and Sec- 
retary Frederick Evans. Capitalists, rail- 
road men and press representatives con- 
stituted quite a gathering, comfortably 
filling the entire train. The verdict was 
unanimously in favor of the improved 
service, 


Cable from Natal to Australia. 

Consul-General Bray reports from Mel- 
bourne that the Eastern Extension, Aus- 
tralasia & China Telegraph Company, 
Limited, has notified the government of 
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the state of Victoria that the Cape cable, 
from Durban (Natal) to Freemantle 
(Western Australia), is now ready for 
use, and congratulatory messages have 
been exchanged with the governments of 
Cape Colony, Natal and Mauritius. The 
section of the cable between Freemantle 
and Adelaide, South Australia, is now in 
course of construction. 
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Progress of Work on the Rapid Transit 
Subway in New York City. 


F the out-of-town reader is not better 
informed (and it seems most natural 
to assume ‘that such is the case) than 

the average New Yorker as to what the 
Rapid Transit Subway really is, the popu- 
lar conception is evidently of very scanty 
extent compared with the immensity of 
the undertaking. It is not, indeed, possi- 
ble to compass, in a single article, any 
extensive delineation of what has been 
done, what is doing and what is planned 
for future progress on this tremendous 
work. 

In discussing the subject with those 
directly connected with this enterprise, 
the comprehensive system of executive 
control at all points is everywhere self- 
evident. In laying out the original detail, 
city maps and records of every description 
had to be studied and the underground 
work of the big city carefully taken into 
consideration. The general plan has been 
to divide the work into four divisions, 
each in charge of a division engineer ; 
these divisions are subdivided into sec- 
tions in charge of section engineers, under 
whom is a corps of assistants and minor 
helpers. In the division engineer’s offices 
are kept the detail and contract plans of 
the work. Each week an inventory of City Hatt Loop (Downtown), SHOWING FINISHED CONCRETE ARC. 
the work is plotted in colors, and obstruc- 


tions and necessary changes are carefully 
noted on these maps. Every month the 
contract maps are carefully examined, 
lists compiled and part payments made to 
the contractors on the work. A system 
of horizontal markings recording in the 
progression in feet of each division is also 
recorded in these division offices. 

The third and fourth divisions, which 
have been consolidated, embrace the great- 
est extent of the work, taking in every- 
thing from the Boulevard and One Hun- 
dred and Third street, east and west, to 
the ends of the route in the Bronx and 
Kingsbridge. In this division is now 
under way probably the most interesting 
and certainly the most typical tunnel and 
subway construction. On the eastern pro- 
jection, at One Hundred and Tenth street 
and Lenox avenue, the tunnel is being 
blasted through solid rock. Already the 
tracks, over which are transported the 
gondolas bearing out the loosened portione 
of stone, have pierced the rock some eight 
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65TH STREET AND BRoapDWAY, SHOWING EXCAVATION MADE UNDER TRACKS AND SUPER- 
STRUCTURE WHICH CARRIES METROPOLITAN STREET RAILWAY ELECTRIC CONDUITS. 


the spectral donkeys and the muffled 
picking of the laborers far into the head- 
ing, conjure up some legendary cavern. 
But the picturesque features rapidly dis- 
appear as the work nears completion. A 
concrete arch is being formed as the rock 
is removed. Iron girders rise to a height 
of some twenty feet, and the wooden 
false-work centres are arched across. 
Over these centres the concrete is slushed 
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135TH STREET AND BROADWAY, SHOWING 
Great Brick WALL Reapy To Be MoveED. 


LENOX AVENUE AND 110TH STREET (CENTRAL PARK), 
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of the work will be undertaken, and a new 
and novel idea in under-water boring will 
be projected. . 

At One Hundred and Fourth street and 
Central Park West a shaft has been sunk, 
and the descent to the working is made in 
a typical mining cage. From this point 
drifts east and west extend for 900 feet 
into the rock. The easterly course will 
meet a heading from Lenox avenue under 
One Hundred and Fourth street, and the 
westerly proceeds, at one point over one 
hundred feet under the street line, to meet 
the tunnel at the Boulevard, making a 
long curve under the buildings at One 
Hundred and Third street. 

Along the Boulevard the work is also 
in an advanced condition. Here, in a 
great many places, as was the condition 
in the downtown section of the city, the 
work of supporting a live load of heavy 
transportation had to be accomplished, 
and in some portions, where a three-track 
accommodation was secured, the whole sys- 


SHOWING WOODEN CENTRES AND 


COMPLETED SECTION. 


and rammed, having an average thick- 
ness in settling of about two feet. 
From this point the tunnel takes an easy 
westerly curve to meet another boring, 
and northerly up Lenox avenue to One 
Hundred and Forty-third street, where 
it will turn under the Harlem River. 
Through Lenox avenue the construction 
is in a very advanced state, a greater part 
of the upper road-bed having been com- 
pletely restored. At the river site, how- 
ever, one of the most interesting features 


tem of trackage has not only been sup- 
ported, but has been carried to a con- 
siderable distance to one side or the other. 

The roadway will emerge from the 
ground at a point near One Hundred and 
‘T'wenty-seventh street and a steel viaduct 
will be built across Manhattan Valley 
to One Hundred and Thirty-fifth street, 
where the roadway again goes under- 
ground. At this point a long brick wall 
on either side, originally placed for a 
two-track roadway, was, in accordance 
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with a change in the original detail, 
moved in one piece for a distance of ten 
feet in each direction. At One Hundred 
and Fifty-eighth street and the Boule- 
vard, a dirt tunnel is being bored, re- 
quiring a most intricate and interesting 
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in safeguarding these points is provided 
in the subsequent work. It is remark- 


able that at the points where there has 
been real danger there has been no loss 
of life and, on the whole, the fatalities 
have been very few. 


185TH STREET AND BROADWAY. (STRUCTURE READY TO Br WIDENED.) 


method of sustaining the vault prior to 
the formation of the concrete arching. 
Another viaduct will carry the roadway 
across Spuyten Duyvil creek, from which 
point it will be elevated to its terminal 
in Kingsbridge. 

The general scheme of ‘construction 
has been to use concrete arching only 
where the weight overhead has been self- 
sustaining, as in the rock tunnels, or 
where a considerable depth underground 
had been worked through. Where purely 
structural work has been done the edges 
of the excavation are faced with a single- 
brick wall; inside of this a bed of concrete 
is moulded and next to this a weather- 
proofing of tar-paper and asphaltum, and 
in some places asbestos. The ironwork is 
built against this, and when the roof is 
in place the sheathing entirely encloses 
the work. 

The utmost care and closest watchful- 
ness are directed against the contingency 
of accident. In the rock tunnels the 
drilling is done at night, and the blasting 
early in the morning. Air pipes are run 
into the piercings to rid the chamber of 
vapors, and after each blast a corps of 
“tappers” make an advance survey and 
Where a cleavage is discovered it is im- 
mediately made safe. Special precaution 


Pilgrimage Made Easy. 

A despatch to a Philadelphia newspaper 
says: Cleveland and Chicago capitalists 
have applied for concessions for electric 
lines from Cairo, Egypt, to Mount Sinai, 
and thence along the coast of the Red Sea 
through Syria and Arabia to Mecca with 
a branch to Damascus. 
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Electricity on British Warships. 

The extension of the use of electricity 
in the warships of the British Navy in. 
place of steam for subsidiary purposes is 
to be made the subject of a series of ex- 
perimental tests. At the present time the 
capstan, steering engines, ventilating fans 
and derrick hoists on men-of-war are 
worked by steam-power, and involve the 
construction of a regular network of pipes 
in the interior of the vessel. In the new 
armored cruiser, Hogue, now being com- 
pleted at Devonport, all the auxiliary gear 
will be worked by electricity, as well as 
the gun and torpedo armament, as at 
present. If the experiments prove suc- 
cessful the innovation will probably be ex- 
tended to all ships that have to be re 
fitted, as well as to ships that are now in 
the course of construction. An electrical 
staff is already part of the complement of 
a modern man-of-war, so that there will 
be no need for alterations or additions to 
the crew. A great economy of space will 
be effected by the change. 

———o> 

In a recent issue of La Revue Générale 
des Sciences, M. Ch. Maurain describes 
experiments on the behavior of metals de- 
posited electrolytically in a powerful mag- 
netic field. With iron deposits the mag- 
netization in general does not attain its 
maximum value until the thickness of 
the deposit exceeds about eighty-three 
millionths of a millimetre, though with 
very intense fields the normal state is 
attained with thinner films. Such de- 
posits form very permanent magnets. 


——— d 
-The Belgian Government has passed 
plans for an electric railway between 
Brussels and Antwerp. 
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The Means and End of Education.* 
The discussion which followed Professor 
Perrys address on “The Teaching of 
Mathematics,” delivered to the British 
Association at Glasgow on September 14 
last, proceeded, unfortunately, much on 
the usual lines of destructive criticism, 
and we do not think it went to the root 
of the matter at that. It comprised a 
skirmish round the question of concrete 
versus abstract training, an attack upon 
and weak defence of Euclid’s elements, 
and a wholesale denunciation of examina- 
tion. Neglecting the first point of dis- 
pute, and admitting out of hand that we 
have no particular affection for the Alex- 
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test. We are willing, nay, anxious, to 
admit that to test education by examina- 
tion is theoretically wrong; to educate, 
or, in plain words, to “cram” a boy merely 
in such fashion that he may pass a board 
of examiners with little fatigue and flying 
colors is practically, as well as theoreti- 
cally, absurd ; and the more closely we ap- 
proach so-called scientific subjects, the 
more plainly is the absurdity evident. 
But here we are met by the grave difficulty 
that some test of education must be re- 
tained or devised. John Bull sends his 
son to the care of the Rev. Mr. Smith to 
school, desiring that he may obtain a 
hetter education than his father ever had. 


135TH STREET AND BROADWAY—STRUCTURE WIDENED TO ACCOMMODATE THREE TRACKS. 


andrian philosopher, we may still ven- 
ture to doubt whether the ban under 
which his methods have fallen is altogether 
justified. If, by reason of the aversion 
shown by most people from original 
thought, and the facility they display in 
thinking illogically, we grant that ma- 
jorities are always wrong, we are met 
with the antagonistic phenomena that the 
head masters of England plump for 
Euclid, while all the nations of the earth, 
save Great Britain, have cast him from his 
throne. But in spite of foreign example, 
it would seem that Euclid is to some ex- 
tent bound up with the system of examina- 
tion, partly because he is already in pos- 
session of a text-book and partly be- 
cause the intelligence with which he has 
been studied appears to lend itself with 
peculiar readiness to an examinational 


* An editorial article from the London Electrical Re- 


Ez hypothesi Bull is unable to estimate 
the value of the results; but, as a com- 
mercial man, and one of common sense, 
he must be assured he is receiving a good 
return for his money. As a matter of 
business he can not accept Mr. Smith’s 
assurance on this point; and even 
Professor Jones, or a board of Professors 
Brown, Jones and Robinson, does not 
necessarily inspire him with confidence. 
But if Brown, Jones and Robinson are 


- accepted, foolishly or not, by most people 


in the country as competent examiners, 
he will accept their verdict; and, what is 
more cogent, the firm into which Bull 
hopes to put his son will accept it too. 
The system is admittedly bad, for its util- 
ity depends on the common sense rather 
than on the deep knowledge possessed 
by the board; and, unless the members 
of that board are demi-gods, they must, 
at least to a large extent, “standardize” 


their business. Nevertheless, before we 
can abandon all examinations, we must 
have something distinctly better to take 
their place. 

We can not help thinking that our 
whole method of education is wrong. We 
appear to want a scheme whereby everv 
child shall be sent to a new, but more or 
less uniform, establishment in which two 
processes shall be simultaneously con- 
ducted under a mixed staff of trained 
teachers, and what, for want of a better 
term, we may call psycho-physiologiste. 
The child shall be taught the “three R’s” 
as the indispensable minimum and possi- 
ble maximum, and during the operation 
the physiologists shall watch him care- 
fully but unobtrusively until they can de- 
cide whether he has enough brain to be 
worth educating, and whether his body is 
sound enough to nourish that brain. If 
the verdict is adverse, let him go to 
the plough or to the bench without de- 
lay. If he pass the test, let him proceed 
to a higher establishment, still under 
psycho-physiological supervision; and af- 
ter several such weedings out, let him pass 
to the place or places where he can be 
trained to the utmost. The law of hered- 
ity and the doctrine of averages teach the 
same lesson: There is much greater prob- 
ability that the son of an educated man 
will yield good value for education thar 
that the son of the dock laborer will do 
so. Yet there are sports on both sides. 
The son of a philosopher may be an idiot: 
the son of the navvy a Clerk-Maxwell. 
At present we are so afraid of missing thc 
regenerate sport—which would be a dire 
calamity—that we squander time and en- 
ergy over the degenerate variety and the 


infinitely commoner normal specimen of 


untrainable youth—which is more than 
equally sad. The whole of the country’s 
money that is available for education is 
used up in giving a free training to the 
children of those very classes of the com- 
munity from whom there is least likely to 
be any return; and so, except in Scotland, 
the fees demanded for middle-class and 
secondary education are heavy. The mem- 
ber of the upper middle classes is hunted 
with peculiar malignity by the tax and 
the rate collector; he is compelled to find 
the wherewithal to teach his servants’ chil- 
dren French and art needlework; his own 
son must enter an office at fifteen to keep 
his father out of the Bankruptcy Court. 
However much we may introduce machin- 
ery into the affairs of everyday life, there 
will remain a considerable quantity of 
manual labor to be performed—labor 
which requires nothing beyond obedience 
for its successful performance ; and, there- 
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fore, till the millenium arrives we shall 
need the laborer, as the army still seems 
to need the private. There will always be 
hosts of individuals among us deficient in 
brain power, and multitudes of those still 
more unfortunate persons whose inherited 
diseases (including those of crime, insan- 
ity and alcoholism) will prevent their us- 
ing the brains they possess to the advant- 
age of the nation. Why should we rob 
their luckier and more important breth- 
ren of the opportunities for the utmost 
mental culture, in order to give them a 
smattering of information useless and 
detrimental to themselves? 

Of course, Professor Perry’s views on 
the teaching of mathematics are sound. It 
is obviously requisite that educational 
methods shall be modified to suit the 
student, while retaining sufficient uni- 
formity to fulfill the requirements of the 
harmful but necessary examiner ; and it is 
equally requisite that subjects shall be 
taught in such a way as to make them in- 
teresting—not so much in order that the 
said subjects may be remembered, as that 
a love of learning shall be cultivated. We 
have a lively recollection of a headmaster, 
not a specially deep mathematician, who 
managed to introduce humor and interest 
even into his Euclid class, so that the boys 
understood what they were dealing with 
and looked forward with pleasure to the 
next proposition. But we do still assert 
that the primary end of education is not 
to teach things or subjects, not even to 
create a memory; the idea is to teach the 
learning faculty, and to train the brain 
to think logically. A man’s brain should 
not be loaded up with facts and dates and 
operative processes (we mean the brain of 
a man of affairs or of a scientific consult- 
ant): the places for these are the shelves 
of his bookcase, and the library of the 
British Museum. His brain should be ex- 
ercised and polished until it is capable of 
marshaling facts which he or his sub- 
ordinate has collected from: the books or 
the laboratory—marshaling them intel- 
ligently on the one side and the other un- 
til he sees whither the evidence points, 
until he can pass a sound and logical 
judgment on the problem submitted to 
him. 


—_ > 
In reference to gaslight mantles, it is 
reported that an Austrian engineer has 
discovered and perfected a chemical com- 
pound which, when added to the thoria- 
cera mantle, converts it from a loose, 
fragile structure into an elastic glass. 
where the chemical constituents are chem- 
ically combined, and not merely mechan- 
ically held together. 
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Electrical 
Patents 


A new switch and outlet box that claims 
decided advantages over the old forms 
has just been patented by Mr. Miner 
Robinson, of Newton, Mass. These boxes, 
as ordinarily constructed, have openings 
either in the back or side of the body for 
conduits to enter, or some employ thin 
partitions or plugged holes so arranged 
that when the partitions or plugs are re- 
moved the openings are left to receive 
the conduit. The inventor claims that 


SWITCH AND OUTLET Box. 


both arrangements are impracticable for 
various reasons. First, the flexible con- 
duit is not securely held in place, and 
second it is liable to be either pulled 
through too far or pushed back when the 
switch is installed, thereby allowing the 
wire to contact with the edges of the open- 
ings. Further than this, as the switch 
usually takes up practically all of the 
space in the side of the box, there is room 
for the conduit to enter only a very short 
distance. In order to overcome these de- 
fects, instead of providing openings direct- 
ly through the walls, Mr. Robinson pro- 
vides pockets on the exterior of the body, 
these pockets communicating, however, 
with the interior through suitable open- 
ings made for the purpose. They are pref- 
erably bent or curved so as to receive the 


conduit not at right angles to the wall of 


the box on which the projection or pocket 
is made, but substantially parallel or 
slightly oblique thereto. They form prac- 
tically elbow joints and securely hold the 
end of the conduit from being pushed too 
far into the box, for the reason that a slight 
bend is made, and the side of the opening 
grips the conduit so as to prevent its move- 
ment in either direction. 

Mr. Charles Hansel, of New York city, 
has patented an improvement in the third- 
rail system, his object being to provide a 
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simple and efficient cover or shield for the 
same, also to employ a support whereby 
vertical movement between the conductor 
and the roadway structure is permitted, 
and an anchor which will prevent the 
gripping of the conductor with relation to 
said roadway structure. The invention 
is particularly directed to that type of 
conductor or third rail which has a pair 
of oppositely arranged contact surfaces 
adapted to cooperate with a double trolley 
device, which was patented by B. C. Sea- 
ton, in 1898. The conductor shown con- 
sists of a rail having a pair of heads form- 
ing the contact surfaces, said heads being 
connected by a web. The rail is loosely 
supported on an insulating block, which is 
adapted to engage the web and fill the 
space between the lower portions of the 
heads, so as to prevent lateral movement 
thereof. The blocks are provided on their 
under sides with recesses, which loosely 
engage the upwardly extending bosses of 
the base. A continuous metallic shield is 
located above the conductor and is extend- 
ed outwardly beyond both -sides thereof 
and is slightly bent downwardly from the 
centre in each direction, so as to form 
dripping edges, by which the moisture will 
drip clear of the contact surfaces of the 
conductor. The shield is supported by 
and insulated from the conductor, there 
being provided for this purpose a series 
of separated insulating supports, each con- 
sisting of a block of insulating material 
which is adapted to engage the web of the 
conductor between the heads. The blocks 
are rigidly secured to the web by means of 
bolts, the heads of which are located in re- 
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cesses formed in the upper sides of the 
blocks. The shield is rigidly secured to 
the blocks by means of the bolts, having 
heads adapted to engage the under side 
of the out-turned flanges of the blocks. 
A pair of guard-rails are preferably ar- 
ranged on opposite sides of the conductor, 
with their upper edges adjacent to the 
outer edges of the shield. These guard- 
rails are preferably formed of wood, with 
a metallic lining on the inner surface 
thereof, these parts being secured together 
and to the upwardly projecting brackets 
carried by the base by means of bolts. It 
will be seen by the construction described 
that vertical movement between the con- 
ductor with its shield and the roadway 
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structure is permitted, but that lateral 
movement between said parts is prevented. 
In order to prevent longitudinal creeping 
of the conductor and its shield with rela- 
tion to the roadwav structure an anchor is 
provided, which preferably consists of a 
piece of plate metal, one end of which 
is secured to the conductor and the other 
end of which is preferably bifurcated and 
secured to one of the sleepers of the road- 
way structure. This form of anchor, while 
effectually preventing the creeping of the 
conductor, will not interfere with the ver- 
tical movement which inevitably takes 
place between the conductor and the road- 
way structure as the train passes there- 
Over. 

In the existing types of telephonic or 
telegraphic low-capacity cables, subter- 
ranean as well as submarine, every effort 
is made to insulate the conductor with a 
dielectric having a total electrostatic ca- 
pacity as low as possible, but without due 
regard as to how this total is made up— 
that is, as to how the capacity is dis- 
tributed around the conductor or between 
the conductors in case of multiple con- 
ductors in the same cable. If a cross- 
section of such a low-capacity cable be 
examined, it will be found to have an ir- 
regular form, which, moreover, will vary 
at different points of the cable if several 
sections be taken, so that there is alwavs 
a different and varying shape in the dielec- 
tric surrounding each conductor. This is 
due to the old method of covering, in 
which the conductors are separated, for in- 
stance, by thin strips of paper, which get 
distorted into all sorta of shapes, quite 
preventing any symmetrical arrangement 
of the conductors within the cable. Mr. 
George E. Hey]l-Dia, residing in Warring- 
ton, England, has obtained a patent in this 
country on an improvement in this claas 
of cables and the process of manufacturing 
the same; his purpose being to increase 
the efficiency of such cables, and to ob- 
tain a greater flexibility which obviates 
the danger of ruptures of the insulation 
material in bending. According to the 
present invention the dielectric is always 
distributed uniformly about the conductor 
or conductors, which are maintained sym- 
metrically within the cable, so that there 
will be found practically the same con- 
ditions around one wire as there are 
around its fellow wires, and undulatory 
currents can be transmitted with a mini- 
mum of distortion. By this uniform dis- 
tribution of the capacity it is rendered 
possible in the case of long-distance tele- 
phony ; for instance, to properly reproduce 
speech, as inductive disturbances from 
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either pairs of conductors or from single 
wire to single wire are effectively elimi- 
nated, and even on short cables the speak- 
ing efficiency is increased. This increased 
efficiency of the cable is due not only to the 
uniform distribution of the dielectric or 
electrostatic capacity around and between 
the conductors, but also to the less deter- 
rent effects of the magnetic fields formed 
by current motions or waves, which in the 
improved cable are not distorted so much. 
In order to attain the object of the inven- 
tion, the stranded or plain conductors are 
covered with paper strips, having a broken 
surface consisting of numerous pyramidal 
or pointed projections broadening to their 
bases, formed closely together by grooving 
the paper in cross-hatch form on either 
or both faces, and folding the same longi- 
tudinally about the conductor in the de- 
sired number of layers, with a winding of 
thread to retain the paper. The con- 


ELECTRIC CABLE, 
ductors thus separately covered may be 
laid up in one or more pairs into a single 
cable, and the mecting edges of the paper 
are arranged to well overlap and form an 
increased thickness at one side of each 
conductor and place this thickened part 
of one conductor against the corresponding 
thickened part of its related conductor in 
each pair. The combined thickness thus 
produced between the two conductors ap- 
proximates to the combined thickness of 
the non-thickened parts and of the thicker 
enveloping insulation around the pairs, 
thus ensuring the same conditions and 
even distribution of the dielectric or elec- 
trostatic capacity all around each con- 
ductor of the pair, as there is an even 
thickness of the insulating material both 
around and between the conductors of the 
cable. This can not be attained with the 
usual inserted paper strip or with a spiral 
winding of the material on the separate 
conductors, which after the enveloping 
winding of a thicker layer would produce 
a greater thickness of insulation about the 
pair than between the two conductors. It 
will be seen, moreover, that the paper 
touches the conductor only at numerous 
fine points and ensures a thorough air- 
space character for the cable without los- 


yy 


95 


ing the symmetrical arrangement of the 
conductor, as is the case with the usual 
paper strip inserted between the wires, 
which in laying up the cable becomes dis- 
torted. The building up of the conductors 
into cables may be effected by squirting 
paper-pulp around them or wrapping on 
paper in the ordinary way, or they may 
otherwise receive a final insulation or pro- 
tective covering of any of the usual kinds. 
The peculiar surface of the improved 
paper strips renders them well adapted 
also for the final or enveloping insulation 


of the cable, as not only are uniform and 
ample spaces provided for air or fluid in- 
sulation by the layers only touching at 
numerous fine points, but great flexibility 
is afforded, which is so much needed, par- 
ticularly when the cable is to be used for 
electric light or power, and danger of 
rupture of the insulation in bending, to 
which paper cables are liable, is obviated. 
e 


A Complimentary Dinner to Railway 
and Light Employés. 


On the evening of January 2 the Lan- 
caster County Railway and Light Com- 
pany, of Lancaster, Pa., gave a compli- 
mentary dinner to the men in its employ. 
numbering very nearly 400. Nearly all of 
the employés of the Conestoga Traction 
Company, the Edison Electric Illuminat- 
ing Company, the Lancaster Gaslight and 
Fuel Company and the Columbia Electric 
Light Company, which are coordinate 
concerns operating under the Lancaster 
company’s title, were present. The dinner 
followed closely upon an announcement 
made by the traction company that after 
January 15 the wages of conductors and 
motormen would be voluntarily increased 
by the company ten per cent. 

The dinner was the second event of its 
kind, the custom of giving an annual din- 
ner having been inaugurated by President 
W. B. Given last year. The operation of 
the entire trolley system was suspended 
hetween 9 and 12 P. M., in order to give 
the uniformed men a chance to attend, 


and substitute engineers and firemen 
were employed in the power-houses and 
gas plant so that every employé might be 
present. Those present included, besides 
the president, officers and employés of the 
company, the local members of the board 
of directora, Mr. Chas. A. Bragg, of Phila- 
delphia, representatives of the press of the 
city and county, and other guests. 


a sat tas 

Experiments made to determine the loss 
ensuing by exposing coal to the weather, 
unprotected in any way, show, contrary 
to general belief, that it is very small. 
There was a gain in the amount of oxygen 
but a loss of carbon, hydrogen and nitro- 
gen ; the loss of calorific power was slight. 
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A DINNER TO MR. MARCONI. 


THE AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS ENTERTAINS THE IN- 
VENTOR OF WIRELESS TELEGRAPHY 
AT ITS ANNUAL BANQUET. 


On Monday evening, January 13, the 
American Institute of Electrical En- 
gineers tendered to Mr. William Marcon} 
a dinner, the event taking the form of 
the annual banquet of the Institute, at 
which Mr. Marconi was the guest of 
honor. The dinner was given in the 
Astor Gallery of the Waldorf-Astoria 
Hotel, in New York city, and about 300 
members and guests, including many 
ladies, were present. 

The occasion was one of the most in- 
teresting and delightful in the history 
of the Institute. The large hall in which 
the dinner was served was beautifully 
and appropriately decorated with electric 
lights, the designs having special refer- 
ence to Mr. Marconi’s recent transatlantic 
telegraphic exploits. The names of the 
two stations in Cornwall and Newfound- 
land were emblazoned in electric lights 
at the ends of the hall, while a cable (un- 
happy thought) connecting the two was 
studded with lamps in groups of three to 
represent the three dots of the telegraphic 
letter S. 

The guest table was at one side of the 
hall and seated at.it were the following 
gentlemen: President C. P. Steinmetz, 
Professor Elihu Thomson, Professor 
Alexander Graham Bell, Professor Dr. 
Michael I. Pupin, Francis B. Crocker, Sir 
Percy Sanderson, the British Consul- 
General at New York; Signor Cavaliere 
A. Branchi, Italian Consul-General at 
New York; Mr. Arthur Williams, presi- 
dent of the New York Electrical Society ; 
Mr. Carl Hering, Mr. Frank J. Sprague, 
Mr. T. C. Martin and Mr. Charles W. 
Price. l 

When the dinner had neared its end 
and the ices were brought in it was seen 
that the liberal fancy of the caterer had 
disposed the latter in the form of light- 
ships and telegraph poles (with broken 
wires), yachts and other marine emblems 
representative of recent wireless tele- 
graphic work. In opening the speaking 
President Steinmetz said that he re- 
gretted the absence of Mr. Edison, the 
founder of the electrical industry and the 
dean of the profession in this country. 
He spoke of the work of the telephonists 
and telegraphers and introduced as toast- 
master Mr. T. C. Martin, editor of the 
Electrical World and Engineer. Mr. 
Martin has achieved the distinction of 
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being almost the titular toastmaster of 
the Institute, by reason of his particular 
merit in this respect. Mr. Martin was 
exceedingly felicitous in his opening talk 
and read a number of letters, including one 
from Mr. Edison. “I am sorry that I 
am prevented from coming,” Mr. Edison 
wrote, “especially as I would like to pay 
my respects to Mr. Marconi, the young 
man who had the monumental audacity 
to attempt and succeed in jumping an 
electric wave clear across the Atlantic 


Ocean.” 
Mr. Nikola Tesla wrote that he wished 


to join with the members of the Institute 
in congratulations to Mr. Marconi on his 
splendid results. “He is a splendid 
worker and a deep thinker,” Mr. Tesla 
wrote, “may his powera increase and 
reach out for the good of the world and 
the honor of his country.” 

Letters were also read from Mayor Seth 
Low, Captain Chadwick, of the navy, and 
others. A number of cable messages ad- 
dressed to various sister Italian societies 
were then read by Mr. John W. Lieb, Jr., 
whose excellent Italian pronunciation 
seemed immensely to please the guest of 
honor. 

Mr. Marconi said: 


“T can hardly find words to express my 
gratitude and thanks for the reception I 
have received here to-night. I thank you 
very much for the appreciation of the work 
which I have been fortunate enough to 
carry out. I feel myself highly honored to 
be entertained by such a great body as the 
American Institute of Electrical En- 
gineers. I think it is well known all over 
the world that Americans stand first in 
applied electrical engineering. I feel 
myself greatly honored to be in the midst 
of so many eminent men, whose names 
are household words in the whole civil- 
ized world. 

‘With your permission I will give you 
a brief description of what my system has 
at present accomplished, especially in 
reference to use on ships, and what I hope 
it will accomplish in the future. Wire- 
less telegraphy is now attracting very 
great attention all over the world, and 
its progress is not slow. Five years ago 
the system with which my name is identi- 
fied was working over a distance of about 
two miles, but its range has been rapidly 
increased until a few months ago it was 
quite possible to communicate by means 
of an improved and attuned system over 
a distance of 200 miles. The commercial 
application of the system has been given 
serious consideration, and improvements 
have been made of importance. 

“It may interest you to know that the 
commercial application of the system has 
been tried in Great Britain, its chief base 
being in England. It may interest you 
to know that there are over seventy ships 
carrying permanent installations for wire- 
less telegraphy. Of these thirty-seven 
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are in the British Navy, twelve in the 
Italian Navy, and the remainder are on 
the large liners, such as the Cunard Line, 
the North German Lloyd and the Beaver 
Line. There are over twenty stations in 
operation on land in Great Britain, and 
more are in course of construction. 

“I regret very much that it is impos- 
sible for me in a brief address to go into 
the scientific details and the scientific 
development of my system. I would like 
very much to do so, but I can not at this 
time. I think it is right that I should cor- 
rect some of the popular opinions which 
prevail as to the subject of wireless teleg- 
raphy. 

“Tt seems to be the geferal opinion that 
when a message is sent into space any one 
with a necessary apparatus can intercept 
that message and read it. Of course this 
would be very awkward and would hurt 
the system from a commercial standpoint. 
No one would wish to have his private af- 
fairs made public in that way. For in- 
stance, stock quotations or other matters 
of secret could be found out. By experi- 
ments and improvements which have been 
made, messages can only be read when the 
receiver and the transmitter are attuned. 

“This perfected system is not at present 
in use on the ships. It has been deemed 
necessary that each ship should be 
equipped with apparatus which will per- 
mit of its reading a message sent from 
any other ship, because of the possibility 
of aid being required. Therefore all 
ships are attuned so that one ship can 
call up any other ship, but it is prac- 
ticable to have the apparatus so attuned 
that the messages transmitted can in no 
way be received by any other apparatus 
except that attuned to receive the mes- 
sage.” 

Mr. Marconi then went into the subject 
of his early experiments and the aid ren- 
dered to him by the British Government. 
He said: 


“In a paper read before a body of elec- 
trical engineers in Europe by Professor 
A. Fleming, the professor of electrical 
engineering of London University, he 
states what was done by Marconi in trans- 
mitting messages by the wireless system. 
He said—and I am quoting Professor 
Fleming—that communication was estab- 
lished between Portland and Portsmouth, 
a distance of about sixty miles, with 1m- 
tervening hills of 800 feet in height. 
Crossing these stations two other stations 
had been placed in operation, and it had 
been found that crossing messages did 
not in any way interfere with one another. 
Transmission of messages was also ob- 
tained between England and Ireland, two 
stations located a distance of 200 miles 
apart, and with the use of a very small 
amount of energy— about as much energy 
as is necessary to light a small incandes- 
cent lamp—messages were transmitted. 
Professor Fleming says that with the 1n- 
stallation of more powerful machines the 
radius would be greatly enlarged.” 

Mr. Marconi described the arrange- 


ments he made for sending a message 
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across the Atlantic Ocean. He told of the 
troubles he had in obtaining a station at 
Cape Cod, caused by the hurricanes, which 
delayed his work several months. 

He then told of his determination not 
to wait three months so that repairs could 
be made to the Cape Cod station, and 
instead he went to St. John’s. 


“I thought it might be useful in some 
way to go to a station somewhere where 
a temporary installation could be ar- 
ranged,” said he. “I did not think that 
it would be prudent to try to send a mes- 
sage a distance of 3,000 miles—to send a 
message across the Atlantic—unless my 
apparatus was permanently installed. 
That is the reason I went to St. John’s, 
Newfoundland, which is a distance of 
2,000 miles from England. It was neces- 
sary here to use kites and balloons, with 
the necessity of which you are pretty well 
acquainted. The kites and balloons gave 
us a great deal of trouble to get them 
at the proper height, because of the 
wintry gales. But it was found on De- 
cember 12 for the first time that we got 
the kites in a proper position, and we got 
messages from Cornwall at the right time, 
and at the prearranged speed.” [ Cheers. ] 
“Experiments would have been con- 
tinued except for the bad weather con- 
ditions and also the discovery of the 
fact that the Anglo-American Cable Com- 
pany claimed to have the monopoly of all 
telegraphic communication in that colony 
—not only of all telegraphic communica- 
tion, but of all experiments in any way 
connected with telegraphy. They claimed 
to have the right over the land and the 
sea. This was rather strange to me, and 
I mention it because of the different treat- 
ment I received at the hands of the Eng- 
lish Government. 

“The British Government claims a mo- 
nopoly of the telegraph, but I am glad to 
say that thev have encouraged my experi- 
ments more than prevented them. Cer- 
tainly when it comes to commercial work 
in establishing a station between England 
and ships, we shall come to an arrange- 
ment, and suggestions have been made for 
future plans. The manager of the cable 
station at St. John’s was pleased that I 
provided a revenue for the company be- 
cause he told me that during the three 
days I was there they sent 50,000 words 


over the wire.” 
Mr. Marconi then discussed the future 


of wireless telegraphy at length. He said 
he had not the slightest doubt that in the 
near future it would be possible to send 
many messages over the sea at the same 
time by instruments properly attuned. He 
said: 

“I have been very greatly encouraged 
by the government of Canada and the 
sympathy they have given to me has 
encouraged me in my work. I think it 
will be admitted that one of the greatest 
features of civilization in all the world 
is the facility with which people can com- 
municate with each other, living long dis- 
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tances apart. My hope is that at no great 
distant date I shall bring my system to 
the point of perfection of allowing friends 
and relatives to communicate with each 
other across the ocean at a small expense. 

“At present by the existing cable sys- 
tem the sending of messages across the 
seas is put out of the reach of people in 
moderate circumstances. The cost of lay- 
ing the cables is so large that cable com- 
panies have to charge a high price for the 
service. My system will cheapen the cost 
very greatly, and do away with all cables 
and the charge for their care. 

“I have built very largely on the work 
of others, and before concluding I would 
like to mention a few names. I may miss 
a few of them, but I would like to men- 
tion Clark Maxwell, Lord Kelvin, Pro- 
fessor Henry and Professor Hertz. I do 
not know if you are aware that the mes- 
sage received at St. John’s was received 
through a telephone receiver, and in con- 
nection with the telephone the name of 
Professor Alexander Graham Bell is in- 
separable. 

“I hope that I may bring this work to 
a successful completion. As a. stranger 
here I thank you very much for your kind 
expressions and for your hospitality, and 
I have the honor to drink to the health 
of the American Institute of Electrical 
Engineers.” 

Enthusiastic applause greeted this un- 
usually modest address. Mr. Marconi 
speaks distinctly and slowly, without 
gestures, and the fact of his Italian origin 
can not be discerned in listening to his 
excellent English. The impression he 
made upon his audience was most happy. 
Though youthful in appearance he ex- 
hibits, to some degree, the hard strain 
under which he has been working, but he 
seems entirely to have avoided the pit- 
falls of adulation spread for him. 

Professor Elihu Thomson spoke briefly, 
dwelling particularly upon the importance 
of the scientific side of the work which 
Mr. Marconi has been doing and upon the 
fact that if his results had been without 
practical value they would have been of 
enormous importance to science. He 
spoke of the obstacles which stand in the 
way of all scientific progress and of the 
scientific spirit which allows no obstacles 


long to interrupt its advance. He made 
a very beautiful and picturesque state- 
ment of the gamut of electrical vibra- 
tions, from the slow electrical waves used 
in alternating-current practice up to the 
almost infinitely swift oscillations ex- 
hibited in the X-rays. In concluding his 
remarks Professor Thomson said that 
to-day when we send an urgent message 
to a friend we generally wind it up with 
the statement “Wire reply.” In days to 
come he believed we would have to say 
“Answer coherently.” Professor Thom- 
son’s remarks were greeted with prolonged 


applause. 
The toastmaster related entertainingly 
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some stories bearing upon the subject 
matter of the evening (and other matters) 
and introduced as the last speaker Dr. 
Michael Pupin, of Columbia University. 
Dr. Pupin spoke at much length. By a 
series of diagrams he exhibited the log- 
ical development of wireless telegraphy 
from the two varieties of telegraphic cir- 
cuits. He entered at length and with 
much detail into the interesting questions 
involved in research upon electrical wave 
motion. 

The guests arose from the tables at mid- 
night, and Mr. Marconi held a short in- 
formal reception in the dining-room. The 
dinner was one of the most entirely satis- 
factory occasions of its sort which have 
marked the history of the Institute. The 
committee of arrangements, of which Mr. 
Calvin W. Rice was chairman, accom- 
plished most creditable results in a very 
short time, and deserves no small measure 
of praise for its success of the evening’s 


entertainment. 
> 


AN>» w Receptacle for Moulding 
Work. 

There has long been felt by electric 
light contractors and wiremen the need 
for a simple and economical receptacle 
to be used with moulding work. To meet 
this demand the H. T. Paiste Company, 
of Philadelphia and Chicago, has brought 
out the interesting little device shown in 
the accompanying illustrations, which is 
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MOULDING RECEPTACLE, SHOWING CONNECTION. 


known as the “P.-K.” fielding receptacle 
for moulding work. To install this ap- 
pliance neither the wire nor the moulding 
has to be cut, a point that will be appre- 
ciated by any wireman. A glance at the 
illustration will show how the installa- 


“. 


Movu.pine RECEPTACLE. 


tion is accomplished. These receptacles 
can readily be applied to old work, it 
being necessary only to lift off the capping 
of the moulding, pull up a little slack 
wire, skin it, and slipping it under the 
inside of the receptacle, replace the cover. 
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Electric Hoists. 

The old-fashioned hoisting engine, one 
of the most noisy, inefficient and generally 
unsatisfactory pieces of apparatus that 
was ever devised, is rapidly giving way to 
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ordinary steam mechanism connected 
with steam shovels. 

On all of these apparatus a friction 
clutch is an essential and particularly im- 
portant adjunct. If the clutch is such that 


Fre. 1.—EvLectric Coar Holst. 


electric hoists which combine numerous 
features of merit for this class of work. 
The accompanying illustrations represent 
various types of-electric hoists manufact- 


Fie. 2.—DoUBLE-SPoOL WHARF WINCH. 


ured by the C. W. Hunt Company, of 
West New Brighton, N. Y. 

. In Fig. 1 is shown a coal-hoisting ap- 
paratus complete. This machine consists 
of the driving motor, the necessary gear 
and the rope drum, and is manufactured 
in sizes capable of handling loads up to 
five tons, at any speed within the limit of 
usual practice. The machine is made of 
capacities between 50 and 600 feet per 
minute, and with motors adapted to run 
either on direct or alternating current, and 
of any desired make. 

In Figs. 2 and 3 are shown, respectively, 
a double-spool wharf winch for cargo 
handling, and a double differential drum 
steam-shovel hoist, which means an ap- 
paratus adapted to be used in place of the 


the load starts too quick- 
ly, taking up the spring 
of such ropes, masts, gaffs 
or other appliances as are 
included between. the 
hoist and the bucket, it 
will cause a sudden 
jumping movement of the | 
latter, causing timidity 
in the men feeding the 
bucket, and resulting in 
slow and inefficient work. 
The necessity for using 
friction clutches also in- 


Fic. 3.—STEAM SHOVEL Hotst. 


volves the necessity for carefully ven- 
tilating the drums and friction sur- 
faces of such apparatus. This is ac- 
complished in these machines by mak- 
ing the spokes of the drum in the form 
of propeller blades so that whenever the 
drum revolves, either in hoisting or low- 
ering the load, a current of air is forced 
over the heated surfaces. 
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Only spur tooth gears with accurately 
cut teeth are used in the construction of 
this apparatus, the pinions having twenty- 
one or more teeth, and all of the gears 
are enclosed in oil-tight and dust-proof 
iron cases and are operated in oil. Power- 
ful band brakes are applied to the end of 
the drums opposite the friction clutch, so 
that the heat generated in one may not 
affect the working of the other. Napier 
differential levers are used, making the 
handling of heavy loads easy for the work- 
men. All the brakes are lined with 
wooden blocks, which are renewable when 
worn, and all of the motors are connected 
with the hoist through flexible couplings, 
so that slight changes of alignment do 
not affect the performance of the ap- 
paratus. It is claimed by the makers that 
the overall efficiency of this apparatus is 
higher than that of steam or air-driven 
hoists, and sufficiently so to exhibit a con- 
siderable saving during the course of a 
vear’s operation. 
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New Fusible Switches. 


A very satisfactory form of fused switch 
has been put on the market by the General 


New FUSIBLE SWITCHES. 


Electric Company. It consists of a com- 
bination of the well-known punched clip 
spring switch with the Edison fuse plug 
and is designed for 1,125-volt service. 

The use of this form of fuse has made 
the operation of re-fusing a switch a per- 
fectly safe and simple matter which can 
be performed without tools. This feature, 
combined with the protection which the 
Edison plug ensures, makes this new 
switch desirable for use in many places 
where other forms of switches could not 
well be installed. 

This device will be found very useful 
in connection with small motors, are and 
incandescent lighting circuits, ete. The 
parts are mounted on a porcelain base, 
the entire construction being substantial 
and proportioned for severe usage. These 
are made with single-throw switches, either 
double or triple pole. The fuse plugs can 
be furnished with any capacity up to and 
including thirty amperes. | 
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A Full Flashlight Signal Telephone 


Switchboard. 

In the accompanying illustration is 
shown a switchboard of 200 lines capacity 
with 200 line signals and six electric 
light transfer signals in place. This board 
is made up in the cabinet type, so that ad- 
ditional cabinets can be mounted along- 
side of it giving increased capacity up to 


1,000 lines without making any change 


in the original] installation. 

The switchboard is made for both mag- 
neto and central energy work. In the im- 
proved form of this board, which is manu- 
factured by the Eureka Electric Company, 
Chicago, the cams used in the operator’s 
circuit are of the double-lever type and 
are mounted on a shelf holding the elec- 
tric light clearing signals as well as the 
cords and plugs. An ingenious arrange- 
ment, consisting of a self-contained auto- 
matic cut-off relay, is also employed on 
this board. The transfer arrangement is 


also of the self-contained automatic cut- 
off relay type and its operation is very 
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EUREKA SWITCHBOARD. 


simple. An operator on one section of 
the board desiring connection with a line 
on another section, inserts a plug into 
the jack of the transfer relay and im- 
mediately lights lamp signals on both her 
board and that which she desires to call. 
The instant the called operator answers 
the lights are automatically extinguished. 
The simplicity and desirability of this 
system are obvious, and the rapidity of 
Operation is claimed to be very great. 
As all of the relays are self-contained and. 
are in units, as many as desired up to the 
ayes of a given cabinet may be in- 
8 
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Automatic Telephone Apparatus. 

That type of telephone apparatus in 
which the necessity for a central-station 
operator is obviated by automatic ap- 
paratus is very rapidly coming into prom- 
inence and is attracting at present much 
interest. The accompanying illustrations 


-= show some types of such apparatus built 
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SELECTIVE AUTOMATIC TELEPHONE APPARATUS. 


by the Globe Automatic Telephone Com- 
pany, of Chicago. 

The wall apparatus shown is a standard 
type made with a capacity for 999 calls. 
The keyboard is so constructed that when 
the keys are placed opposite carresponding 
digits for the units, tens and hundreds, 
represented by the number of the desired 
call, and the receiver removed from the 
hook, the keys returned to their normal 
position, and while so returning operate 
step by step switches at the central office 
in such a way as to perform the required 
connection. If, for example, a subscriber 
wishes to call another, 
say, No. 625, he places 
the left-hand key on 6, 
the middle key on 2 and 
the right key on 5; 
removing the receiver 
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nection. is accomplished by hanging 
up the receiver, which instantly puts 
the whole apparatus in its former 
condition ready to receive or send 
calls. One of the accompanying illustra- 
tions shows an automatic drop or switch 
belonging io the 110-station capacity 
board manufactured by this company. The 
method of operation is that the first or 
hundred signal causes the carriage of the 
apparatus to move up a designated num- 
ber of steps, a second or tens signal causes 
a cross movement, while the third or unit 


SELECTIVE AUTOMATIC TELEPHONE SWITCH 
APPARATUS. 


signal causes another vertical movement 
to the point desired, which is thus reached 
by a sort of coordinate system of motions 
of great simplicity. Another illustration 
shows a switchboard of this type for forty 
subscribers. | 
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A reduction of fifty per cent in freight 


rates on the Belgian railways has been se- 
cured for all exhibits for the automobile 
exhibition to be held 
March. 


in Brussels in 
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Some New Types of Automobiles. 

The accompanying illustrations exhibit 
some details of steam-driven automobile 
carriages manufactured by the American 
Bicycle Company, New York, which are 
claimed by the makers to combine a num- 
ber of ingenious and interesting features 
of merit. 
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method of construction the better class of 
high-speed stationary engines. Their 
cross-heads are built of phosphor-bronze 
with very large wearing surfaces. The 
cranks run in baths of oil, the connecting 
rod being of the marine type, made of a 
steel forging, and the crank-shaft being of 
very generous dimensions. It is claimed 


AMERICAN BICYCLE COMPANY’s STEAM-DRIVEN CARRIAGE. 


Naturally, in a steam automobile one of 
the most vital and-important points is the 


boiler. In what is known as the Toledo 


type of carriage‘here illustrated, the boiler 
is of the water-tube varicty, combining 
within itself certain advantages of the 
shell type and of the flash type. The 
upper coils of the boiler form a superheat- 
ing coil, while a centrifugal separator ap- 
paratus contained between the walls of 
the outer shell part causes the entire body 
of water to circulate artificially. A mud- 
settling drum or space below the line of 
fire permits the precipitation of such dirt 
or sediment as may be contained in the 
water, and this may easily be blown out 
by an appropriate mud valve. It is 
claimed that this variety of boiler posz- 
sesses many points of safety in operation. 


by the makers that a consumption of only 
twenty-four pounds of water per horse- 


BOILER. l 
power-hour is exhibited by these small en- 


gines, showing a very high degree of effi- 
ciency. 


AMERICAN BIcyYcLE COMPANY’8s RUNABOUT. 


The engine is of the ordinary recipro- 


cating type using two cylinders, each three 


inches in diameter by four inches stroke. 
These engines are fitted with balanced 
piston valves and resemble in their general 


The muffling arrangement, intended to 
get rid of the noise and annoyance of the 
exhaust, is so arranged as to combine also 
the functions of a feed-water heater. A 
siphon arrangement of the injector pat- 
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tern is-attached to these carriages, per- 
mitting live steam in the boiler to be used 
in filling the water tank from a stream or 
horse-trough or other place in which water 
may be found during a cross-country trip. 
The control of these carriages is effected 
by a single throttle and reverse lever com- 
bined giving the maximum of simplicity 
of operation. All of the air and gasoline 


ENGINE. 


tanks used are built of copper, tested to 
200 pounds per square inch pressure. A 
hand brake of very powerful type is at- 
tached to each of the vehicles. 


SIPHON. 


These steam-driven carriages are made 
in a number of types, of which there are 
here illustrated two, one of which is in- 
tended for two passengers and the other 
for four. 


— d 


Automobile Club of America. 


Mr. J. Dunbar Wright, chairman of 
Foreign Relations Committee, addressed 
the Automobile Club of America, Tues- 
day evening, January 14, on “Some Auto- 
mobile Experiences Abroad and in This 
Country.” A supper was also served. 
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CURRENT ELECTRICAL NEWS 


COMMERCIAL NEWS 


DOMESTIC ano EXPORT 


ELECTRIC PLANT FOR WINNIPEG, MANITOBA— 
T. L. Cooper, hydraulic engineer of New York 
city, is about to place contracts in the United 
States for an electric plant for Winnipeg, 
Manitoba. The initial expenditure will be 
about $50,000. 

ELECTRIC COMPANIES FOR PorRTO RIco— 
Among recent incorporations in Trenton, 
N. J., are the Ponce Electric Company, capi- 
tal, $415,000, and the Ponce Railway and 
Light Company, capital, $50,000. Both com- 
panies are to operate in Porto Rico. 


A New Brvusse_s Company—Le Compagnie 
d’Electricite du Midi de la Russie (the South 
Russia Electrical Company) has been organ- 
ized in Brussels, with a capital of some 
$650,000, for the purpose of constructing and 
operating a central electric lighting station 
at Rostoff-on-the-Don. 


FRENCH SYNDICATE TO BUILD MEXICAN TRAC- 
TION LINES—It is reported that $16,000,000 
has been subscribed in Paris for building 
and equipping a new system of electric 
street railways and introducing low fares in 
Mexico City, where the French syndicate, it 
is understood, has the cooperation of many 


prominent citizens. 


To IMPROVE NIAGARA PLANT—A majority 
of the stockholders of the Buffalo & Niagara 
Falls Electric Power Company has petitioned 
the Supreme Court to permit a mortgage 
of $500,000 being placed on the property. 
The Buffalo Loan, Trust and Safe Deposit 
Company has agreed to advance the money 
which will be used, it is said, in increasing 
the size of the plant. The company is 
capitalized at $500,000 and the mortgage 
will cover all of its assets. 


AMERICAN DISTRICT TELEGRAPH COoMPANY— 
Present indications point to a lively contest 
for the control of the American District 
Telegraph Company at the annual meeting 
on January 23. It is understood that there 
is some dissatisfaction with present manage- 
ment. A circular has been sent to stock- 
holders for an expression of opinion as to 
the advisability of reducing the capital stock 
of the company from $4,000,000 to $2,000,000. 
It is stated that the business of the telephone 
has cut heavily into the company's business. 


MORTGAGED FOR $3,000,000—A $3,000,000 
mortgage on the Hudson River Electric 
Company to the Morton Trust Company, of 
New York, was recorded recently in the 
Saratoga County Clerk’s office. It is a first 
mortgage to secure the issue of 3,000 
five per cent coupon gold bonds of 
$1,000 each, covering real estate at Spier’s 
Falls, the mammoth concrete dam across 
the river, the power plant, the right of way 
from there, a distance of thirty-nine miles, 
to Schenectady, the overhead wire, line 
poles, franchises, etc. 


CABLE NORTH TO MEET THE SIBERIAN LINE— 
John T. Flynn, the representative of the 
Russian American Commercial Company, 
recently addressed the Seattle Chamber of 
Commerce committee on national affairs in 
regard to the construction of a transpacific 
cable. The company’s purpose is to build 
a cable from Seattle to Juneau, thence to 
Valdes by land to Behring Strait and across 
to Russian territory. The estimated cost is 
$4,000,000. Mr. Fiynn stated that there is 
enough business in sight to pay three per 
cent upon the cost of the enterprise. 


ELEcTRIcIry IN Utran—Great activity has 
been witnessed during the year just past. 
Throughout Utah there are now in use elec- 
trical plants which develop 19,300 horse- 
power. These installations are so situated 
that the electrical output may be increased 
at any time to 31.800 horse-power. Wide use 
is made of electrical energy by the mining 
and smelting interests of the state. The 
parent company in the electrical business 
is the Utah Light and Power Company, 
and has a capacity of 10,000 horse-power. 
Mr. R. F. Hayward is the chief electrical 
engineer of this company, and he pre- 
dicts a prosperous future for electrical in- 
dustries in the state. 

WESTINGHOUSE COMPANY IN FRaNCE—The 
Societe Anonyme Westinghouse—Westing- 
house Joint Stock Company—has been organ- 
ized in Paris with a capital of 20,000,000 
francs for the purpose of extending the sale 
of Westinghouse electrical equipment in 
various Continental European countries. The 
new concern acquires the business of the 
Societe Industrielle d’Electricite, a company 
of 10.000,000 francs capital, which hitherto 
controlled the patent rights for manufactur- 
ing and selling Westinghouse electrical 
machinery in France. The new company will 
also control the market for Westinghouse 
electrical equipment in Italy, Belgium and 
Switzerland, and has the right to sell West- 
inghouse gas engines in all these countries. 


ANOTHER MEXICAN STREET RAILWAY— 
Mexican advices state that C. S. Mackin and 
F. H. Dillon, of the engineering firm of 
Mackin & Dillon, of Monterey, and Eulalio 
San Miguel, attorney, of the same Mexican 
city, are at the head of a company formed 
for the purpose of establishing a street rail- 
way system in Torreon. With them are said 
to be associated Nuevo Leon and Coahuila 
capitalists. The company is to have an initial 
capital of $300,000, which is to be increased 
to at least half a million dollars when active 
operations begin. A concession for the build- 
ing and operating of the system has already 
been secured from the government of 
Coahuila. Mr. Mackin is now in the United 
States in regard to the project, and opera- 
tions will begin upon his return. 


Big JAPANESE ELECTRICAL CONTRACTS GO TO 
AMERICANS—The Tokio Tetsudo Kubushiki 
Kwaisha, a Japanese concern, has concluded 
arrangements through Mitsui & Company, 
of New York city, whereby American firms 
will furnish the equipment, valued at nearly 
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$800,000, for the first electric traction system 
in Tokio, the largest contract of its descrip- 
tion ever awarded for American machinery, 
etc., by a far eastern concern. The General 
Electric Company will build three 1,200- 
kilowatt generators. The three 1,800-horse- 
power compound horizontal engines are to be 
manufactured by the McIntosh-Seymour 
Company, of this city. There will be eight 
water-tube boilers, aggregating .4,400 horse- 
power, to be furnished by the Babcock & 
Wilcox Company, of New York. The Blake 
branch of the International Pump Company, 
of New York city, will build the pumping 
and condensing equipments. The 250 car 
trucks will be made by the Peckham Manu- 
facturing Company, of New York city. The 
Morgan Engineering Company, of Alliance, 
Ohio, is to build a twenty-ton electric travel- 
ing crane. Chief Engineer Enyo, of the 
Tokio company, who has been in America 
for some weeks arranging details regarding 
the contracts, has left for Japan. On the 
eve of his departure he said that the road 
would operate in the principal streets in 
Tokio, and would be ready to begin opera- 
tions early in 1903. 


PERSONAL MENTION 


Mr. A. M. Barron, president of the New 
Albany Waterworks Company, and also 
president of Franklin (Ind.) Water, Light 
and Power Company, is carrying forward 
great improvements and additions in the 
interest of his companies. Mr. Barron, in 
addition to these two important connections, 
has an extensive business as a consulting 
engineer. 


Mr. S. E. WayLanp, general manager of 
the Lackawanna Telephone Company, of 
Scranton, Pa., the People’s Telephone Com- 
pany, of Wilkesbarre, Pa., and the recently 
formed consolidated Telephone Company of 
Pennsylvania, consisting of the independent 
telephone companies of the state, has been 
elected general manager of the Frontier 
Telephone Company, of Buffalo. 


Mr. Henry L. Suippy, treasurer John A. 
Roebling’s Sons Company, of New York, is 
remembering a multitude of his friends at 
the opening of the new year with vest pocket 
calendar, desk calendar and a memorandum 
book, all of which are highly appreciated. The 
memorandum book is in twelve sections, one 
for each month with day and date, and is 
one of those desirable things for a man’s 
pocket that is used constantly. 


Mr. R. K. Dana, for many years agent 
and New York manager of the Washburn & 
Moen Manufacturing Company, has associ- 
ated himself with the banking and brokerage 
firm of Messrs. Yates, Ritchie & Pope, of 18 
Wall street, New York. This firm is a mem- 
ber of the New York Stock Exchange, and to 
accommodate its growing business has 
opened an office at 28 West Thirty-third 
street, New York, which will be under the 


management of Mr. Dana. 
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ELECTRIC RAILWAYS 


AMHERST, Mass.—A new electric railway 
company is being formed to be known as 
the Hampshire Street Railway Company. 


DayYTON, ILL.—The interests which have 
absorbed the Dayton, Lebanon & Cincinnati 
road have increased the capital stock from 
$500,000 to $2,000,000. 


WESTFIELD, Mass.—The Lake Shore Trac- 
tion Company, capitalized at $280,000, has 
asked for a franchise to build a trolley road 
from Westfield to Silver Creek. 


CLYDE, N. Y.—A large power-house and a 
number of car shops, to cost about $500,000, 
are soon to be erected for the Rochester & 
Syracuse Electric Railway Company. 


AUSTIN, TrEx.—The Northern Texas Trac- 
tion Company, of Fort Worth, has filed an 
amendment with the Secretary of State in- 
creasing its capital stock from $2,000,000 
to $2,500,000. 


Marion, IND.—Brake, Reed & Company, of 
Philadelphia, contractors, are ready to be- 
gin construction on the new line to connect 
this city with Wabash, the franchise having 
been granted. l 


EaTon, Onro—The Hamilton, Eaton, Rich- 
mond & Muncie Railway has been granted a 
twenty-five-year franchise for the construc- 
tion and operation of a street railway over 
the streets of Eaton. 


THe EMPLOYÉs of the Union Traction Com- 
pany, of Philadelphia, have received an in- 
crease in wages which amounts to about 
$300,000 annually. This increase affects be- 
tween 4,000 and 5,000 employés. 


St. Louis, Mo.—With the necessary capi- 
tal and right of way secured, the pro- 
jectors of a new electric line from Alton, 
Ill, via East St. Louis, expect to begin 
letting contracts immediately. 


East St. Louis, Mo.—The Union Traction 
Company, of East St. Louis, granted a fran- 
chise last July to build electric roads over 
all parts of East St. Louis, will increase its 
capital stock from $50,000 to $500,000. 


Mr. VERNON, OnIo—Mr. Fred W. Jones, 
of Mt. Vernon, has secured the contract 
with the Northwestern Ohio Electric Com- 
pany to change the entire route of the gorge 
line, north of Akron, near the Cuyahoga 
River. 


MEMPHIS, TENN.—The promoters of the 
Knoxville-Sevierville Electric Railway have, 
it is said, practically decided to make a 
third-rail system. Bids will be asked for the 
construction of such a line in a very short 
time. The road will be about fifty-four miles 
in length. 


Syracuse, N. Y.—Permission has been 
granted to the Syracuse & Oneida Electric 
Railway to construct and operate a street 
railway in certain streets in Syracuse. At 
a recent meeting of the council the time limit 
of constructing the railroad was extended 
to July, 1902. 


WHITE PLAINS, N. Y.—A franchise has been 
granted recently to the Yonkers & White 
Plains Railroad Company. By the terms of 
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the franchise the company is compelled to 
have its line ready for operation within six 
months after obtaining the consents of the 
property owners. 

Dayton, On10—A meeting of the officials 
of the Hamilton, Eaton & Richmond traction 
line has been held perfecting arrangements 
for the construction of the line which is to 
be begun in the spring. The entire right 
of way has been secured with the exception 
of the Hamilton franchise, the granting of 
which is thought to be merely a matter of 
time. 

PHILLIPSBURG, Pa.—With its capital of 
$5,000,000 the electric railway company re- 
cently organized, and in which Governor 
Voorhees is interested, is planning to bridge 
the Raritan River. The system will con- 
nect Elizabeth and Newark, and it is ex- 
pected that it will be extended to Red Bank 
and connect with the line along the Jersey 
shore to the coast resorts. 


GRAND Rapips, MICH.—It is stated that the 
officers of the Grand Rapids, Kalamazoo & 
St. Joseph Traction Company are consider- 
ing the extension of the lines from Benton 
Harbor and St. Joseph through New Buffalo 
and Michigan City to Hammond, Ind., twenty 
miles from Chicago. The cars of the com- 
pany would then enter Chicago over the 
tracks of the South Chicago road. 


ATLANTA, Ga.—A charter has been granted 
by the Secretary of State to the Savannah 
Electric Company, capitalized at $3,500,000. 
The charter consolidates all of the street car 
lines in Savannah under one company. The 
incorporators are George Baldwin, W. A. 
McCall, J. R. Anderson, A. Minnis, W. D. 
Davis, W. Alexander, C. B. Kidder, L. M. 
Boggs, H. S. Purse, of Savannah, and G. O. 
Negley, of Chicago, III. - 


WILMINGTON, DEL.—Arrangements are be- 
ing made for organizing a company to be 
known as the Wilmington & South Delaware 
Traction Company. The purpose of this 
company is to control the Wilmington & New- 
castle and the Newcastle & Delaware City 
Railway companies. It is planned also to 
build extensions into Maryland. The Dela- 
ware Corporation Company has charge of the 
formation of the new company. 


PITTSBURGH, Pa.—Officers of the Pittsburgh, 
McKeesport & Connellsville Railway Com- 
pany expect to open their new electric road 
from Pittsburgh to Fairchance in April and 
will operate the suburban cars from Pitts- 
burgh over a system of 130 miles, reaching 
many towns throughout the coke region. 
The line will enter Pittsburgh over the 
tracks of the Monongahela Traction Com- 
pany. The total cost of the road is said to 
be about $3,000,000. 


BENTON HARBOR, Mıcu.—W. H. Patterson, 
vice-president of the Grand Rapids, Kala- 
mazoo & St. Joseph Electric Railway now 
building from Grand Rapids to St. Joseph, and 
already in operation between Grand Rapids 
and Holland, states that the road will be 
extended through to Chicago in direct op- 
position to the Pere Marquette. It will 
touch Michigan City and Hammond, Ind., 
entering Chicago over the tracks of the 
South Chicago trolley line. The road wili 
be 242 miles long. 
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ALBANY, N. Y.—Assemblyman Adler has 
introduced a bill for a municipal lighting 
plant for New York city. | 

SpENCERPORT, N. Y.—The village trustees 
are contemplating improved conditions of 
lighting, and it is understood that electrical 
illumination is favored. 

AUBURN, N. Y.—At a special meeting held 
recently the stockholders of the Citizens’ 
Light and Power Company voted to increase 
the capital stock from $30,000 to $250,000. 

LEAVENWORTH, Kan.—The Leavenworth 
Light and Heating Company plant was sold 
recently to S. Reading Bertron and Richard S. 
Storrs, of New York. The price is under- 
stood to have been $300,000. 


POUGHKEEPSIE, N. Y.—The Consolidated 
Electric Light and Power Company has been 
granted a franchise to construct and place 
all the equipments necessary for the business 
of the company in Poughkeepsie. 


CoLuMBUS, OHIO—The sum of $500,000 will 
be spent by the Pennsylvania company in 
improving and enlarging its shop at Colum- 
bus. A new electric light plant, roundhouse 
and boiler shop will be built. 


BALTIMORE, Mp.—Lighting service has been 
extended to West Arlington, Walbrook, 
Forest Park, Calverton, Waverly and Locust 
Point. Superintendent of lamps and light- 
ing Robert J. McCuen plans further exten- 
sions. 


NORFOLK, Va.—At Alexandria United 
States District Attorney Allan has asked 
United States Judge Waddell to appoint a 
receiver for the Consumers’ Heat, Light and 
Power Company, of Newport News, upon the 
petition of G. A. Williams, of Jersey City. 


MOLINE, ILL.—The stockholders of the 
People’s Power Company have approved the 
plans for extensive improvements which 
were recommended by Secretary S. S. Davis. 
For this work an expenditure of about $100.- 
000 will be required during the coming year. 


CARTARET, N. J.—The Cartaret Electric Light 
Company and the Central Electric Company 
are fighting for the lighting of the streets of 
this town. The Central has had the contract 
for several years, but stockholders of the 
local company hope to wield enough influence 
with the common council to get the contract. 


WILMINGTON, DEL.— Mayor George M. 
Fisher has refused to sign the lighting con- 
tracts awarded recently by the Street and 
Sewer Department. His opposition is di- 
rected only against the duration of the fran- 
chise and wants the ten-year limit reduced 
to six years. The Wilmington City Electric 
Company is to make extensive improve 
ments. 


EL Paso, Tex.—The El Paso Electric 
Company, organized under the laws of New 
Jersey, has placed on-record a deed of trust 
of $1,000,000 executed to the State Trust 
Company, of Boston, Mass. This is given a 
security for a mortgage of like amount 
covering certain subsidiary corporations be- 
longing to the El Paso company, which owns 
and controls all the electric Nghting and 
power plants centering in El Paso, Tex. 
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The developments of the week ending Jan- 
uary 11 show a slight decline in the average 
price of active stocks, twelve industrials fall- 
ing from an average of 64.25 to 63.85. The 
United States Steel stocks were quite active 
during the week, but as the quarterly state- 
ment was not up to expectations, considera- 
ble realizing sales resulted and declines 
amounted to about 3 points. 

The statement of the bank of the New 
York Clearing House shows a gain in surplus 
of $5,442,875, making the surplus now $12,- 
958,450. A year ago it was $22,398,050. In 
1900 it was $16,707,350, and in 1899 it was 


$28,263,075. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING 
JANUARY 1l. 


New York: Closing. 
Brooklyn R. Tisseed so e¥ne cde cases 66% 
Con. Gas -neson tenaa hones eee ta R 217% 
Gen. THlC6 566% ete e eee eeR se 279 
Man: Bl cai si eee yetee dan teams 139% 
Met. St. RY scsi eee ees 163% 
Kings Co. BleGis:i3.4. 6 e5os% ese oe 185 
N. Y. & N. J. Tel. C0y.ss yacnans acs 169 
Telep., Tel. & Cbl. Co............. 5 


The evident success of the electrical equip- 
ment on the Manhattan Elevated caused an 
increase of several points in the value of the 
stock. It is expected that material reduc- 
tion in running expenses, as well as an in- 
crease in patronage, will result. 

Stockholders of the American District 
Telegraph Company will hold a special meet- 
ing January 23 to vote on a proposition of 
the directors to reduce the capital stock 
from $4,000,000 to $2,000,000. The idea was 
suggested by General Eckert, and it is likely 
that the proposal will be carried. 


Philadelphia - Closing. 
Elec. Co. of America.............. 61% 
Philadelphia Elec................ 3 3% 
Union Traction. ..........-eceeceee 3238 
United: Gol! COren ena ES 115 
Elec. Stor. Bat. C.......sesssseseo 60 
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Elec. Stor. Bat. pf.............-.4. 


There was quite a decline in Philadelphia 
Electric securities on Saturday, January 11. 
The bonds were down to 53%, a drop of 7 
points, and stock down to 3%, a loss of 
about a point. Other stocks on the local 
market remained about the same. Union 
Traction is strong in the belief that conflict- 
ing transportation interests in Philadelphia 


will get together. 


Boston: Closing 
Am. Telep. & Tel.........-.-.+---- 160% 
Edison Elec. ......... ec eee e eres 250 
Erie Tel. Trust Receipts.......... 18% 
New Eng. Tel.......----+++eee00% 140 
Mass. Blec. pf.......--- eee eee eeee 9214 
Westing. Mfg. pf......-----+-eee> 90 

Chicago ; Closing 
Central Union Tel.............-.- 40 
Chicago Edison Light............ 160 
Chicago Telep.......-...-e-eeeeeee 215 
Metropolitan Bl. pf.......---+-+- 91 
National Carbon..........-.-++8- 19 
National Carbon pf............-- 83 
Union Traction...........-.+++6- 10 

47 


Union Traction pf........-.eeeee: 


ATHENS, Pa.—The Valley Telephone Com- 
pany has been granted an extension of sixty 
days in which to complete its system. 

VANCEBURG, Ky.—Wires are being stretched 
for a telephone line between here and Toles- 
boro, this county. This will give Vanceburg 
connection with the “Bluegrass” country via 
Maysville. 

Sioux Farris, S. D.—A company has been 
organized and will be known as the Citizens’ 
Telephone Company of Sioux Falls. This 
company will install a central energy system 
very shortly. 

MIDDLEBURG, Ky.—A telephone line is in 
course of erection from London to Burning 
Springs, Clay County, and when completed 
that county will be in telephonic communica- 
tion with central Kentucky points. 

INDIANAPOLIS, INp.—The New Telephone 
Company is to erect a new brick exchange 
to accommodate 1.000 subscribers of the 
South Side. A new exchange is also pro- 
posed for the patrons on the North Side. 

BINGHAMTON, N. Y¥.—The system of the 
Inter-Urban Telephone Company, recently in- 
corporated with a capital of $250,000, is to 
make extensive connections throughout up- 
per New York, beginning at a point near 
Albany. 

BurraLo, N. Y.—The stockholders of the 
Frontier Telephone Company have accepted 
the franchise granted by the common coun- 
cil, and a committee was appointed to select 
an engineer and a general managcr to install 
an independent system. 

Detroit, Micn.—A. M. Hanbrich, an elec- 
trical engineer, and another expert from the 
Stromberg - Carlson Company have been 
called here to meet with the Mayor and a 
special aldermanic committee in reference 
to constructing a municipal plant. 

Avrora, ILL.—At a meeting of the stock- 
holders of the Northwestern Telephone 
Company at the general offices in this city 
recently, it was decided to consolidate with 
the Inter-State Independent Telephone and 
Telegraph Company of New Jersey by a 
unanimous vote. 

HAGERSTOWN, Mp.—The Pennsylvania Tele- 
phone Company has commenced construction 
of a line to Ringgold, Md., and contemplates 
rebuilding the entire trunk from Waynes- 
boro to Newville, connecting with the new 
line from Harrisburg, Pa. to that point. 
with other improvements. j 

MILWAUKEE, WI1s.—The joint committee of 
judiciary and finance has decided to Indef- 
initely postpone action upon the applications 
for franchises of the Milwaukee Telephone 
and Telegraph Company and the Citizens’ 
Telephone Company. The application of the 
Great Western Telephone and Telegraph 
Company will likely be recommended for 
passage by the council. 

ScHENEcTADY, N. Y.—The new Home Tele- 
phone Company will be in operation soon. 
The local capitalists interested in this com- 
pany are: A. M. Vedder, Charles F. Veeder, 
Charles E. Palmer, Richard T. Lomasney and 
George M. Bostwick. The articles of incor- 
poration, filed with the Secretary of State 
some time ago, show the amount of capital- 
ization of the company to be $225,000. 


Peoria, ILL.—The Citizens’ Telephone Com- 


pany. $50,000. 
CAMDEN, N. J.—The Interstate Lighting 


Company $125,000. 

JONESBORO, ARK.—People’s Light and Pow- 
er Company. $20,000. Directors: H. H. 
Houghton, R. H. Meyers and others. 

Presto, Cot.—Pueblo Water Supply and 
Power Company. $500,000. Incorporators: 
James H. Brown, J. C. Craig and others. 

Irnaca, N. ¥.—Ithaca Telephone Company. 
$75.000. To operate a telephone line in Ith- 
aca and other places in Tompkins County. 

HARTSHORN, I. T.—Indianola Ice, Light 
and Power Company. $50,000. Directors: 
C. W. Dawley, H. W. Adams, H. F. Jeffers" 
ard oibers. 

BERLIN, Cr.— Berlin & Bridgeport Electric 
Street Railway Company. $50,000. To build 
a line from Berlin to Bridgeport, one and a 
half miles. 

PIPESTONE, MINN.—The Southwestern Min- 
nesota Telephone Company. Filed amended 
articles of corporation fixing the capital 
stock at $150,000. 

WINNIPEG, MANITOBA—The Manitoba Water 
Power Electrical Company. $500,000. Mani- 
toba charter. Incorporators: H. B. Burk- 
holder, N. T. Leslie, William Gerogeson and 


others. 

ROCHESTER, N. Y.—The Municipal Gas and 
Electric Company. $2,500,000. To operate 
in the entire county of Monroe. Directors: 
Anson R. Flower, C. K. G. Billings, of New 
York city, and H. C. Brewster, of Rochester. 

Fonp pu Lac, Wis.—The Fond du Lac & 
Oshkosh Electric Railway Company. $100,000. 
To build an electric railway through the 
towns of Fond du Lac, Friendship and Eldor- 
ado, Black Wolf, Nekinn and Oshkosh. In- 
corporators: George A. West, George Lines 
and others. 

INDIANAPOLIS, INp.— The Indianapolis, 
Nashville & Southern Transit Company. 
$200,000. To build a line from Indianapolis 
to Nashville, through the counties of Brown, 
Marion, Johnson and Morgan. Incorporators: 
F. A. Gentle, Dr. G. B. Martin and B. F. 
Nysewander. 

CINCINNATI, OH1O—The stockholders of the 
Cincinnati Gas and Electric Company have 
voted to ratify the proposition of the di- 
rectors to increase the capital stock of the 
company $1,000,000. The total capital is 
now $29,000,000. The new stock will be paid 
out for improvements. 

New York, N. Y.—Bristol Gas and Elec- 
tric Company. $300,000. To manufacture 
gas and electricity for illuminating and other 
purposes. Directors: B. L. Delaney, of 
Bristol, Tenn.; Anson McC. Beard, John D. 
Fearhake, Frank B. Pierce and Frank M. 
Wells, of New York city. 


ELIZABETH CiTy, N. C.—$125,000. To con- 
struct and operate an electric street railway 
in Elizabeth City and adjacent country, and 
to furnish electric current for lights, power, 
etc. The paid-up capital is $20,000, and the 
subscribers to stock are: J. A. Wallace, of 
Berkley, Va.; J. G. Wallace, of Wallaceton, 
Va.; W. C. Ferebee, of Norfolk, and C. M. 
Ferebee, of Llizabeth City. 
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INDUSTRIAL ITEMS 


WILLIAM J. Murpock & Company, Chelsea, 
Mass., will be pleased to send their catalogue 
relative to the several styles of telephone 
receivers which they manufacture. 


THE STANLEY ELECTRIC MANUFACTURING 
Company, of Pittsfield, Mass., is sending out 
a miniature transformer made of aluminum, 
making a very convenient desk match safe. 


G. A. McIntyre & Company, Stamford, 
Ct., manufacture an electric staple driver 
especially handy for electricians’ construc- 
tion work, as it may be used with several 
sizes of staples and operated in the dark. 


THE ASHTON VALVE Company, Boston, 


. Mass., manufacturer of the Ashton “Pop” 


safety valves, pressure and vacuum 
gauges, is adding to publicity with an illus- 
trated hanger and calendar for the new 
year. 


THE AMERICAN ELECTRICAL Works, Provi- 
dence, R. I., manufacturer of bare and insu- 


_lated electric wires, exhibits a handsomely 


embellished lithograph of Volta on its new 
calendar. The New York office is at 26 Cort- 
landt street. 


FrED M. Locke, Victor, N. Y., manufactur- 
er of porcelain insulators for all electrical 
potentialities, manufactures a special porce- 
lain telephone insulator which is claimed to 
be stronger than glass for telephone con- 
struction work. 


THE NUNGESSER ELECTRIC BATTERY COM- 
PANY, Cleveland, Ohio, is soon to move into a 
large new building erected for the manufact- 
uring accommodations of this company. This 
company manufactures dry batteries for the 
various services. 


THE MALTBY LUMBER COMPANY, Bay City, 
Mich., offers poles for telephone, telegraph or 
electric light service, and in view of its be- 
ing located in the lumber regions of Michi- 
gan, its facilities are excellent for prompt 
and careful shipments. 


THE SIGNALOID CHEMICAL Works, Jersey 
City, N. J., manufactures a proprietary com- 
pound known as “Signaloid” for the coloring 
and frosting of incandescent lamps. It is 
said that this compound does not peel, chip 
or crack after application. 


THE IMPROVED PRIMARY BATTERY COMPANY, 
594 Broadway, New York, is now manufact- 
uring the Baines primary battery for tele- 
phone service, or for any purpose requiring 
a constant current. Strong claims are made 
for the efficiency of this battery. 


Mr. R. B. BRAMWELL, who has been asso- 
ciated with the DeDion Bouton Motorette 
Company, has accepted the management of 
the publication department for the Inter- 
national Motor Car Company, of Toledo, 
Ohio, succeeding Mr. W. C. Stuart. 


THE ELECTRIC CONTROLLER AND SUPPLY 
CoMPANY, Cleveland, Ohio, reports a most 
active year for the period just closing, and 
that it is about to enlarge its facilities to 
meet the growth of its business. The com- 
pany makes electric controllers for all de- 
grees of service. 


THE VARLEY DUPLEX MAGNET COMPANY, 
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Phillipsdale, R. I., and Fisher Building, Chi- 
cago, is issuing catalogue No. 6 descriptive of 
telephone magnets. This company is exclu- 
sive manufacturer of the Varley automatic 
machine-wound magnets in either insulated 
or bare wire coils. 


THE INTERNATIONAL TELEPHONE MANUFACT- 
URING CoMPANY, Chicago, Ill., of which Mr. 
Henry Shafer, well known in the telephone 
manufacturing field, is president, is soon to 
place before the telephone industry the em- 
bodiment of the most advanced ideas in ex- 
change telephone apparatus. 


THE LINCOLN ELECTRIC COMPANY, Cleve- 
land, Ohio, offers for sale at most reasonable 
prices six dynamos of various makes, includ- 
ing Rockford, Edison and Walker machines, 
of from one to seventy-five kilowatts; also 
four motors from one to fifteen horse-power, 
of Jenney, Edison and other makes. 


THE GLOBE AUTOMATIC TELEPHONE ComM- 
PANY, Of Chicago, is erecting exchanges in 
the towns of O’Neil, Neb., Crystal Lake and 
Elsworth, Minn. The company is daily re- 
ceiving enquiries about its automatic system 
from all parts of the country, and the ex- 
changes which have already been installed 
are giving entire satisfaction. 


THE C. W. Hunt Company, West New 
Brighton, N. Y., has issued catalogue No. 
0117 in which its steam hoisting engines 
are described. These engines are beautifully 
illustrated throughout the catalogue and it 
should be of use to any one who is contem- 
plating the purchase of such machinery. 
These engines are massive in construction 
and have been designed especially for heavy 
duty in continuous service. 


THE HEL1os-Urpton Company, which has 
recently completed its H-U alternat- 
ing system for arc lighting, fully described 
in the ELecrricaL Review recently, is receiv- 
ing unusual commendation from engineers 
as to the desirability of this new system. 
The compactness of the regulator claims 
especial attention, and it is designed to be 
used directly on the primary circuit without 
transformation, if desired. 


THE PROTECTORATE COMPANY, 21 Quincy 
street, Chicago, announces that it has per- 
fected a high-grade liquid insulation which 
will be sold under the name “Protectorate.” 
The company claims that for cutout boxes, 
arc lamp spools, transformers, armatures 
and field magnets, and for street railway 
motors it has discovered the ideal in- 
sulation, one which has stood the most try- 
ing tests to which it could be subjected. 


For INVENTORS—We have received a 
pamphlet entitled, “How to Obtain Patent, 
Trade-mark and Copyright Protection, with 
Decisions in Leading Patent Cases,” pub- 
lished by E. G. Siggers, of Washington, 
D. C. The pamphlet contains, among other 
things, a map of Washington, and is re- 
plete with valuable information to invent- 
ors. A copy of it can be obtained free of 
charge by addressing E. G. Siggers, 918 F 
street, N. W., Washington, D. C. 


THE JoHN A. ROEBLING'’S Sons COMPANY, 
of Trenton, N. J., is sending out a very neat 
and comprehensive catalogue of some seventy- 
six pages, illustrating and describing in de- 
tail the varied and excellent products of this 
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great manufacturing house. This catalogue 
will be sent on request made to the home 
office, or to any of the branch offices located 
at 117 Liberty street, New York, 171 Lake 
street, Chicago, and 25 Fremont street, San 
Francisco, Cal. 


THE AMERICAN ELECTRIC Fuse COMPANY, 
of Chicago and New York, has recently 
opened at Atlanta, Ga., a southern office and 
stock rooms in which will be carried a 
complete line of American specialties, em- 
bracing fuse wire, telephone fuses, lightning 
arresters, Rolfe protectors, wire connectors 
and other electrical specialties manufactured 
by the company. The American Electric 
Fuse Company is one of the largest manu- 
facturers of protective apparatus in the 
world, and gives employment at its factory 
to over 200 workmen. 


THE ALLIS-CHALMERS CoMPANY, of Chi- 
cago, Ill., is distributing the sixth edition 
of catalogue No. 2. The book contains 125 
pages, and is replete with information and 
illustrations relating to hoisting engines and 
appliances. Many tables of sizes and weights 
of its machinery and appurtenances also ap- 
pear, and sectional and elevation drawings, 
as well as engravings of standing mech- 
anisms are shown. The catalogue is sub- 
Stantially bound with a gray cover, em- 
bossed in green, and is very conveniently 
handled, opening out flat. 


THE ELECTRICAL ENGINEERING COMPANY, 
San Francisco, Cal., has purchased the fac- 
tory of the defunct Pacific Incandescent 
Lamp Company, and announces that it has 
begun the manufacture of incandescent 
lamps on a scale never before attempted west 
of the Mississippi. In addition to “refilled” 
or “renewed” lamps, which bear the label 
“Pacific,” as heretofore, the company will 
manufacture an entirely new lamp known as 
the “California.” Mr. Charles F. Sloane, 
Mills Building, San Francisco, is the gen- 
eral sales agent for this company. 


THE AMERICAN BLOWER Company, of De- 
troit, Mich., is attracting attention to a line 
of “A B C” hot-blast heaters, with a splen- 
didly illustrated twenty-four-page cata- 
logue. The “A B C” heater is a sectional 
base heater, and is said to be a radical de- 
parture from the stereotyped form of con- 
struction, possessing a great adaptability for 
combination with fans. The “A B C” hot- 
blast apparatus is used to heat large build- 


ings, and is also employed for drying pur- 


poses. The company also manufactures & 
large variety of exhaust fans, kiln ap- 
paratus, and vertical, horizontal, automatic 
and throttling governors. 


OBITUARY NOTICES 


Mr. CHARLES E. BARNES, of Boston, Mass., 
well known as a capitalist and heavily inter- 
ested in electric railroads, died suddenly in 
the North Station on January 3, at noon. 


Mr. MARCELLUS HARTLEY, of New York, 
dropped dead at a meeting of the executive 
committee of the American Surety Company, 
on Thursday, January 9. Mr. Hartley was 
very prominent in commercial and financial 
affairs, and was a director of the Westing- 
house Electric and Manufacturing Company. 
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THE SYRACUSE LIGHTING COMPANY’S 
STATION. 


There is illustrated and described on 
other pages of this number one of the most 
interesting and well constructed lighting 
stations of medium size in the United 
States—that at Syracuse, N. Y. This sta- 
tion may be said to represent the fair aver- 
age of good, modern practice, and to em- 
body in different design and general meth- 
od of handling practically all of the note- 
worthy improvements lately made in the 
art of electric light manufacture and sale. 
Indeed, this fact may well be understood 
from the great financial success which has 
attended the company’s business manage- 


ment. 


THE DINNER TO MR. MARCONI. 

As reported in our issue for last week, 
the dinner tendered by the American In- 
stitute of Electrical Engineers to Mr. 
William Marconi, the inventor of wireless 
telegraphy, which was held last week in 
New York city, was a very complete suc- 
cess. The occasion was one not only of 
much pleasure to those who participated 
in it, but also served to make the Institute 
and its friends better acquainted with Mr. 
Marconi and his interesting personality. 
It is not going too far to say that few 
guests who have been honored by that 
body have made so excellent an impression 
upon it, both for modesty of demeanor in 
the face of an extraordinary exhibition of 
interest and applause and also for a com- 
bination of inventive ingenuity and 
knowledge such as is not commonly found. 

One of the features of the dinner was 
the assemblage together at a single table 
of a number of men who have done more 
for the advancement of civilization 
through engineering works than perhaps 
any other equal number of men who have 
ever lived contemporaneously. The names 
of William Stanley, Alexander Graham 
Bell, Michael Pupin, Elihu Thomson, 
Frank J. Sprague and of William Marconi 
himself, represent contributions to en- 
gineering achievement, including the in- 
vention, exploitation and perfection of the 
electric railway, the electric light, the tele- 
phone and wireless telegraphy, that rank 
with the very greatest that have been 
made. And singularly enough, none of 
these men is old. 

No notice of this occasion would be com- 
plete without reference to the extraordi- 
narily successful work of the committee 
on arrangements, who, in the short space 
of three days, carried through the details 
of this interesting occasion with the ut- 
most success. The Institute is to be 
felicitated upon this very interesting and 
successful evening’s entertainment, and 
upon its ability to gather together so in- 
teresting a party of guests at such short 
notice. 
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THE NEW YORK CENTRAL RAILROAD'S 
TERMINAL PROBLEM. 


After a meeting of the board of directors 
of the New York Central & Hudson River 
Railroad, which was held in New York 
last week, announcement was made of the 
perfection of the company’s plans for the 
installation of clectric traction in the 
Grand Central Station terminal in New 
York and the approaches leading thereto. 

The solution adopted is probably the 
best, all circumstances considered, that 
could be devised. In brief it consists in 
using two of the four tracks, leading 
through the long tunnel forming the ap- 
proach to this station, exclusively for the 
service of long-distance express trains 
operated by steam locomotives, continuing 
in this way the service as it has been in 
operation. These trains, however, consti- 
tute only a small proportion of the numer- 
ical total of trains using the tunnel and 
approaches. It is proposed to use the other 
two tracks for the suburban trains of all 
kinds, and to operate all of the latter 
service by electricity upon a loop-terminal 
svstem, the loops being constructed un- 
derground below the level of the present 
station. By reason of this loop arrange- 
ment, through which all trains enter the 
station on one track and leave it on the 
other, crossing over from one to the other 
by one or more loop tracks, about fifty per 
cent more suburban trains can safely be 
operated than are at present handled. The 
alteration involves naturally a very con- 
siderable expenditure and the grant of a 
number of rights from the city and state 
authorities. These, it is believed, can be 
had without difficulty. Already an in- 
crease in the capital stock of the railroad 
company to the amount of $35,000,000 
has beeen ordered by the directors, this 
stock being expected to sell at about 125. 
While, of course, the whole of this vast 
amount of money will not be necessary 
for the electrification of the suburban sys- 
tem it is believed that doubtless a large 
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part of it will be used for extensions of the 
clectrical system beyond the limits sug- 
gested in the statement above. 

This is one of the most important steps 
in electric traction that has ever been 
taken. The aggregate total of suburban 
service using the Grand Central terminal 
in New York city is probably as large as 
that of any other terminal in the world. 
While the conditions impose some dif- 
ficulties, yet there is nothing involved in 
the engineering details of the problem 
which will require research or extended ex- 
periment. The equipment of the long-dis- 
tance express trains will probably follow 
that of the local and suburban service 
trains as a matter of course. 


THE METRIC SYSTEM. 


It is stated that a meeting has been 
called by a number of prominent manu- 
facturers and engineers to consider steps 
whereby the metric system may be more 


' thoroughly exploited in this country and 


to report upon the general advisability of 
extending this system. 

The United States and England occupy 
a peculiar position in regard to this sys- 
tem, and one that puts them at a possible 
disadvantage with their competitors in 
the general markets of the world by reason 
of their adherence to a system of weights 
and measures which is peculiar unto them- 
selves. 

The metric system is in general use 
throughout the continent of Europe and 
in most other civilized countries of the 
world except those speaking English. In 
the latter countries it is used in scientific 
work and to some degree in manufacture, 
but the whole bulk of its use forms an 
entirely inconsiderable proportion of the 
gencral total. The metric system was 
legalized in the United States some time 
ago, and is in use in the scientific and 
technical bureaus of the government. 
There seems to be, however, some inherent 
difficult in the way of making it accept- 
able to the bulk of American and English 
manufacturers and commercial people. 

The difficulty is twofold. In the first 
place, one of the strongest characteristics 
of the Anglo-Saxon race is its conserva- 
tism. It dislikes a change. It took more 
than sixty years for the decimal system of 
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coinage in use in the United States en- 
tirely to supplant in popular favor the 
British system which had preceded it. To 
this day in certain parts of the United 
States the various coins are named after 
the shillings and pence system which ob- 
tained here before the revolutionary war. 
But this is not all. The units of the 
metric system, while singularly satisfac- 
tory for scientific and laboratory use, are 
as singularly unsatisfactory for practical 
every-day purposes of business and manu- 
facture. The metre is too large and the 
centimetre is too small a unit for the 
machine shop or the ordinary factory. 
The decimal subdivision and multiplica- 
tion of these units, while admirable in 
some respects, appears not to lend itself 
at all to the formulation of correctly 
graded systems of screw-threads, drills, 
reamers, etc., and even in Germany to- 
day, where the metric system is entirelv 
at home, the Whitworth screw gauge is in 
use and the centimetre is divided into 


quarters and eighths for certain manu- 
facturing purposes. 

Another, and perhaps scarcely less im- 
portant, difficulty in the way of the metric 
system is the uncouth and foreign names 
of the units. Our tongues do not take 
kindly to such words as kilometre and 
decigramme. For all of these reasons it 
seems that the metric system still has a 
long and somewhat hard road to travel 
in these United States, despite the kindly 
assistance which Congressman Southard 
and others are giving it. 


THE DANGERS OF ELECTRIC TRAC- 
TION. 


No little interest has been elicited in en- 
gineering and railway circles by the recent 


publication of a communication to the 
New York Times from Mr. George West- 
inghouse concerning some dangers which 
are present in electric traction. To sum 
up Mr. Westinghouse’s views, the possi- 
bility of higher speeds from electric trac- 
tion, while not extending the vision of the 
engineer in charge of the apparatus, will 
necessitate a greater distance within which 
to stop trains. Again, the distribution of 
a great weight of apparatus beneath one 
or more cars of a train, more or less loosely 
supported, with a small clearance above 
the rails and road-bed, requires a greater 
degree of precaution than is the case with 
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present steam cars. Further, a short-cir- 
cuit is sufficient instantly to set fire to 
wooden cars and when a total wreck re- 
sults from accidents, which are inevitable 
with any mode of traction, the debris scat- 
tered about over live and running rails 
would invite further and serious accidents. 
On account of these considerations, and 
especially when the system under consid- 
eration is installed in a tunnel, Mr. West- 
inghouse has uttered a note of warning. 
It would be an unworthy member of 
the engineering profession who would 
attempt to stand in the way of 
the introduction of the most scien- 
tific, serviceable and reliable safety ap- 
pliances for any purpose. The dangers 
to which Mr. Westinghouse calls attention 
certainly exist, although it is doubtful 
whether they exist in such marked degree 
as to render precaution against them more 
important than that against certain other 
dangers which surround every variety of 
transportation, whether by land or sea. 
The inflammability of cars is a subject 
upon which much has been said and writ- 
ten. In the not remote past there have 
been dreadful accidents upon steam-oper- 
ated railways in which cars were set afire 
by lamps or stoves or by the locomotives 
themselves. Several years ago the Legis- 
lature of the State of New York, and sub- 
sequently those of other states, passed laws 
requiring the suppression of the car stove 
and of the car lamp in the interests of 
public safety. Perhaps if manufacturing 
had then been advanced to its present 
point they might have gone a step further 
and suppressed the wooden car. No one 
can fail to agree with Mr. Westinghouse 
that fireproof cars are very desirable and 
that electric traction systems should be 
surrounded by every apparatus of safety. 
It is to be hoped, however, that this 
warning, emanating as it does from so 
distinguished an engineer, and one 90 
identified with the progress of electrical 
engineering in this country as to rank 
among the first in the list of productive 
agencies in the electrical field, should be 
misinterpreted into any attack upon elec- 
tric traction systems. This, indeed, he 
has explicitly denied. Coming at this 
time his communication may seem to give 
to those opposed to the extension of elec- 
tric railway traction a valid argument 
against such a system. The contrary 18 
true, because, from the very nature of the 
suggestions made by Mr. Westinghouse, 
the remedy for all of the dangers men- 
tioned in his remarks is clearly shown. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISNS—LIII. 


BY W. ELWELL GOLDSBOROUGH. 


At the time of closing the circuit, 
suppose the external, variable, non-induc- 
tive resistance to have a value r,, and that 
the constant armature resistance has a 
value 7g, and the constant armature 
inductance a value zg; then, by equation 
(54), the effective value of the current 
will be 


I = 

=~ os 54 
WV rat ny tay OM) 
which we can represent by the vector OB 
lagging 


$o = tan! _ Ta _ (55) 

ra tn 
degrees behind OA, This armature 
current, by virtue of the inductance of 
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vector OC, in phase with OB; therefore, 
the total loss of electro-motive force in 
the armature will be the resultant of the 
two vectors ODa and OCg, which is OAg. 
The effective electro-motive force that 
overcomes the resistance of the non- 
inductive external circuit is the vector 
AgAg, since it completes the electro-motive- 
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Fig, 1832.—ALTERNATING MECHANISMS. 


force triangle on OA, and is in phase 
with the current OB. 

The total effective electro-motive force 
OC,, that overcomes the total resistance, 
ra + T, is due to the cyclic magnetization 


Fig. 1383.—ALTERNATING MECHANISMS. 


the armature coils, will produce a mag- 
netic field, in phase with itself. This 
field we represent by the vector M,M, 
drawn parallel to the current vector from 
the positive extremity of OM. 

The cyclic magnetization set up by the 
armature current develops a counter 
electro-motive force ODg, lagging 90° 
behind the current, and there is also a 
loss of effective electro-motive force due 
to the armature resistance that is repre- 
sented by the short electro. motive-force 


that is the resultant of the fields repre- 
sented by OM, and M,M. This is the 
magnetic field OM, which, as shown by 
the geometry of the figure, is 90° in 
advance of the current, and, therefore, of 
OC, and AgA,, as it should be. At this 
point, a fact is worthy of emphasis. The 
vector, OM,, is proportional to the pole 
flux penetrating one armature coil, and, 
therefore, proportional to the electro- 
motive force developed in a coil when the 
machine is running on open circuit. The 


vector, OM, is proportional to the result- 
ant flux enclosed by an armature coil 
when the armature is running on closed 
circuit; therefore, when the armature is 
on open circuit, its insulation is subjected 
to a stress that is proportional to the 
vector, OM,, but when it is operated on 
closed circuit, its insulation is subjected 
to an electro-motive force that is propor- 
tional to the resultant flux vector, OM. 

In the present case, the difference in 
the lengths of the vectors, OM, and OM, 
is slight. Under proper conditions, how- 
ever, the lengths of these vectors may 
vary in magnitude greatly, and it is well 
to have in mind the fact that the insula- 
tion resistance of the armature must be 
sufficieut to withstand the electro-motive 
force developed by the flux, OM, a vari- 
able, rather than that of the electro-motive 
force developed by the flux, OM,, 
(practically) a constant. 

In Fig. 133 we have all the prominent 
factors present which modify the working 


of alternators. - When a machine is work- 
ing on open circuit, as has been pointed 
out, OA, is the electro-motive force at the 
collector rings, and we may mentally 
assume that this electro-motive force is 
always present in the armature coils so 
long as the field excitation remains con- 
stant. This assumption makes the mental 
picture of the reactions which take place 
as the machine is operated much clearer 


than if we attempt to analyze the problem 
on the basis of the maximum actual 
otential developed in the coils. The 
aes represented by the vector, OC,, is 
equal, under present conditions, to the 
maximum electro-motive force in phase 
with the current. 
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New York Electrical Society. 


The combination of science and audac- 
ity which characterizes much of the long- 
distance transmission work done during 
the last few years in California was 
strikingly brought out at the 220th meet- 
ing of the New York Electrical Society, 
held January 15, by Dr. F. A. C. Perrine, 
who lectured on “The Power Plants of 
the Pacific Coast.” Dr. Perrine said that 
one of the objects of his lecture was to 
show the men in the East that the far 
Westerners were no mere rough and 
tumble engineers, and it was generally 
admitted that this point was abundantly 
proved. A more wonderful series of 
pictures of brilliant engineering triumphs 
than that thrown on the screen by Dr. 


Perrine has seldom been presented to a 
scientific audience. Dr. Perrine is at any 
time able to speak with authority on this 
subject, but his remarks were especially 
valuable from the fact that he has re- 
cently made, an extensive trip through 
California and the far West for the par- 
ticular purpose of investigating the situa- 
tion of power-transmission work there. 
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Science 
Brevities 


Sparking in Dielectrics — In April last 
Signori Broca and Turchini described some 
experiments which enabled them to observe 
disruptive discharges in highly conducting 
electrolytes. M. H. Bagard now describes 
a general method of producing sparks in 
electrolytes in a simple and certain man- 
ner without having recourse to the great 
resources of the former authors, says one 
of Mr. Fournier d’Albe’s abstracts. He 
reduces the exposed surface of the elec- 
trodes to a small amount by using thin 
wires cased in ebonite up to near their 
ends. To produce the discharge the author 
uses two Leyden jars, whose internal arma- 
tures are joined to an influence machine 
and to the two branches of an exciter im- 
mersed in a liquid. This liquid maintains 
by its conductivity the equality of the 
potentials of the two armatures as long as 
the charge is comparatively slow. But 
if the exciter is adjusted for a sufficiently 
high spark potential, as soon as there is 
a discharge of the internal armatures, the 
sudden discharge which tends to take place 
between the external armature can not 
take place by simple electrolytic conduc- 
tion, and a spark breaks across the di- 
electric. 


Electric Resistance Crucible—In a paper 
read before the American Institute of 
Mining Engineers, at their Mexican meet- 
ing, Professor H. M. Howe, of Columbia 
University, described a simple form of 
electric resistance magnesia crucible for 
laboratory work. The device consists of a 
crucible of pure magnesia, surrounded 


with a spiral of platinum wire, and fixed. 


in a cavity shaped to fit in a large block 
of magnesia. Another block of magnesia 
forms the cover to the furnace. The fur- 
nace has been in use for some months 
without giving trouble, and temperatures 
as high as 1,400 degrees centigrade have 
been attained without injury to the plati- 
num spiral. The apparatus is said to be 
particularly convenient when it is desired 
to maintain a high temperature constant 
for long periods. 


Terrestrial Magnetism at Great Eleva- 
tions—The question as to how far an 
elevation above sea-level influences the 
magnetic elements can not at present be 
decided by balloon observations, and re- 
course must, therefore, be had to observa- 
tions on mountains. Such observations 
are often vitiated by disturbances due to 
the mountains themselves, and it is only 
when those disturbances are eliminated 


BLECTRICAL REVIEW 


that trustworthy results can be arrived at, 
says the Electrician. A successful set of 
measurements in this direction has been 
made on the Righi by two Dutch phys- 
icists, Heeren van Rijckevorsel and van 
Bemmelen. Preliminary observations 
made in 1895 showed that the plateau of 
the Righi itself could be regarded as a non- 
magnetic. This valuable result was con- 
firmed by measurements taken at nineteen 
stations distributed round the Righi in 
two circles. Measurements were also taken 
at thirteen other stations lying on a circle 
at a greater distance from the Righi, as 
well as at Brienz and at Zurich. On the 
basis of these measurements the authors 
made a determination of the influence of 
clevation upon the magnetic elements, and 
they conclude that that influence is neg- 
ligible. 

Electrica! Transport of Fluid in Capil- 
lary Tubes—In spite of the popularity of 
frictional and induction electric machines, 
we do not hear much of good work on 
static electricity. One should have 
thought, for instance, that the following 
observation by Semlin Lemström, well 
known through his researches on atmos- 
pheric electricity and auroral displays, 
would have been recorded long ago, says 
Engineering. He published a preliminary 
note three years ago; a fuller account has 
now appeared in the Annalen der Physik. 
A beaker, half filled with water, is placed 
on a zinc plate; a strip of tin-foil reaches 
from the water over to the zine. In the 
water stands a capillary tube, one-half 
millimetre in bore. Over this tube, in the 
continuation of its axis, is held a copper 
needle, point downward, encased in an 
ebonite tube. The apparatus is connected 
with a Wimshurst machine of modified 
construction, and Leyden jars and other 
parts are added. There is always an air- 
gap, sometimes of great width, between 
the water in the capillary and the needle 
point. When the positive current travels 
from the water to the point which is con- 
nected to the negative terminal, water is 
carried up the capillary, so that a series of 
drops ascends in the tube, ebbing away 
again under the influence of gravity. This 
transport is still visible when the point is 
seventy-five centimetres (about thirty 
inches) above the water. When the poles 
are reversed, no ascension of water ig 
noticed, but some formation of drops is 
still discernible. The upper part of the 
capillary is examined with the aid of a 
microscope. The quantity of water trans- 
ported is proportional to the current in- 
tensity, measured in a spark micrometer; 
and also to the time during which the cur- 
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rent acts; this latter proportionality holds, 
however, only for a few moments owing 
to the opposing effect of gravity. When 
all earth connections of the machine or 
apparatus are interrupted the meniscus 
remain stationary. Salt solutions are also 


transported, but the bulk is smaller than 
in the case of water. This transport of 
material particles was studied by Herr G. 
Quincke in 1861, and seems to have been 
neglected since. The capillary currents 
may play a part in the supposed influence 
of atmospheric electricity on the growth 
of plants. In former experiments, Lem- 
strom had covered experimental beds with 
wire netting. These experiments have now 
been taken up again, and the wire nets are 
fitted with needles, pointing downward. 


Plan to Adopt Metric System. 


Representative Southard (Rep.), of 
Ohio, chairman of the House Committee 
on Coinage, is about to send invitations 
to a number of the chief manufacturers, 
merchants and others engaged in mercan- 
tile pursuits to appear before the com- 
mittee on February-6 for the considera- 
tion of the bill to adopt the metric system 
of weights and measures. 

Heretofore Congress has secured the 
views of scientific men on this subject, 
but Mr. Southard holds that such.a change 
in the entire system of weights and 
measures is a practical question on which 
the large business interests should be 
heard. Among those to be invited are 
Vice-President W. M. McFarland, of the 
Westinghouse Electric Company; Super- 
intendent Vauclain, of the Baldwin Lo- 
comotive Works; the electrical experts of 
several large concerns, and the officers of 
a number of large woolen and textile in- 
dustries. i 


—r 


Merchants’ Association Meeting. 


The annual meeting of members of the 
Merchants’ Association, of New York, was 
held on January 14. Five directors of the 
board of fifteen were elected to succeed 
those whose terms expired at that time, 
and three directors were elected to fill va- 
cancies caused by resignation. The newly 
elected directors are Mr. George F. Crane, 
of Baring, Magoun & Company; Adolph 
Openhym, of William Openhym & Sons; 


-George L. Duval, of Beeche, Duval & 


Company, each to succeed himself, and 
Mr. George Frederick Vietor, of Vietor 
& Achelis, to succeed Mr. Albah Trow- 
bridge, and Herbert L. Satterlee to suc- 
ceed Hon. John H. Starin. 


Exports of domestic products from the 
United States for the calendar year 1901 
were $863,800,883, an increase over 1900 
of $31,450,000. 
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The Central Station of the 


Syracuse Lighting Company. 


A Description of a Model Plant of Intermediate Size. 


ated in the lake region of Western 
New York and is built on one 
side of the Erie Canal. The plot of the 
city and the arrangement of its business 
centre, surrounded by residential districts 


T CITY OF SYRACUSE is situ- 


Erie Canal at a distance of perhaps half 
a mile from the centre of distribution for 
light and power and is so situated that it 
has also convenient delivery for coal by 
railway as well as unusual facilities for 
the reception of fuel from boats on the 


shops, testing rooms, storerooms, offices 
and a large supply of coal. The boiler 
room is located immediately between the 
canal and railway sidings and while at 
present fuel is brought in in carts it is 
planned immediately to install a conveyor 
system working from either end toward 


with outlying suburbs, is unuaually com- 


canal. 


As is well known the Erie Canal 
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GENERAL VIEW OF VERTICAL ENGINE UNITs, SWITCHBOARD, AND EXCITER Unit, SYRACUSE LIGHTING COMPANY. 


pact. For some years past the Syracuse 
Lighting Company has furnished elec- 
trical energy for light and power purposes 
in a district including the city and ita 
immediate surroundings and has con- 
structed, as the outgrowth of past installa- 
tions, one of the most interesting and well 
designed central stations of an interme- 
diate size to be found in the United States. 

The station stands upon the bank of the 


is closed to navigation for about four 
months during the winter each year and 
during this time the station is dependent 
upon railway delivery of coal or else upon 
the large store of that fuel accumulated 
near-by. | 

The station building is of brick of a 
generally rectangular shape and com- 
prises, besides the installation of engines 
and generating machinery, repair works, 


the middle so as easily to handle coal 
from boats or from railway cars. 

The. motive-power equipment is entirely 
of the steam-operated type. The boiler 
room contains eighteen return tubular 
boilers set in brick, each being six feet in 
diameter by seventeen feet long, all of 
the up-takes being piped together to a 
brick smokestack 200 feet high and hav- 
ing a round flue nine feet in diameter. 
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Tue Borer Room. 


Hand firing is used. The general ap- 
pearance of the boiler room may easily be 
seen from one of the accompanying illus- 
trations, which gives an excellent idea of 
its arrangement. The water used for 
boiler feed purposes at Syracuse con- 
tains considerable quantity of salts in 
solution, for which purpose an ingenious 
system of preheating and separation is 
used, the hot filters being shown in the 
accompanying illustration. In this ap- 
paratus the feed water is heated by live 
steam to a high temperature, under press- 
ure, causing it to deposit such matters aa 
are in solution in filter beds of charcoal 
and gravel contained in the vertical fil- 
tering tanks well shown in the illustra- 
tion. An installation of pumps of the 
Blake type receives the feed water. from 
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these filters and passes it to the boilers. 
The illustration showing the pump room 
clearly exhibits the method of placing and 
installing these pumps. Both the pumps 


and the filters occupy separate rooms in 


a space between the boiler and engine 
rooms, and, indeed, the station through- 
out is well divided so as to secure the max- 
imum of reliability of action of all of its 
parts. 

The main engine room contains an in- 
teresting variety of apparatus. The 
steam-driven units consiet of three Mc- 
Intosh & Seymour vertical compound en- 
gines, two of these unite being coupled di- 
rectly with 600-kilowatt, 3-phase, 60-cycle, 
2,400-volt alternators of the General Elec- 
tric type, and one of them to a single- 
phase alternator of the same capacity and 


frequency. In addition to these units 


THE Pump Room. 


there is a McIntosh & Seymour horizontal 
cross-compound engine of 1,500 horse- 
power direct-coupled with an 850-kilowatt 
direct-current generator and two engines 
of the Allis type, one of 500 horse-power 
and one of 1,000 horse-power, belted 
through a countershaft to a group of arc 
generators. Near the vertical polyphase 
units are installed two exciters, each of 
fifty kilowatts capacity, direct-coupled to 
synchronous motors. Near these stands 
a 200-kilowatt, 500-volt rotary converter. 
The engines are provided with air pumps 
and condensers of the Blake type and 
Chapman valves are used throughout the 
steam fittings. Auxiliary heaters of the 
Goubert type are also installed for utiliz- 
ing, as far as possible, the heat of the ex- 
haust in warming the feed water. 
Syracuse is a manufacturing city and 
furnishes a large market for power. The 


10—No, 4 


ne boilers 
IMP room 
acing and 
he pumps 
roams in 
d engine 
through- 
the mar. 
all of its 


8 al in 
. The 
ree Mp. 
und en- 
pled di- 
0-cyele, 
sl Elec 
single 

ty and 

uut 


January 25, 1902 


ELECTRICAL REVIEW 


company has an output of no less than 
1,800 horse-power in motors, these being 
mostly operated on the 500-volt direct- 
current circuit, although a few sin- 
gle-phase and polyphase motors are 
also in use. In general, lighting 
is accomplished from the different 
phases of the three-phase supply, the 
mains being operated at 2,300 volts from 
the station and the current appropriately 
transformed by means of transformers 
located in manholes in the section of the 
city in which underground wiring is man- 
datory. This section embraces a con- 
siderable area in the business centre of the 
town, but does not include the central sta- 
tion iteelf, from which the feeders pass 
overhead to points on the outskirte of the 
underground district. 

Arc lighting is done by means of direct- 


111 


current apparatus, the General Electric 
type of lamp being in use throughout the 
city. For generating the direct current 
for this purpose there are installed twenty- 
three 50-light General Electric ma- 
chines and two Brush, 126-light are ma- 
chines, current being furnished at 9.6 
amperes. In all there are in use for street 
illumination no less than 1,350 series arc 
lamps of nominal 2,000 candle-power. 
Connected with the company’s general dis- 
tribution system are the equivalent of 95,- 
000 sixteen-candle-power incandescent 
lamps. 

The main switchboard, which is shown 
in one of the illustrations, is of an ex- 
ceedingly simple type, all of the apparatus 
for the control of the arc circuits being 
placed at the left-hand end, the apparatus 
for controlling the outgoing high-pressure 
alternating feeders being in the middle 
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GROUP oF Arc Licatina MACHINES, SYRACUSE STATION. 


In THE Test Room, SYRACUSE LIGHTING STATION. 


and the direct-current apparatus at the 
other end. The switchboard is mounted 
in a gallery giving a comprehensive view 
of the main engine-room, which is a large 
and lofty apartment well lighted and ven- 
tilated, as can be seen from the larger 


illustrations. 
The arc apparatus is operated from a 


‘large countershaft shown in one of the 


smaller engravings, the arc generator- 
room being at a different level from the 
main floor of the station and separated 
from the larger engine-room by a brick 
wall. This algo is shown in some detail in 
one of the smaller engravings. 

' One of the features of the work of this 
company is that its entire activities are, 
so to speak, self-contained. It maintains 
its own repair and supply department and 
also a testing-room in which very careful 
measurements are made upon meters, 
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lamps, etc. Photometry aleo forms an im- 
portant part of the work conducted in this 
branch of the establishment. One of the 
illustrations gives a general view of one 
end of the testing-room, showing banks 


of meters under test. 

All of the output of the company, except 
that used for street lighting, which is 
contracted for by the municipality at a 
fixed annual price, is sold to consumers 
by meters. No less than 4,500 meters have 
been installed in various premiees in Syra- 
cuse, these being of the Stanley and Gen- 
eral Electric types. Charge for current is 
made on the basis of a fixed sum per 
kilowatt-hour with discounts for large 
users. The company makes its own lamp 
renewals and very carefully inspects and 
standardizes the lamps supplied to cus- 
tomers. 

It is interesting to note that this fine 
installation under the excellent manage- 
ment which has characterized it is a 
paying institution, ite stockholders having 
received regularly a comfortable dividend, 
while a large surplus account is carried 
against depreciation, repairs, renewals and 
extensions. Mr. J. J. Cummins is vice- 
president and treasurer, and Mr. E. B. 
Doen is superintendent of the company. 
; < . 

According to the Aluminum World, 
aluminum is an exceptionally useful in- 
gredient in yellow bras, provided but 
little tin is present. It makes the metal 
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COUNTERSHAFT FOR ARC DyNAMO8, SYRACUSE STATION. 


Theft of Telephone Wires in Europe. 


Cable thieves have been busy on the 
Continent of late, the most recent case 
reported being from Sweden, where tele- 
phonic communication between Stockholm 
and the Swedish provinces has been serious- 
ly interrupted. The cause of the stoppage 
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the belief that the miscreants must be 
looked for among the employés of the ad- 
ministration itself, as no other persons are 
credited with being able to diseriminate 
between the iron and copper wires at night- 
time. New wires have now been laid, and 
a reward offered for the apprehension of 
the thieves. 


TuE MAIN SWITCHBOARD IN THE SYRACUSE LIGHTING CoMPANY’s CENTRAL STATION. 


n more freely, and enables much cleaner 
aad sounder n to be made. The best 
brass-founders are accustomed to use 
aluminum for all cheap yellow brass work 
that is to be used for sand castings; it 18 
not a desirable ingredient in brass 1n- 
tended for rolling. 


remained a mystery until the workmen 
sent out to look for faults discovered that 
whole lengths of copper wire had been 
removed. The sagacity of the thieves is 
evidenced by the fact that the iron wires 
were not touched, and this fact has led to 


“The Telegraph System of Brazil” 18 
the subject of an interesting report to the 
state department by Thomas C. Dawson, 
secretary of the United States Legation 
at Rio de Janeiro. The substance of his 
remarks is to the end that the government 
operation is not profitable in Brazil. 
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The Northwestern Electrical 
Association Convention. 


The Tenth Annual Gathering of This Vigorous Electrical Society, at Milwaukee, Wis., 


the Northwestern Electrica] As- 

sociation, which was held at Mil- 
waukee, Wis., last week, was one of the 
most interesting and important in the 
history of that body. The Northwestern 
association has for years enjoyed the repu- 
tation of being active and vigorous and 
of prosecuting strenuously the interests 
of its members and of the fraternity at 
large. Its meetings are also characterized 
by an abundant good fellowship and 
generally by some more or less important 
papers and discussions. This meeting was 
no exception to the general rule. 

The first day’s session was called to 
order at noon, January 15, in the club- 
room of the Hotel Pfister, Mr. E. L. 
Debell, the president of the association, 
being in the chair. The short session was 
taken up by formal announcements and 
an adjournment taken until 2 P. M. 

Upon reassembling at this hour the 
president read his address. He said: 


T°: TENTH annual convention of 


To-day marks the opening of the tenth 
annual convention of our association, and 
I bespeak your united efforts to make it 
a profitable and pleasant one. Although 
the first annual meeting of the association, 
under its present corporate style, was held 
in this city in February, 1893, the North- 
western Electric Light Association, as we 
were up to that time known, had held prior 
meetings in Oconto and Oshkosh, and, I 
believe, in Waupaca also, so that our asso- 
ciation is really somewhat older than ten 
years. 

During this period our members have 
steadily increased, and I hope we may say 
our work has progressed with the times. 
A few of our members have passed away, 
but many more have come to take their 
places. In our gatherings many warm 
friendships have been begun and cement- 

The meeting with our fellow workers, 
and the discussions of our every-dav work 
and problems, is of great value, or should 
be so, to us all. 

The exchange of ideas and the knowl- 
edge gained of superior methods of con- 
ducting our business can not fail to bene- 
fit us if thoughtfullv received and con- 
sidered. Constant changes and improve- 
ments are being made in the equipment of 
electrical properties, and vast sums of 
money are yearly spent for the recon- 
struction of plants that were new and up 
to date a few years ago. It is entirely 
likely that some of this money could be 
saved, or made more productive, if in- 
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vestors would first seek and obtain the 
experience of those who have already made 
similar changes. The services of com- 
petent engineers are, of course, necessary, 
but oftentimes no advice is so good as 
that of a friend who has been through the 
mill. 

A principal value of our association is 
the opportunity for the exchange of in- 
formation useful to its members, not alone 
through the reading and discussion of 
papers, but by personal and familiar 
meeting between members. A number of 
valuable and interesting papers will be 
read and discussed at this convention, and 
I solicit your careful attention to them. 
They deal with subjects and problems 
that come before us in our daily work, 
and can not fail to be of benefit to us all. 

The work of our Legislative Committee 
for the past year has been confined to the 
state of Wisconsin, where very strong ef- 
forts were necessary to prevent the enact- 
ment of numerous laws adverse to our in- 
terests. These efforts have been entirely 
successful and reflect much credit on the 
committee. 

I take this occasion to impress upon all 
Wisconsin central stations the necessity 
of greater support and cooperation in this 
important work. Every company in the 
state should share in the necessary expense 
and work, and also become members of 
this association in order to ensure com- 
plete cooperation and harmony. It has 
been necessary each year to send repre- 
sentatives to our state capital to defend 
our interests, and while the successful re- 
sults have been enjoyed by all alike, the 
labor and expense have been borne by a 
few. I hope in the future to see a marked 


= change in this condition. 


At the conclusion of the address the 
report of the secretary-treasurer was read 
by Mr. Thomas R. Mercein. This report 
showed the affairs of the association to 
be in excellent condition and spoke par- 
ticularly of the work of the committee 
on legislation, which will be described 
more fully below. 

After the appointment of a number of 
committees several new members were 
elected. 

Professor Dugald C. Jackson then read 
the report of the Committee on Cor- 
respondence Schools. This committee was 
formed for the purpose of calling the at- 
tention of correspondence schools to the 
class of instruction given students who are 
anxious to enter some branch of the cen- 
tral station industry. Professor Jackson 


reported that the committee’s efforts had 
met excellent success, and that two of the 
largest of the correspondence schools had 
altered their course of instruction so as to 
bring it up to date and more nearly in 
conformity with the demands and require- 
ments of the employers of their students. 

The report of the Legislative Commit- 
tee was then read by former Governor 
Upham, of Wisconsin, its chairman. 
Governor Upham said that whereas about 
forty-two bills inimical to electrical in- 
terests had been introduced in the state 
legislature during the year past, only one 
of these had passed, and that bill no 
human being could understand. 

The meeting being thrown open for 
general business, Mr. Gille made an earn- 
est plea for uniformity in the size of ad- 
vertising literature sent out by manu- 
facturers. He said that he had on file 
in his office no less than thirty-eight dif- 
ferent sizes of advertising matter to which 
he wished to refer from time to time. 

A committee was appointed to report 
concerning the advisability of holding ‘a 
summer meeting. Mr. Barron seconded 
Mr. Gille’s remarks concerning uniformity 
of size, and went a little further in sug- 
gesting that the electrical journals also 
consider the same thing. Mr. Bowen, of 
Kenosha, said that he had adopted a well- 
known system of filing such matter and 
had had no trouble with it whatever. Mr. 
George Cutter said the matter was 
interesting to him because much time and 
hard thought were expended on the prepar- 
ation of advertising matter, and it was of 
great importance that this should be pre- 
sented in such shape as to make it avail- 
able for the purpose for which it was in- 
tended. After some further discussion a 
committee of three was appointed to 
recommend some standard size and form 
of advertising matter to be sent to central 
stations. A long discussion ensued re- 
garding the advisability of appointing a 
committee of three in each state in regard 
to legislative interests of electric light 
companies. A motion finally prevailed to 
appoint a general committee consisting of 
three members from each state, the chair- 
man of this committee being from Wis- 
consin. 


At this point Mr. O. M. Rau, of Mil- 
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waukee, read his paper, entitled “Recon- 
structing or Modernizing Central Sta- 
tions.” This will be found in full else- 


where in this issue. The paper was dis- 


cussed by Mr. Gille, Mr. Bowen, Mr. 
Pearce, Mr. Korst, Mr. Almert, Mr. 
Schott and the author. Considerable 
laughter was elicited by Mr. Gille’s state- 
ment that no isolated plant could pos- 
sibly exist in a town where the electric 
light management was of the proper kind. 

Mr. Van Rensselaer Lansingh, of Chi- 
cago, then read a long paper, entitled 
“The Best Use of Electric Lights for 
Desirable Illumination.” Mr. Lansingh’s 
paper dwelt very fully with the subject 
of illumination in genera] and of the effect 
of shades of all kinds upon the distribu- 
tion of light from incandescent and arc 
lamps. His paper included a strong 
argument in favor of the Holophane 
globe. 

After hearing Mr. Lansingh’s paper the 
association adjourned until the next 
morning. In the evening a theatre party, 
which was largely attended, was given to 
the members and guests present. 


THURSDAY, JANUARY 16. 


The afternoon session was called to 
order promptly by President Debell, who 
announced the appointment of a number 
of committees. 

“Questions and Answers” formed the 
subject of the earlier part of the proceed- 
ings. Mr. Gille enquired concerning the 
progress recently made in placing the 
Nernst lamp on the market. Professor 
D. C. Jackson, replying, stated that the 
lamps he had had in service gave a very 
satisfactory and beautiful light. He had 
not had the lamps in operation long 
enough to tell anything about their econ- 
omy and life. No trouble whatever had 
been experienced with any of the lamps 
during the period they had been operated. 
A few glowers had been replaced, but it 
had not been found necessary yet to clean 
the lamp shades. He estimated two hun- 
dred hours as the period during which 
these lamps had burned. The starting de- 
vices seemed reliable. He had understood 
that the company making the lamps pre- 
ferred the 220-volt type as the more 
economical. | 

Mr. Gille related his experience with 
the lamps and said that with the multiple 
glower type he had some difficulty in get- 
ting all the glowers started at once. The 
discussion became general regarding 
minutie of construction of commercial 
types of Nernst lamp. Mr. Harding said 
that he had burned a three-glower lamp 
something over & thousand hours, and had 
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had the same difficulty, in that some of 
the glowers did not start properly. This 
was due, in his opinion, to mechanical 
imperfection in the lamp, which he 
thought would soon be remedied. Mr. 
Bowen was anxious to know regarding 
the maintenance of the lamps. He said: 
“The general tendency of central station 
practice is toward individual ownership 
of all appliances. It is well enough for a 
supply house to sell a man any device, 
but the central station after that is in- 
terested in the thing because it has to 
maintain it.” He cited the Welsbach light 
as a parallel case. In this lamp the cus- 
tomer makes his own maintenance altera- 
tions by putting in new mantles when this 
is necessary. In some stations the station 
managers take care, for example, of en- 
closed are lamps, trimming them, clean- 
ing them, ete. 

Mr. Harding said that he had been fur- 
nishing his customers lamps at cost and 
was prepared to maintain them himself. 
He thought that the result would be a less 
expense per unit of light than with the 
enclosed are. 

The next order of business was the re- 
port of the committee on the summer 
meeting. The report recommended that 
the association meet at the Grand View 
Hotel, at the “Chain o’ Lakes,” Waupaca, 
Wis., on June 25, 26 and 27, 1902. After 
considerable discussion on the subject of 
the summer meeting and the time when it 
should be held, the report of the com- 
mittee was accepted. 

Mr. E. J. King then read a paper en- 
titled “Some Important Points in the 
Commercial Measurement of Electrical 
Energy.” Mr. King’s paper discussed a 
number of features of electric meters from 
the standpoint both of the consumer and 
of the central station. He spoke of the 
tendency on the part of meter makers to 
eliminate constants from all sizes of inte- 
grating meters so as to make these instru- 
ments read directly in kilowatt-hours. 
This has generally been done by changing 
the gearing of the counting mechanism. 
He felt that the losses due to incorrect 
registration of meters present a problem 
of the most vital importance. Careful at- 
tention to calibration of meters in serv- 
ice can not be too strongly urged. The 
paper was discussed by Mr. Gille, Pro- 
fessor Jackson, Mr. Korst, Mr. H. C. Wirt, 
Mr. Allen, Mr. Bowen, the president and 
others. 

Mr. Wirt then read his paper, entitled 
“Modern Transformers.” Mr. Wirt’s paper 
covered the whole subject of recent im- 
provements in transformers, both in de- 
sign and methods of construction, He 
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entered at length, with many illustra- 
tions and data, into the important ques- 
tions of core loss, general overall effi- 
ciency, regulation and the subject of test- 
ing transformers and their insulation 
against high voltage. At the conclusion 
of the paper a vote of thanks was unani- 
mously given Mr. Wirt. 

The president presented to the associa- 
tion Mr. Henry L. Doherty, of Denver, 
Col., president of the National Electric 
Light Association. Mr. Doherty made an 
interesting address on the subject of the 
National Electric Light Association and 
its work. He spoke particularly of its 
strong stand against the growing tendency 
toward municipal ownership. Another 
work that the National association has 
been carrying on is the investigation of arc 
lamp photometry, in which the associa- 
tion and its engineers have done funda- 
mental work of high importance. At the 
conclusion of Mr. Doherty’s remarks a 
recess was taken until 2 P. M. 

In the afternoon the first order of busi- 
ness was the reception of the report of 
Nominating Committee, which was as 
follows: gi 

For president, Irving P. Lord, of 
Waupaca, Wis. 

First vice-president, E. H. Korst, of 
Janesville, Wis. 

Second vice-president, George D. West- 
over, of Cadillac, Mich. 

Secretary and treasurer, Thomas R. 
Mercein, of Milwaukee, Wis. 

Directors, F. W. Bowen, A. M. Barron, 
E. C. Hay. 

The usual formal election was held, the 
secretary casting the unanimous ballot of 
the association for the nominees. 

The new president and officers were es- 
corted to the platform, and President 
Lord made a brief address. He recited the 
history of the growth of the association, 
and requested the outgoing president, 
Mr. Debell, to preside during the re- 
mainder of the session. 

Professor Warren S. Johnson, of Mil- 
waukee, was then presented to exhibit to 
the association a new system of wireless 
telegraphy. Professor Johnson gave & 
short account of the history of wireless 
telegraphy and certain electrical theories 
involved in its exploitation. He described 
the apparatus in use by Mr. Marconi and 
others, and also Popoff’s experiments. He 
then described the experiments conducted 
by Mr. Fortier and himself. In the ap- 
paratus exhibited compressed air is used 
to release the coherer. Professor John- 
son held up some of Mr. Marconi’s re- 
sults to mild ridicule. He did not think 
that cable stocks would be greatly affected 
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by the success of the transatlantic ex- 
periment. Mr. H. C. Wirt made a strong 
address in reference to the value and im- 
portance of Mr. Marconi’s work. 

The next business on the programme 
was a paper by Mr. H. H. Hornsby, of 
Chicago, entitled “Inspection and Haz- 
ards of Modern Plants.” Mr. Hornsby’s 
paper was long and very interesting. It 
dealt with the subject of insurance and 
company inspection, and with the policy 
to be observed in each with reference to 
securing the best results. He spoke of the 
improvements that had been made in ap- 
paratus and supplies during the last four 
or five years. He made a large number 
of exhibits of apparatus and parts show- 
ing the effects of electrical accidents. He 
made a strong argument for the provision 
of absolute protection against accident 
and fire and for the propagation of new 
rules by the National Board of Fire Un- 
derwriters. 

Mr. W. A. Layman, of St. Louis, then 
read a paper, entitled “High Power-Factor 
System of Are Lighting.” Mr. Layman’s 
paper was a description of a system of 
series arc lighting of alternating current 
using a balanced and automatically ad- 
justed reactive coil in series with the 
lamps. It also included a comparison of 
this variety of apparatus with that em- 
ploying a constant-current transformer 
with a variable magnetic circuit. The dis- 
cussion was general but short, being con- 
fined to a number of questions and 
answers. 

At the request of Mr. Doherty, members 
were invited to state what they thought 
was the most interesting problem now be- 
fore the electrical profession in this 
country, their replies to be used in guiding 
the National Electric Association in 
formulating its programme. The replics 
were various and covered such subjects 
as methods of extending the business of 
stations, lightning and protection against 
it, and the revisal of underwriters’ rules. 


= Mr. Greer spoke of the importance of il- 


luminated signs as a method of increasing 
station business. Mr. Wirt thought the 
single-phase alternating-current motor 
would be a large factor in improving the 
day load of stations. This suggestion 
precipitated quite a little discussion, in 
the course of which Mr. Layman described 


-= a small station in Illinois in which a 


ninety-kilowatt single-phase generator 


~ works forty-five horse-power of single- 


phase motors during the daytime; one of 
these motors is of thirty horse-power, and 
is used to drive a clay-crushing plant, 
which is very severe service. The dis- 
cussion then turned to the subject of the 
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gasoline Welsbach light. It seemed to be 
generally understood that people would 
not bother with oil lighting and the 
danger of gasoline was fatal to the suc- 
cess of this apparatus. 

Thursday evening, at 8.15, the members 
of the association assembled in the club- 
rooms and repaired to the banquet hall 
on an upper floor. One hundred guests 
sat down together and an evening of rare 
entertainment followed. Secretary Mer- 
cein was toastmaster, and most happily 
did he discharge his duties. His felicitous 
remarks, many times during the evening, 
brought forth bursts of applause from the 
merry banqueters. President Irving P. 
Lord was first speaker and took occasion 
again to thank the association for the 
honor conferred on him, while he promised 
to lend his best efforts to strengthening 
the association. He also promised that 
the summer meeting at Grand View Hotel, 
near Waupaca, June 26, 27 and 28, was 
going to be an event in which he was 
greatly interested, and he gave each mem- 
ber a “tip” not to miss this session, as 
there would be good times for all. The 
gentlemen present seemed to be of one 
accord that if Irving P. Lord said they 
should have a good time, it was bound to 
be so, and all resolved to be there. 

Mr. Wilmer Sieg, president of the 
Business Men’s League, of Milwaukee, and 
Mayor David S. Rose, made speeches of 
welcome, and thanks to the association 
for honoring Milwaukee with its presence. 
Both of these gentlemen are graceful and 
accomplished speakers and contributed 
much to the success of the banquet. 

The toastmaster then announced that 
he would do away with formality and 
called upon the following gentlemen dur- 
ing the evening, who responded with much 
wit and humor: Messrs. Henry L. 
Dougherty, H. G. Underwood, George S. 
Whyte, George Cadwell, Frank L. Perry, 
George Cutter, George S. Searing and 
W. J. Ellis, of the Milwaukee Press Club. 
At 2 a. M. the revels ended, and the tenth 
annual convention of the Northwestern 
Electrical Association was consigned to 
history by the guests in chorus, accom- 
panied by the orchestra, singing “Auld 
Lang Syne.” 

The meeting was one of the best that 
the association has ever had. On Friday 
morning a small amount of unfinished 
business was taken up and completed, 
after which the final adjournment was 


taken. 
CONVENTION NOTES. 


On the parlor floor of the Hotel Pfister 
a number of firms opened headquarters 


115 


and entertained the members of the asso- 
ciation and visitors. Among the concerns 
represented were the following: 


The Fort Wayne Electric Works, rep- 
resented by Messrs. Walter S. Goll, W. C. 
Knight and E. J. King. 

Bryan-Marsh Company, New “York, 
represented by Messrs. C. D. Marsh, presi- 
dent; Geo. C. Keech, E. H. Houghton, 
L. P. Sawyer, G. V. Williams, R. N. 
Young. 

Illinois Electric Company, Chicago, 
represented by L. K. Cushing, ©. W. 
Bacon and a big bowl of “Tllinois punch.” 

Sawyer-Man Electric Company, New 
York, represented by Mr. Percy S. Gib- 
son. 

Westinghouse Electric Company, Pitts- 
burgh, represented by Messrs. W. R. 
Pinckard, Thos. James and C. G. Burton. 

Viscosity Oil Company, Chicago, rep- 
resented by Messrs. S. A. Johnson, presi- 
dent; Frank Travers and J. C. Blackford. 

Dearborn Drug and Chemical Works, 
Chicago, represented by J. W. Harkins, 
E. T. Ward and P. H. Early. 

General Electric Company represented 
by Messrs. R. A. Swain, O. E. Turner, 
S. F. Dibble, F. G. Vaughen, H. C. Wirt 
and Thos. Ferris. 

Reliable Electrical Supply Company, 
eee: represented by Walter C. McKin- 
ock. 


Goltz Engineering Company, Chicago, 


represented by Mr. William Goltz. 


Kuhlman Electrice Company,. Elkhart, 
Ind., represented by Mr. E. Kuhlman. 

Electric Appliance Company, Chicago, 
represented by Mr. W. P. Upham and 
J. B. McMullin. 

Federal Electrice Company, Chicago, 
represented by Mr. James M. Gilchrist. 

M. B. Austin & Company, Chicago, rep- 
resented by Messrs. A. H. Friend and 
A. Meinema. 

Dayton Fan and Motor Works, Dayton, 
Ohio, represented by Mr. E. H. Belden. 

Holophane Glass Company represented 
by Messrs. Van Rensselaer Lansingh and 
A. A. Ernst. 

Electrical Supply Company, of Madi- 
son, Wis., represented by L. W. Burch. 

Columbia Incandescent Lamp Com- 
pany, St. Louis, repræented by Mr. Cole. 

Julius Andrae & Sons Company, Mil- 
waukee, represented by F. T. Andrae, J. C. 
Schmidtbauer and H. P. Andrae. 

P ce ue 7 

Professor W. F. M. Goss has recently 
reported a case which shows how great 
may be the difference in the efficiency of 
different firemen. In a test of a pumping 
engine extending over seventy-two hours, 
the boilers were fired by different firemen, 
each working a “watch” of eight hours. 
The load on the engine and other condi- 


tions were practically constant throughout 
the run, yet the worst fireman used twenty- 


five per cent more fuel during his watches 


than the best one did. 


—— 
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Carbon Anodes for Industrial Elec- 
trolysis. 

An interesting note on the use of car- 
bon anodes in the electrolytic production 
of alkali and bleach has been contributed 
to the Zeitschrift für Angewandte 


. Chimie by Mr. F. Foerster, says En- 


gineering. It is true that platinum free 
from ruthenium is now obtainable com- 
mercially, and that the consequent pro- 
duction of sheets of platinum-iridium 
0.20 inch square and a few thousandths 
of an inch thick, has rendered anodes of 
this alloy available for many purposes. 
Nevertheless, such anodes are still too 
costly for use in the electrolysis of salt 
solutions for the manufacture of chloride 
and soda. For this purpose carbon anodes 
have to be employed, although experience 
has shown that, strictly speaking, such 
anodes are in no sense unattackable by 
the electrolyte. Such anodes are made 
either of coke, retort carbon, or lamp- 
black. Occasional pieces of retort carbon 
are large enough to permit of anodes 
being cut from them, but the usual plan 
is to make the electrodes in another Wav. 
The coke or retort carbon is powdered, 
and after mixing with coal tar is moulded 
to shape, and then baked at the highest 
possible temperature. If lampblack is 
used as the raw material, a quite similar 
method is followed. The electrodes thus 
produced differ much in physical char- 
acteristics, some being much harder and 
denser than others; while in some cases 
the imperfect carbonization of the tar 
leaves the anode little better than a mass 
of amorphous carbon. In any case, it is 
incorrect to class the carbons thus pro- 
duced as graphites, although true graphite 
can be produced artificially, as at the 
Acheson Works, Niagara. Using graphite 
and moulded carbon anodes of different 
makes for the electrolysis of a salt solu- 
tion, it was found that while the graphite 
specimen showed least waste, its record 
was closely approached by the best of 
the moulded carbons, though others made 
a much less favorable showing. The waste 
arises in the main from actual oxidation 
of the carbon, though, at the same time, 
there is a constant loss from disaggrega- 
tion, which is less the denser and less 
porous the carbon. When sulphuric acid 
was used as the electrolytic, ninety-five 
per cent of the energy expended is wasted 
in the destruction of the carbon, and with 
this electrolyte there is little difference 
in the resisting powers of all forms of 
carbon tried. All carbon electrodes are 
porous, and differ thus materially from 
metallic electrodes. To get the best re- 
sults with carbon electrodes, theory and 
experiment agree in recommending the use 


of a high current density, though con- 


trary opinion is not uncommon. 
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Submarine Cable Faults. 


A fault which was removed a short while 
ago in the Eastern Extension Telegraph 
Company’s cable between Sydney, N.S.W., 
and Nelson, have brought to light an in- 
teresting fact in connection with the in- 
terruptions occurring in submarine tele- 
graph cables. In the case in question the 
fault was discovered in a part of the cable 
at a depth of 330 fathoms, where was 
found a tooth firmly fixed in the core of 
the cable, although the core was protected 
by the usual sheathing of thick iron wires 
and outer coverings. On examination it 
was proved that the tooth belonged to a 
species of shark, the exact variety of 
which could not be identified. 

—— 


The Foyers Aluminum Works. 


In a paper recently read before the Glas- 
gow local section of the Institution of 
Electrical Engineers, Mr. W. M. Morri- 
son gave some interesting particulars of 
the aluminum works at Foyers. The 
River Foyers, he stated, had a catchment 
area of 100 square miles. To equalize the 
supply two lochs have been joined by 
raising dams and embankments, so as to 
form a single loch between five and six 
miles long by one-half mile wide. The 
storage capacity thus provided is sufficient 
to run the entire plant at the factory for 
fifty days and nights, this reserve being 
ample in all but the driest seasons. The 
conduit to the power-house is a tunnel 
eight and one-half feet in diameter, and 
the available fall is 350 feet. The princi- 
pal plant consists of seven Girard tur- 
bines, each connected to vertical contin- 
uous-current low-pressure dynamos of 700 
electrical horse-power each, running at 
150 revolutions per minute. For the class 
of work on which these machines are em- 
ployed no governors are necessary, as hand 
regulation suffices. The load-factor, allow- 
ing for stoppages, spare power, etc., is 
from 0.9 to 0.95. Two smaller turbines 
supplying the electric light and driving 
machinery are also provided, and these 
are fitted with hydraulic relay governors. 
Mr. Murray states that, so far, aluminum 
is in practice reduced from its oxide, in 
spite of the fact that were it commercially 
possible to use the chloride or the sulphide 
as the electrolyte, there would be a great 
saving of power. Up till the present, how- 
ever, the chemical operations necessary 
for the preparation of aluminum chloride 
or sulphide have proved too difficult and 
expensive; but should these be substan- 
tially improved, a considerable saving in 
the cost of producing aluminum should re- 
sult. The voltage needed to decompose 
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the different compounds is as follows: 
Aluminum fluoride, 4.0 volts; oxide, 2.8 
volts; chloride, 2.3 volts, and sulphide, 
0.9 volt. With the oxide the oxygen 
combines with the carbon of the anode to 
form CO, which is burnt to the dioxide 
in the air. As illustrating the extra- 
ordinary tenacity of the film of oxide 
with which aluminum covers itself when 


exposed to the air, Mr. Morrison said that 
if in casting the metal, an excess runs over 
the side of the mould, the film on the over- 
flow is so strong that it acts as if it were a 
rigid tube, and unless broken it may 
siphon out a considerable quantity of 
metal from the mould. 
<> 


Experiments on Bronze. 


The Verein Deutscher Ingenieure re- 
cently instituted a series of experiments 
with a view to determine at what tem- 
perature bronze is reliable in engine con- 
struction. For the purpose of the tests 
twenty-five bronze rods were supplied from 
the Imperial Dockyard, at Kiel, 8.66 
inches in length and 0.48672 square inch 
in section, and composed of ninety-one 
parts copper, four parts zine and five 
parts tin. A set of five rods of similar 
dimensions and composition gave the fol- 
lowing average: Breaking weight per 
square inch, 8.47 tons; elongation at 
moment of rupture, 36.7 per cent on 7.874 
inches; decrease in sectional area, 47.4 
per cent at a temperature of twenty de- 
grees centigrade (sixty-eight degrees 
Fahrenheit). The results are summarized 
as follows, taking the results obtained at 
a temperature of sixty-eight degrees 
Fahrenheit as unity: 


Relative values at: 
212° F. 392° F. 572° F. 752° FF, 932° P, 


Breaking strain...... 1.01 0.94 0.57 0.26 0.18 
Elongation............ 098 O96 0.82 .... « « 
Decrease in section... 0.91 0.98 0.31 ess -- 


‘From this it is evident that bronze of 
the composition here experimented on may 
safely be employed for valve seats, pipes, 
etc., at a temperature of from 392 de 
grees Fahrenheit to 572 degrees Fahren- 
heit, but not above. 


Aluminate of barium, a compound 
formed by the action of heavy spar on 
bauxite, is said to be an admirable agent 
for the purification of feed-water. It 1s 
readily soluble, but added to water con- 
taining either sulphates or carbonates of 


lime a double decomposition takes place, 
an insoluble aluminate of calcium being 


produced together with insoluble sulphates — 


or carbonates of barium. The precipitate, 
which is flocculent, settles readily and 
takes down with it at the same time any 
organic impurities suspended in the water. 
The compound is said to be now used for 
feed softening in some French and Bel- 
gium works. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XXIV. 


BY A. E. DOBBS. 


SELECTIVE SIGNALING — HARMONIC 8Y8- 
TEMS. . 

In the last chapter we spoke of signal- 
ing by means of intermittent currents of 
different polarities. These systems seem 
to have proved quite reliable in practice 
and while it is possible, by combining the 
two wires, to get six subscribers on one 
circuit, yet, in practice, four is considered 
the only simple and reliable combination. 
This, however, brings us to three more 
classes : 

1. Currents of different strength, by 
means of which one ringer will respond 
only to a weak current, while the other 
will respond only to a strong current. 

While this system has been used to a 
certain extent in duplex telegraphy where 
there are expert operators to adjust the 
instruments whenever necessary, the sys- 
tem has so far proved too delicate and 
complicated to find any extended use in 
the telephone field. 

With the central battery systems, now 
so common in towns of even small size, 
it is possible to so adjust battery strength 
that it may yet be found useful. For all 
that, however, it is advisable to keep all 
central office equipment as simple as pos- 
sible. | 

2. Tuned or harmonic systems. 

Prior to 1876 Professor Elisha Grey 
worked out a system of tuned relays for 
use in telegraphic work, by means of 
which he managed to send as many as 
eighty different telegraph messages over 
one wire at the same time. His method 
consisted in tuning a number of reeds, 
similar to the steel tongues of a music 
box, rigidly fastened at one end, leaving 
the other free to vibrate. 

These tongues would only respond to 
frequencies of a certain rate of vibration 
per second and any armature not so ad- 
justed would not respond to this rate, or, 
if it did, would not respond with suffi- 
cient force to close its contact. 

This led to the invention of the musical 
telephone, an apparatus that preceded the 
speaking instrument. While this would 
seem an easy solution of selective signal- 
ing, yet there seems to have been quite a 
number of practical difficulties to over- 
come, for though the Patent Office was 
flooded with systems of this sort twenty 
years ago they have never been applied 
to any extended use. 

The trouble from these systems probably 
arose from the fact that the tongues would 
not stay tuned, as changes in tempera- 
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ture would put them out, the change 
from thirty-two degrees to ninety de- 
grees, for example, being considerably 
greater than most people suppose. Then 
two vibrations sent rapidly over a line 
possessing considerable static capacity 
have a tendency to change their wave 
form, lag and run together, which might 
produce interference of signals. 

Then two vibrations on a certain funda- 
mental note have a tendency to also pro- 
duce vibrations in other tongues tuned 
to its third, fifth and octave, and this also 
applies to electrical waves. 

In the Evecrricat Review of Novem- 


© 
a leer ae O 
Fre. 104.—A Four-Party LINE SELECTIVE 


SYSTEM. 


ber 2, page 552, is shown a system some- 
what different from the above which can 
be attached to the ordinary alternating- 
current generators of the exchange and 
which is here reproduced as Fig. 104. 

In the lower right-hand corner are 
shown two alternating generators running 
at different speeds so that one will have a 
frequency of sixteen and the other twenty- 
six cycles (alternations) per second. The 
metallic circuit line is divided into two 
parts, with two ringers on each side, one 
so adjusted by means of its condensers and 
choke coil that it will respond to sixteen 
and the other to twenty-six cycles, the 
talking circuit being omitted for the sake 
of simplicity. 

But to quote from the article: 

One of the low-frequency ringer windings 
is in circuit with a condenser and a choke 
coil which are so proportioned that they 
will neutralize at a frequency of twenty-six 
cycles per second. A high-frequency current 
will divide equally through both of the 


windings of the low-frequency bell and not 
ring it; but a low-frequency current 
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is stopped by the high impedance offered 
thereto by the condenser in circuit of one 
of the windings so that the greater portion 
of the current will flow through the re- 
maining winding and thus operate the low- 
frequency bell. 

In the high-frequency bell one winding 
of the two differential windings is again 
included in circuit, with a condenser and a 
choking coil, proportioned to neutralize at 
the high frequency (twenty-six cycles per 
second), while the other winding is included 
in circuit with a condenser. As the im- 
pedance offered by the condensers which 
are in circuit with the two windings of the 
high-frequency bell to the flow of the low- 
frequency current is very great, this low- 
frequency current will divide equally 
through both windings and not operate the 
bell, as the impedance of the choke coil is 
very small at this frequency (sixteen cycles 
per second). The high-frequency current 
will flow readily through the winding in- 
cluded in circuit with the condenser, and the 
choke coil as the capacity and impedance 
neutralize on this frequency: the flow of 
this current through the other winding is 
greatly impeded, however, by the condenser 
in circuit cherewith, so that this high- 
frequency current divides through the two 
windings with sufficient inequality to oper- 
ate the bell. 


The system seems comparatively sim- 
ple and practical enough to come into 
quite an extended use unless it develops 
faults that do not appear at present. 

The great trouble with many se- 
lective ringing devices is that they require 
special batteries, generators or ringing 
keys so that they have to be placed in a 
section of the board by themselves and 
under the care of an operator who knows 
how to use them. This defect the system 
just described seems to ‘minimize to a 
great extent, but it still requires the use 
of four ringing keye or buttons in each 
cord circuit. 


_>o___—_. 
American Institute of Electrical 
Engineers. 


The 160th meeting of the Institute was 
held at the house of the American Society 
of Mechanical Engineers, New York, on 
Friday evening, January 24. Dr. Cary 
T. Hutchinson, of New York, presented 
a paper on “The Relation of Energy and 
Motor Capacity to Schedule Speed in the 
Moving of Trains by Electricity.” 

— a 

The United States output of coal now 
exceeds that of Great Britain, which 
country up to two years ago was the largest 
producer in the world, and the total of all 
grades will be 275,000,000 net tons this 


year. 


-—— <> 

There are now some thirty electric fur- 
naces operating in Italy, mostly near Ter- 
ni and Narni, Perugia, for the manu- 
facture of calcium carbide, 
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Professor Goldsborough Chief of the 


Department of Electricity of the 
St. Louis Exposition. 


Professor Winder Elwell Goldsborough, 
professor of electrical engineering and 
director of the School of Electrical En- 
gincering of Purdue University, has just 
been appointed chief of the Department 
of Electricity of the Louisiàna Purchase 
Exposition, to be held in St. Louis during 
the summer of 1903. 

Professor Goldsborough was born in 
Baltimore, Md., October 10, 1871. At the 
age of eight years he went to China with 
his parents, his father having been ap- 
pointed American consul at Amoy, China. 
Young Goldsborough lived in China seven 
years, visiting nearly every section of the 
empire, and also going outside to travel 
through Japan and Hindostan. Then he 
returned to the United States, and in 


1889 entered Cornell University. In 1892 . 


he was graduated from that institution 


with the degree of M. E. A little later he ` 


took charge of the electrical work of the 
International Correspondence Schools 
at Scranton, Pa. In March he was made 
professor of electrical engineering at Ar- 
kansas University, Fayetteville, Ark. 
Just a year later he was called to Purdue 
University to take the position of asso- 
ciate professor of electrical engineering 
there. In 1896 he was made full pro- 
fessor, and in 1897 was elected director of 
electrical enginecring for the university, 
a position he still holds. Soon after he 
became connected with Purdue University 
Professor Goldsborough made a series of 
tests at the Platt street station of the 
Edison Electrical Illuminating Company 
at Baltimore, and the valuable results 
obtained were embodied in the recon- 
struction of the plant. His report was 
published in the Transactions of the 
American Institute of Electrical Engi- 
neers. The committee which passed upon 
that paper reported that the scope, con- 
duct and results of the tests were ideal in 
their proportions. 

Since that time he has been engaged, 
in addition to his regular university 


duties, in professional consulting elec- 


trical engineering work, involving the 
drawing of plans and specifications for 
lighting and power plants, the designing 
of electrical machinery for manufactur- 
ing companies and a large variety of ex- 
pert work upon various types of electrical 
machinery, appliances and stations.. He 
has given extended attention to exposi- 
tions, beginning with the Columbian Ex- 
position. He was a member of the inter- 


national electrical congress at Chicago, 


and was present at all the electrical gath- 
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erings at the Omaha and Buffalo exposi- 
tions, and served as a juror of awards 
at the latter. He was appointed one of 
the delegates of the American Institute 
of Electrical Engineers to the Paris Ex- 
position in 1900, and now holds the office 
of manager in this organization. He is 
a member of numerous engineering and 
scientific societies, among which may be 
mentioned the American Institute of Elec- 
trical Engineers, the Institution of Elec- 
trical Engineers of England, the Franklin 
Institute, the American Association for 
the Advancement of Sciences, and the 
Society for the Promotion of Engineer- 
ing Education. 

He is a member of the committee on 
are lamp photometry of the National Elec- 


WINDER ELWELL GOLDSBOROUGH. 


tric Light Association, and under hia di- 
rection a large amount of experimental 
work on arc lamps and arc lamp carbons 
has been done in the electrical laboratories 
at Purdue during the last two years. He 
is also chairman of the committee on the 
magnetic qualities of iron and steel of 
the international association for testing 
materials. 

He is the author of numerous papers 
appearing in the electrical and scientific 
press, and has contributed largely to the 
transactions of the American Institute of 
Electrical Engineers, the National Elec- 
tric Light Association and other technical 
societies. 

Professor Goldsborough has long been 
known also as a contributor to the elec- 
trical journals, his work in the ELEC- 
TRICAL Review having attracted particu- 
lar notice and attention. 
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PATENTS FOR THE YEAR 1901. . 
BY E. G. SIGGERS. 


During the past year many electrical 
devices have passed through the United 


r States Patent Office, with the result that 


thousands of inventors, or their assignees, 
in this art alone, have monopolies for 
seventeen years on the results of their 
fertile brains. 

Many of these inventions have been 
described in the ELEcTRICAL REVIEW, and 
it has been evidently the aim to include 
only those along distinctly novel lines, 
or those that would be of the greatest 
interest to readers. It is only natural 
that among the multitude many important 
and useful devices have been overlooked, 
and on the other hand, perhaps, some of 
an unimportant nature have appeared, for 
in this art, like every other, all sorts and 
conditions are brought forward and 
“crank” inventors are plenty. 

It would be impossible to ascertain the 
exact number of electrical patents issued 
during the past year without going 
through the entire number, which is con- 
siderably over 25,000, exclusive of design 
patents on peculiarly-shaped parts of ma- 
chines and the like. Then the fact that 
electricity enters into so many other arts, 
would practically preclude an examuina- 
tion of this kind. For instance, a hasty 
glance through the index for the first week 
of the year reveals forty-one patents, the 
titles of which clearly indicate that they 
belong to electricity. Yet there are prob- 
ably as many more which could only be 
discovered by an examination of the 599 
patents issued in the week, and this 18 
only one of fifty-two weeks. Naturally, 


‘among so many, there are a great number 


of no practical value, but here and there a 
brilliant idea shines forth that is well 
worth the many failures. A study of the 
records for the past year shows that sev- 
eral of the large manufacturing companies 
evidently purchase any new idea that can 
be covered up broadly and completely, 
whether it is of any present practical 
commercial value or not, so that should 
one of these plans come into favor they 
will have complete contro] and an ex- 
clusive monopoly of it. 

Among the S R of patents, the 
General Electrice Company stands first. 
The records show for the first six months 
of the vear that this company appears a8 
owner on the face of ninety-eight patents 
which relate to all branches of electricity. 
Many of these have been described in the 
columns of this paper. Next stands the 
Lorain Steel Company with forty-five. 
After this comes the Western ue 
Company, having twenty to its aa 
The inventions covered by these patents 
are from various people who are continu- 
ously at work improving on old ideas an 
cvolving new theories. The Siemens 
Halske Electric Company has nine, most 
ly the work of Germans, and the American 
Bell Telephone Company, the Westing- 
house Electric and Manufacturing Com- 
pany and the Otis Elevator Company tie 
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with eight each. These seem to be the 
largest purchasers for the above period, 
though many others well known to the 
commercial world- have two or three 
each. 

When we come to the inventors them- 
selves, as usual we find Thomas A. Edison 
in the lead with sixteen patents, the ma- 
jority of which, however, are outside the 
electrical world, for Mr. Edison is ap- 
parently very much interested in mech- 
anism of a novel form for crushing ore 
and rock. Professor Elihu Thomson is 
next with eleven, that are scattered 
broadly throughout the field of invention. 
Mr. George S. Tiffany, of Brooklyn, 


pr 


n.o v 
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gentleman is Mr. William F. Bossert, who 
procured four patents on electric switches 
and outlet boxes that are now being manu- 
factured by the Bossert Electrical Con- 
struction Company, of Utica, N. Y. Dur- 
ing the above period Mr. Marconi had 
three patente issued on as many improve- 
ments in his wireless telegraph system. 

Yet this is only a very incomplete digest 
of the first six months of the past year. 
Patents are issuing all the time, and the 
Patent Office is far behind in its work, for 
the importance of protecting every im- 
provement, be it great or small, is well 
understood by the great companies and 
well-informed inventors. 
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from this conductor by means of laminated 
copper brushes. 

The power station was situated in 
West Fifteenth street, in a biscuit factory, 
where a large engine was available, and 
to this engine were belted four dynamos, 
each of fifty-horse-power, generating cur- 
rent at about 300 volts. The copper con- 
ductor was installed from a point below 
Fourteenth street to a point above Fifty- 
ninth street, and for a long period the 
electric trains were operated between the 
regular steam trains of the railway. It is 
interesting to note that fourteen years ago 
when this work was done the operation of 
this locomotive was so perfect that never 
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TE ‘ Ben FRANKLIN” Evecrric LOcoMUTIVE WaicH Was OPERATED BY LEO DAFT ON THE MANHATTAN ELEVATED RAILWAY, New YORK 
City, FOURTEEN YEARS AGO.—PHOTOGRAPHED JANUARY 20, 1888. 


N.. Y., has taken out ten patents on dif- 
ferent improvements in the telautograph, 
which he has assigned to the Gray Na- 
tional Telautograph Company. 

Another prolific inventor is Mr. Charles 
E. Scribner, of Chicago, Ill., who patented 
nine different devices for the benefit of 
the Western Electric Company. Mr. 
George Westinghouse, of Pittsburgh, Pa., 
besides patenting eight separate improve- 
ments on railway rolling stock, is buying 
up all patents on improvements in glower 
lamps, his record for the above period 
being nine on this one invention. In the 
electrolytic line, Mr. Max Marovan, of 
Niagara Falls, N. Y., has obtained eight 
patents that he has sold to the Castner 
Electrolytic Alkali Company. Mr. Ben- 
jamin G. Lamme, of Pittsburgh, Pa., ia 
another inventive genius who took out 
four patents, all of which he has assigned 
to the Westinghouse Electric and Manu- 
facturing Company. Another well-known 


An Early Elevated Railway Electric 
Locomotive. 


The accompanying illustration repre- 
sents the electric locomotive, “Ben Frank- 
lin,” which was in service for a short time 
on the Ninth avenue division of the Man- 
hattan Elevated Railway, in New York, 
in the year 1888. The photograph was 
taken on January 20, 1888, at the Fiftieth 
street station of the Ninth avenue road 
and shows the locomotive attached to a 
trial train of four cars, each of which was 
loaded with old rails to represent the 
weight of a sitting and standing load of 
passengers. 

The conducting syetem upon which Mr. 
Leo Daft carried on his now classical ex- 
periments consisted of a five-eighths-inch 
round copper rod, shod on top with a strip 
of Tobin bronze and resting on insulators 
composed of a cast-iron shell resting on 
blocks of fibre. Current was collected 


once during the months of operation was 
a steam train delayed an instant by the 
presence of the electric train on the tracks. 

The construction of the locomotive was 
somewhat curious. Its four driving 
wheels were coupled together by side rods, 
the motor driving one pair by means of a 
single reduction gearing. The motor was 
hung directly over one of the driving 
axles. It was of a two-pole type, having 
a Gramme armature. Its capacity was 
about 150 horse-power. Control was ef- 
fected by commuting the field windings 
of the motor and also by the use of a 
resistance in series with it. 

It is curious to note that this extra- 
ordinary piece of pioneer work failed of 
commercial success probably solely on ac- 
count of its being so far in advance of its 
time. Its operation was very nearly per- 
fect, and speeds of forty miles an hour 
were attained with the train shown in 
the illustration, 
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RECONSTRUCTING OR MODERNIZING 
CENTRAL STATIONS.* 


BY O. M. RAU. 


The extraordinary rapid evolution made 
in electrical equipment has made it im- 
possible to keep our stations abreast of 
the times, and the discouragement of the 
enterprising manager who attempts to 
keep his equipment “up to date,” only to 
find that before his improvements are in 
practical operation his plant is as much 
a back number as before, has been the 
rule rather than the exception, not only 
in the smaller installations, but also in 
the most important electrical construction 
recently completed. 

With this condition there 1s some ex- 
cuse for the obsolete apparatus in opera- 
tion in the majority of smaller central 
stations throughout the country, the in- 
efficiency of which makes the problem of 
the advisability of reconstruction one of 
simple mathematics. 

The highest development has by no 
means yet been obtained in perfecting 
electrical generating apparatus and .meth- 
ods of distribution, but there are a num- 
ber of definite conditions which can be 
acknowledged as sufficiently developed to 
leave little doubt of their permanency, 
and that future development will be in 
minor details which would not depreciate 
the apparatus in anything.like the pro- 
portion the improvements of the past five 
years have. For this reason any of the old 
plants which have been holding on to their 
old equipment with the hope of making 


‘no mistake in changing to the best, should 


not hesitate to act, as the depreciation on 
old equipment is rapidly increasing, and 
the time is not far distant when an old 
type open arc or alternating-current 
generator will be unsalable, and its value 
will not be more than so much scrap 
metal, no matter how good its condition 
may be. No better example of this rapid 
depreciation can be cited than the open 
multiple arc lamp, which is to-day en- 
tirely superseded by the enclosed arc 
lamp. 

The steam equipment of these stations, 
as a rule, receive their share of attention, 
and modern devices to increase the ef- 
ficiency are noticeable in any of the 
smaller plants, but when it comes to the 
electrical apparatus the condition is quite 
different. We often find a number of 
small old type alternators, and assortment 
of twenty-five-light and perhaps a fifty- 
light series are generators, and occasion- 
ally a 500-volt power generator, all driven 


*A paper read before the Northwestern Electrical 
Association, January 15, 1902. 
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by a mass of belting, shafting, clutch pul- 
leys, ete. 

A proposition of this kind naturally 
causes some hard thinking before a con- 
clusion as to what to keep and what to 
throw out can be arrived at. The plant 
must furnish power, incandescent and arc 
light for commercial purposes, and light 
the city streets, the latter preferably done 
by a separate circuit from that supplying 
commercial lighting. 

A short time ago a large arc machine 
of 100 or 125 lights capacity, to displace 
a number of smaller ones, would have been 
recommended for the city service, while for 
the commercial service, no two suggestions 
would have been the same, except to get 
large units and do away with shafting, all 
of which would, no doubt, have increased 
the efficiency of the plant sufficient to 
warrant the improvements, but they would 
not have simplified or economized the 
operation of the plant to any great ex- 
tent. 

The recent development of the alternat- 
ing current has demonstrated that for the 
average central station (and I might go 
farther and include isolated plants) the 
flexibility of alternating currents leaves 
little to be desired, and for covering the 
unlimited demand that may come within 
the scope of a modern central station it 
is perfectly suited. 

The efficiency of all apparatus in con- 
nection with alternating currents has 
reached a stage of perfection where no 
other class of service can equal it, and its 
application for commercial purposes is 
universal, with the exception of direct 
charging of .storage batteries, which, at 
present, is not a defect to be seriously 
considered. 

To-day the solution of our reconstruc- 
tion problem is a simple one, and has none 
of the questionable points to cause delay 
in obtaining its proper solution that con- 
fronted the manager formerly. 

A single generator, covering all classes 
of service desired, takes the place of our 
former assortment, and either direct-con- 
nected or direct-belted solves the shafting 
problem. If this generator is obtained 
large enough so that the engine is the 
weaker part of the unit, in case of a heavy 
overload or short-circuit, this excess of 
capacity is a valuable safeguard against 
its destruction. 

Reconstructing a plant on these lines 
means abandoning all generators and in- 
stalling one or two (preferably two) di- 
rect-belted (in the latter case from sep- 
arate engines) three-phase alternating- 
current generators of the four-wire type 
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having 2,000 volts potential to the fourth 
or neutral wire. 

This generator can be used for various 
classes of service from the separate phases, 
taking, for instance, the commercial in- 
candescent and arc lights in the business 
district from phase No. 1 to neutral, in- 
stalling at a convenient location close to 
the centre of load a large transformer or 
bank of transformers, preferably placed 
in a manhole underground instead of at- 
tempting to hang the enormous weight of 
the larger transformers on poles where 
they are a continual source of anxiety and 
danger, as well as unsightly. 

These transformers are to be connected 
to a secondary three-wire distribution 
system, and if the plant was previously 
operated on the direct-current three-wire 
system, no better network could be de- 
sired to which to connect the transformer. 
The primary side of transformer would re- 
ceive the current at approximately 2,000 
volts through a feeder from phase No. 1 
as before stated. | 

The outlying commercial business 
would be taken care of by phase No. 2, 
similarly to the present method of single- 
phase distribution, by placing separate 
smaller transformers at such points as will 
serve the largest number of customers, OF, 
when distance becomes too great, a trans- 
former for a customer. But in all cases 
the three-wire secondary should be strictly 
adhered to, so’ that as the city expands 
and the business district grows, each sec- 
ondary network may become part of the 
main secondary distribution system. All 
service should be three-wire wherever 
practical, and care should be taken to keep 
those that are two-wire alternately on each 
side of the system. This will maintain 
as near as practical a balanced load on 
the transformer. 

From phase No. 3 the city are circuits 
through constant-current transformers can 
be served, and with the alternating-cur- 
rent series enclosed arc lamp the highest 
economy, as well as the most satisfactory, 
street lighting can be obtained. These 
transformers can be located in the main 
power-house, or at transformer stations, 
centrally located in the lighting districts. 
In the latter case any shed, store or base- 
ment space could be utilized, as they re- 
quire very little room. Or if desirable 
they could be placed in underground 
manholes similar to the transformers for 
the commercial circuits, although especial 
attention must be paid to thorough ven- 
tilation and drainage, so as to prevent 
trouble from the high voltage of the cir- 
cuits. 
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The trimmer of the route centering at 
these transformer stations should be held 
responsible for this station and be re- 
quired to start the lights by closing the 
circuit on these transformers at the proper 
time. This will ensure reliable service 
and avoid any difficulties that are en- 
countered if started from the main plant, 
from where they can readily be shut down 
by opening the primary circuit. 

The expense of trimming and main- 
tenance of the enclosed over the open- 
arc system is very much reduced, while 
the usual deduction for lights out with its 
disagreeable controversy with the city of- 
ficials is practically eliminated. 

For the power circuits a separate three- 
phase feeder would be required from 
which power for motors would be taken, 
using a group of three transformers with 
a Y connection on the primary side and 
a delta connection on secondary side re- 
ducing the approximately 4,000-volt 
primary to 220-volt secondary. These 
transformers should be located so that 
the three-phase secondary circuit would 
reach a number of power customers, as the 
installation of transformers for single 
customers becomes very expensive. By 
the use of three-phase motors all trouble 
from excessive starting currents is over- 
come, and motors of any capacity within 
the range of the generating station can 
be successfully operated without any ma- 
terial effect on the incandescent circuits. 

The most important feature of this 
method of distribution is the absolute 
control of each system, and the perfect 
regulation which can be obtained irre- 
spective of the unbalanced condition of 
the load. 

The series arc system being automat- 
ically taken care of by the constant-current 
transformer, the three-wire power circuit 
is not materially affected by variable loads, 
while on the commercial lighting circuits, 
regulating transformers giving a range 
of ten per cent above or below the gener- 
ator potential can be placed in each 
feeder, and by means of a hand-wheel 
constant potential can be maintained 
under all conditions of load. 

In some instances a source of revenue 
18 available at a considerable distance from 
the station. Perhaps a neighboring town, 
too small for an independent plant, a. 
manufacturing plant, or some institution 
too far distant to be reached economically 
by the ordinary 1,000-volt system. In 
this case a feeder of two wires from one 
of the phases is used, giving a potential 
of approximately 4,000 volts, at which 
pressure the feed wire becomes a small 
factor and a considerable distance can be 
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economically reached. By using two stand- 
ard 2,000-volt transformers with primaries 
in series and secondaries connected for 
standard voltage using the three-wire 
secondary distribution system such busi- 
ness can be successfully taken care of. 

In advocating the three-wire secondary 
distribution system many points of ad- 
vantage are obtained, the most important 
being the availability of 220-volt current 
at all services. Not only is the tendency 
to increase the voltagé of incandescent 
lamps little by little, but the time is not 
far distant when a 220-volt lamp will be 
as efficient as those of lower voltage, and 
with the supersedence of the multiple en- 
closed arc lamp by the Nernst lamp, the 
advisability of providing 220-volt second- 
ary service can not be questioned. 

In preparing these few remarks my 
object was to point out a plan of recon- 
structing the many smaller central sta- 
tions which are operating with old in- 
efficient apparatus, the value of which is 
so rapidly depreciating that most of it can 
only be appraised at scrap value, the own- 
ers of which have been delayed in taking 
action due to the rapid change made in 
electrical apparatus, and I hope my sug- 
gestion may help to decide this perplexing 


question. 


Using Up Rubber Scrap. 


The utilization of rubber scrap is of 
very great importance, for anything that 
can be added to new rubber to decrease its 
cost and increase supplies must be wel- 
come, providing that the compound is 
serviceable. The scraps are sorted accord- 
ing to their composition, and then cleaned 
by boiling, which removes dirt, absorbed 


= and adhering acids, and free sulphur; but 


attempts to desulphurize vulcanized rubber 
have not been successful yet. The waste 
is ground between rollers and reduced to 
powder in emery grinders with automatic 
feeding, and in many cases the resultant 
material can be added at once to the new 
rubber mixture; but, generally, it is 
treated chemically by being boiled in a 
caustic soda solution or sulphuric or 
hydrochloric acid, and then steaming for 
about twenty-four hours at a pressure of 
four atmospheres. In another method, 
the ground scraps are steamed with soda 
lye under pressure, thoroughly washed 
twice to remove the lye, and then dried in 
vacuum. Then they are mixed between 
cold rollers with from five to ten per cent 
of benzol or mineral oil and steamed for 
several hours, at the same pressure as 
above. After either of these processes, the 
product is rolled into plates and then 
added to the rubber dough. 
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Lightning-Rod Agents Again! 
To TuE EDITOR ov THE ELECTRICAL Review: 

As I am a victim of lightning-rod men 
(or at least I think so) is why I write you. 
I wrote the National Tribune, Washing- 
ton, D. C., for some good authority on 
electricity, and they referred me to the 
ELECTRICAL Review, stating that you 
would give me all the information on the 
subject needed. There are men going 
through this country putting lightning- 
rods on houses, the material being five- 
eighths of an inch copper tubing, put on 
top the house in circular form, four points, 
each five feet high, and one ground rod; 
the tubing is fastened in metal supports 
nailed to the roof without any glass in- 
sulators. I have it on my house, and pro- 
tested against having it put on without in- 
sulators, but they laughed at me and 
called me an old fogy, stating that 
science had now demonstrated that in- 
sulators were not necessary. I feel a little 
shaky on this point, and feel that it is 
dangerous instead of a preventative 
against lightning. I will not feel satisfied 
until I have it scientifically settled. I 
will esteem it as a great favor if you can 
settle this matter, whether a rod put up in 
that manner is safe or not, as I do not 
regard the say-so of a lightning-rod man 
as very good authority. Please answer 
at your earliest convenience. S. W. S. 

Lorraine, Tenn., January 4, 1902. 

[ We believe that you are reasonably safe 


with your lightning-rod apparatus in the 
winter-time. Before the summer comes 


on we should urgently recommend you . 


to take it off the house and move it some 
distance away. The present state of 
science is such that no man can tell 
whether a lightning-rod does more good 
than harm or more harm than good. It 
is likely that if the copper tube you speak 
of is big enough and sufficiently well 
grounded, and the lightning flash is 
aimed directly at your house, that some 
part of it, or possibly all of it, may go 
to ground over the lightning-rod. This 
is all that can be said. If your house has 
a tin roof it is reasonably safe anyhow. 
If it has a steel frame construction, or is 
full of water pipes, it is still safer. If it 
is a frame house with a shingle roof you 
can secure entire safety for it by building 
a copper house outside of it. This, we 
believe, is the only absolutely efficient 
hghtning protection. 

The whole matter of lightning-rods was 
conceived in ignorance and has been ex- 
ploited in folly. It is not now believed 
that the ordinary lightning-rod does any 
good, or, on the contrary, that it does any 
particular harm. Insulators will not help 
it nor will they harm it. If we were liv- 
ing in your house we would rather not 
have the lightning-rod.—Eps. ] 
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Electrical 
Patents 


Mr. Charles G. Curtis, of New York 
city, has recently devised an improved 
commutator brush which claims decided 
advantages over the present type. It is 
well known that these devices, while they 
give good results on low-speed commuta- 
tors, are very unsatisfactory when applied 
to commutators having comparatively high 
peripheral speeds, and that sparking soon 
sets up while the commutator becomes so 
rough that it requires frequent sand- 
papering and re-turning. Mr. Curtis, after 
closely investigating the matter, discov- 
ered that this arcing and rapid roughen- 
ing were mainly due to the imperfection 
of contact between the face of the carbon 
brush and the copper, resulting either 
from the change of angle or tilting of 
the brush, or from the failure of the same 
to follow the irregularities of commutator 
surface because of, its inertia. After 
numerous experiments he finally overcame 
these difficulties in a very simple manner, 
and has provided a brush that gives high- 
ly satisfactory results at high speeds. 
This brush is based upon the principle 
that by making it sufficiently short com- 
pared with its width, tilting will be pre 
vented, and the brush necessarily seats 
itself truly against the surface of the com- 
mutator. At the same time, its weight 
and inertia are so much reduced that with 
a given spring pressure the block of car- 
bon remains upon and in constant contact 
with said surface. In the accompanying 
illustration, taken from the Patent Office 
drawings, A illustrates the present type of 
carbon commutator brush, having the 
usual proportions. B is a similar very 
short brush or thin block carbon, and C 
illustrates the improved carbon brush. It 
is evident on studying the forces at work 
that in the case of a brush like A, whose 
length is several times as great as its 
width, it is quite possible for the brush in 
vibrating to change its angle or tilt, as 
shown in dotted lines, whereas in the case 
B, where the depth or iength of the brush 
is very small compared to its width, tilting 
becomes impossible, and the spring press- 
ure necessarily ensures the constant seating 
of the brush against the commutator face. 
In the improved biush C, it hes been 
found that by using a brush having a 
length approximately one and one-half 
times its width (the spring being a spiral 
one, as shown) there is no tendency to tilt, 
and the action is so perfect and the com- 
mutator surface becomes so smooth and 
polished by the action of the brush that a 
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brush of this character will last longer 
than a long brush of the old type. It will 
be understood that the width of the brush 
perpendicular to the surface illustrated in 
the drawings (or parallel with the com- 
mutator bars) is greater than the width 
of the surface shown and may be as great 
or even greater than the length of the 
brush. There is preferably used a spiral 
spring D, with the end touching the brush 
free, so as to avoid all lateral friction on 
the brush and leave it free to assume the 
position which maintains its face in full 
contact with the commutator surface. By 
using a spiral spring of considerable 
diameter, provided with a shoe F, where it 
presses against the brush, tle spring will 
tend to preserve the angle between the 
brush and the commutator, even though 
the brush should tend to wear a little 
faster on one side than on the other. The 
spiral spring bears against the back-yoke 
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G, forming part of the brush-holder, 
which brush-holder also includes a suita- 
ble channel or recess for loosely guiding 
the carbon block and including a bearing- 
bar H, against which the block is pressed 
by the movement of the commutator and 
which restrains it from following that 
movement, but permits a free rocking 
movement of the block, so that it can fol- 
low the irregularities of the commutator. 
The carbon block is copper-plated, as 
usual, and a flexible conductor E, soldered 
to the metallic coating of the block, is 
carried back to a stationary part of the 
brush-holder, as to the back-yoke G. 

Mr. Peter Cooper-Hewitt, of New York 
city, has just patented a new method of 
electric lighting. The invention relates 
to that class of electric-lighting devices 
in which electric energy is transformed 
into light by its action upon gases or 
vapors enclosed in a suitable chamber 
with a suitable light-emitting electrode. 
In the operation of lamps of the character 
referred to it has been found that suitable 
gases, having the proper density, may be 
so affected by electric currents of moder- 
ate electro-motive force as to yield light 
and cause the negative electrode to be 
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heated to a high degree of incandes- 
cence. A large portion of the resistance 
which a lamp of this character offers 
to the passage of currents is at the joint 
of the gas with the cathode where the 
current enters the cathode, the gas also 
presenting considerable resistance. By 
suitably adjusting these resistances the re- 
sistance at the cathode may be made such 
that the cathode will itself become heated 
to a high degree of incandescence, being 
itself near the centre of the source of heat 
and emitting intense light. The relative 
amount of light developed in the vapor- 
path is small on account of the relatively 
short path of the current through the 
vapor, and a certain portion of this vapor- 
path is occupied by the dark space which 
surrounds the negative electrode. In 
operating lamps with currents of consider- 
able quantity the electric current tends 
to pass around to the back of the cathode 
and unless prevented is liable to fuse the 
leading-in conductors and disintegrate 
the glass through which they pass. To 
prevent this there is provided a protecting 
covering for such portions of the electrode, 
leaving exposed only those portions at 
which it is desired that the current shall 
enter. 

In the accompanying illustrations Fig. 
1 illustrates one form of lamp, and Figs. 
2 and 3 a modification: 1 represents the 
main body of the lamp, 2 represents an 
electrode, in this instance the anode, lo- 
cated in the lower part of the lamp, and 
the cathode is represented at 5. The elec- 
trodes may be made of suitable material— 
such, for instance, as iron or other con- 
ducting material; but the cathode may 
be made of some light emissive material, 
such as rare earths or mixtures thereof, 
surrounding the conductor leading the 
current to it. The nature of the material 
of the cathode makes but little difference 
with respect to its conductivity, as even 
when it is of a material which is a non- 
conductor when cold there is sufficient 
electric leakage into the lamp from the 
conductor leading into it (unless great 
care be taken to prevent it) to start the 
current which, when started, will heat the 
material by reason of its position at the 
negative electrode. The electrode? is shown 
as being seated within a glass column 
10, which surrounds the leading-in wire 
7; but the position of the positive elec- 
trode for this style of lamp may be varied. 
The electrode 5 is shown as being seated 
within a tube 14 of porcelain or other 
suitable material, which is a non-con- 
ductor and retains this quality when hot 
and is inert to electrical and chemical 
actions at the temperature to which it 1s 
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subjected in the operation of the lamp. 
The cylinder 14 is shown as being car- 
ried by the stem or column 12 of glass 
through which the leading-in wire 8 
passes. The joints between the electrode 
and the porcelain and between the porce- 
lain and the glass are sufficiently tight 
to prevent the electric current from pass- 
ing through them and reaching the metal 
parts within, thus forming an electrically- 
tight insulation over the conductor lead- 
ing through the walls of the vessel to the 
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5, and the surrounding gas being, in a 
measure at least, a non-conductor of heat 
the temperature of the cathode 5 is 
maintained sufficiently high to be light- 
emissive. It has been found, for instance, 
that with attenuated nitrogen contained 
within the chamber and with iron elec- 
trodes separated a distance of about one 
and a half inches, the lamp may be started 
with a direct current having a pressure 
of 750 volts or less, and the resistance 
which the gas offers to the passage of the 


Fics. 1, 2 AND 3.—VAPOR LAMPS. 


electrode. With electrodes of the character 
described the lamps can be operated so 
that the current will pass to and from 
the electrodes and be prevented from pass- 
ing around to the portions near the lead- 
ing-in conductors. The lamp illustrated 
in Fig. 1 is so constructed and its elements 
are so arranged that in the normal opera- 
tion of the lamp the cathode will be heated 
to a very high temperature, becoming it- 
self a light-emitting body. In this in- 
stance the electrode 5 is located at the 
centre of a globe 15, the anode 2 being 
carried in an extension 16. Gas of the 
proper density is placed within the globe. 
When the current traverses the lamp con- 
siderable heat is generated at the cathode 


current and the resistance which is offered 
between the gas and the cathode will 
render the lamp self-governing and pass 
a definite amount of electrical energy and 
convert it into light and heat, the heat 
being sufficient to maintain the cathode 
in a state of incandescence. It has been 
found that the resistance of a vapor varies 
inversely with the current, but in the oper- 
ation of the lamp in the case of an in- 
crease of current the consequent reduction 
of resistance in the vapor-path is compen- 
sated for by an increased resistance at the 
cathode, and vice versa. This particular 
form of resistance is a phenomenon that 
takes place under proper adjustment 
when there is no chemical or physical 
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action at the negative electrode. The 
feature of self-regulation is important, 
whether the lamp be constructed to yield 
light merely through the instrumentality 
of the gas or by reason of the incandes- 
cence of the negative electrode, or both. 
In this lamp the resistances at different 
points may be different at the time of 
starting from what they are when the 
lamp is running, but by properly adjust- 
ing the gas density the lamp may be made 
to start on the same current that it is 
designed to operate on. In Figs. 2 and 
3 there is shown the enclosing case in the 
form of a globe, the cathode being sur- 
rounded by an anode 2, made in the form 
of a ring. The operation of this lamp is 
essentially the same as already described 
with reference to Fig. 1. To bring about 
a condition where there is no physical or 
chemical change of state, it usually be- 
comes necessary to electrically treat the 
lamp while on the pump, so as to produce 
such reactions as would be incidental to 
the presence of minute quantities of im- 
purities or dirt inside the lamp, due to 
imperfect commercial manufacture. Hav- 
ing continued this until no further re- 
actions are apparent, the true vapor may 
be introduced into the lamp, and its 
density varied until the desired result be- 
comes apparent. 


—— a 
“ Syntograph.” 
To THE EDITOR op THE ELR TRICAL REVIEW: 

I notice that your valued paper has been 
for some time groping around in the vain 
endeavor to find one brief word to cover 
wireless telegraphy. I venture to suggest 
that since wireless telegraphy may proper- 
ly be called syntonic telegraphy, the word 
“syntograph” may be employed. While 
this is a coined word it has the advantage 
of being properly derived, as all its ele- 
ments come from the Greek. The word 
is made up, as you can readily see, from 
ovy, meaning with, rwvos, meaning tone, 
and ypapev, meaning to write. 

From syntograph will follow naturally 
such words as syntogram and syntography. 
It seems to me that this word would cover 
the idea without being too long or difficult 
of definition. J. FRANKLIN STEVENS. 

Philadelphia, January 15, 1902. 


M. Jaubert compresses powdered car- 
bide of calcium into tabloids by a pressure 
of 300 kgs. per square cm. A smooth 
cake of carbide is obtained without the 
use of any agglomerating material, and it 
is hoped that the process will enable manu- 
facturers to utilize the at present worth- 
less residues of carbide. (French patent 
308,391.) a 
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Thoughts on the Trolley. 
To THE EDITOR oF THE ELECTRICAL Review: 
Scarcely more than fifteen years ago the 


cities of this country were getting along 
as best they could with the primitive horse 
cars, a few cable lines, with a straggling 
stage crawling hither and thither athwart 
the vision. Business men who lived some 
distance away had to use up a large amount 
of time going and coming, morning and 
evening. Naturally they felt compelled 


to rise very early to get to their offices in 


due season. The horse cars were few and 
far between, cable cars ran only on a few 
thoroughfares, and stages or busses were 
out of sight when wanted. 

The electric railway and trolley car 
came on the scene, and in these few years 
they have revolutionized business and 
transformed our whole domestic economy. 
The people of all classes soon recognized 
the advantage of rapid transit, and the 


success of one street railway inevitably 


led to the adoption of the new system by 
rival companies. All made money, be- 
cause they gave the public a new benefit— 
rapid transportation. The public saw the 
gain and was pleased. City after city 
came into line, new franchises were asked 
and granted, and trolley cars began to 
rush through streets and districts never 
before rumbled by a car-wheel. Steel 
tentacles reached away out into the sub- 
urban areas. And to-day every city in the 
land, and nearly every small town is grid- 
ded and girdled by the wonder-working 
trolley car. 

And truly wonder-working it is. It has 
done more individual good and imparted 
more personal satisfaction to the denizens 
of the world than any other improvement 
yet wrought. It reaches and blesses the 
poor and therich alike. All use it, 
none can do without it. It saves time 
for the workingman, the storekeeper, 
clerk, lawyer, judge, broker and banker. 
All can sleep a little longer in the morn- 
ing, all can work later in the evening. 
To our wives, daughters and sisters it has 
been a boon, as they well know. 

Yet we grow captious as we receive more 
and more from the great storehouse of 
science. A man would, a few years ago, 


_ stand at his corner meditating or scanning 


his paper, patiently waiting to hear the 
jingle of the horse car, and when it 
came would step on quietly and at 
least start for his destination. To-day, 
the same man at the same corner fumes 
and swears because the car is a few blocks 
away, and when, in a few seconds, he 
boards it, he can’t sit down without a few 
peppery remarks to the poor conductor 
about “rotten management,” etc. He for- 
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gete those wintry mornings a few years 
ago, the raw wind, snow, slush, cold feet, 
damp, straw-tiled and fireless horse cars 
on slow time and uncertain schedules, for 
whose cheerless comfort he was only too 
glad to pay his nickel. The same rail- 
way companies sold off their worn-out cars, 
their horses, good and bad, tore up their 
old-fashioned tracks and spent millions of 
dollars in replacing them with the splen- 
did equipments we see everywhere; rapid 
transit and frequent service became the 
rule. Yet the forgetful public howls at the 
monopolistic railway owners, and demands 
still more. 

It ig human nature to forget hardship 
and misery, but it is inhuman to cry down 
the men whose capital has been boldly 
launched into these vast enterprises which 
the public to-day could not dispense with. 
Those bold pioneers of years ago, as well 
as the great corporations which now op- 
erate the street railways, have been and 
are entitled to their profits. Let them 
have it, and welcome. Let us try to see 
that in return we are getting nowadays 
for our nickel many times more than was 
obtainable but a few years ago. Let us 
ignore the demagogues who keep shouting 
against the march of improvement, and 
remember that is their business. They 
have to shout at something, or go into 
obscurity—which would not pay. 

We pay the nickels and most of us are 
satisfied, in the reflection that we are get- 
ting a lot for our money. E. M. D. 

Harrisburg, Pa., January 2, 1902. 


> 
Electrolytic Alkali Developments. 


This industry is showing considerable 
activity. In the original Acker process it 
will be remembered that a jet of steam 
was made to keep up a rapid circulation 
of the molten lead, while at the same time 
oxidizing the contained sodium into 
caustic. It was found, however, that the 
quantities required for the two purposes 
were not alike; an amount of steam suf- 
ficient for the mechanical effect was too 
much for the chemical and produced a 
diluted lye. A new American patent of 
December 3 circulates the lead by a bladed 
propeller, and adjusts the steam solely to 
the chemical action. 

Among the many modifications of the 
Castner-Kellner process is Professor La 
Cour’s Danish method of treating the 
amalgam. He says that in order to ob- 
tain the most favorable result in the elec- 
trolysis of alkaline chlorides with a mer- 
cury cathode it has been proved absolutely 
necessary for the absorption of the alkaline 
metal and its subsequent leaching to take 
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place under unvarying conditions. In his 
apparatus an iron trough is divided into 
cells by partitions, stopping just so far 
short of the bottom as to allow a thin 
stream of mercury to be drawn through 
the whole series, at the same time sealing 
off one cell from another. The odd cella 
contain anodes, and are filled with the 
alkaline chloride solution, the even cells 
contain a dilute lye, both liquids being 
kept at a constant level. In the even or 
leaching cells, just above the mercury is 
stretched a diaphragm of wire gauze. The 
amalgam formed in the cells containing 
the anodes flows under the partition and 
is decomposed by the lye. The latter is 
said to become concentrated very quietly 
and uniformly, while the amalgam is so 
regularly washed that “quite pure mer- 
cury” passes on into the next anode cell. 
The outlets below the gauze lead to a 
“mercury lock,” and as soon as the density 
of the dissolved alkali becomes greater 
than the weight of mercury the former 
begins to flow out, being replaced by 
weaker solution from above the gauze. 
The bottom of the trough must be kept 
perfectly horizontal,and,in fact, the whole 
apparatus, though ingenious, would re- 
quire very delicate adjustment, and ap- 
pears, like many hopeful automatic ar- 
rangements, to be very liable to get out of 
order. The English patent, No. 1783, was 
accepted November 30, 1901.—Electrical 
Times. 
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A Slot [Machine Episode. 


With fear and excitement she sped her way 
To telephone the alarm without delay; 
The fire it raged, while the maiden brave 
Released the hook and the signal gave. 


“Give me the fire department, quick!” she 
cried, 

And equally quick 2 sweet voice replied, 

“Put a dime in the slot’—that’s all she 
said, 

And the fire burned on and the maiden fled. 


Now all this happened in a curious way, 

For the maiden knew she had money to pay, 

But dresses are different from trousers, you 
know, 

And searching for pockets is deucedly slow. 


Buffalo, N. Y. H. W. P. 


| PARENN 

A device for protecting bearings from 
heating has been patented in America. AD 
ordinary oil-cup is placed on the bearing 
to be protected, and has communication 
therewith through the usual opening. 
This opening is, however, closed at its 
lower end by means of a fusible plug that 
will be melted at a low temperature. 
Should the shaft or bearing become heated 
to a sufficient degree, owing to the neglect 
of the attendant from any other cause, 
the plug will be fused or liquefied by the 
heat, thereby releasing the oul. 
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Fie. 2.—Parts oF PROTECTED TYPE Dynamos AND MOTORS. 


Robbins & Myers Company, of Springfield, 
Ohio. As the name indicates, the machine 
has the advantages secured by complete en- 
closure, although enough ventilation is 
allowed to secure cool running. The yoke 


ring or head, and these plates are se- 
cured in position by cap-screws, a con- 
struction which permits easy access to the 
field coils or armature when necessary. 
The general type of construction employed 


between one-sixteenth and one-eighth 
horse-power is shown in Fig. 3. These 
small machines are used chiefly for oper- 
ating sewing machines, small lathes, auto- 
matic pianos, ete. E 
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THE COMMERCIAL IMPORTANCE OF 
ALUMINUM_—I.* 


BY PROFESSOR ERNEST WILSON. 


So far as I have ascertained, no paper 
dealing with the progress in manufacture 
and general properties of aluminum has 
been read before the British Association 
during the last ten years. During this 
period enormous progress has been made 
in the production of aluminum, as can be 
gathered from the fact that in 1900 no 
less than 5,000 tons were produced by 
plant having a combined output of about 
25,000 horse-power, representing a capital 
of over £2,000,000 sterling. 

Progress in Manufacture—As far as is 
known, aluminum exists nowhere uncom- 
bined in the metallic state, and its pro- 
duction is essentially a chemical opera- 
tion. The introduction of the electrolytic 
process for the production of aluminum 
marks an epoch in the history of this sub- 
ject, as at thé present time (1901) all 
aluminum may be said to be produced by 
this method. The process was patented 
in 1886-1887 by Hall in America, and 
Héroult in England and France. In 1888 
Hall was at work with it on a commercial 
scale at Pittsburgh; in 1891 the plant was 
removed to New Kensington, and was 
gradually enlarged to 1,500 horse-power, 
and in 1894 works of 5,000 horse-power 
were erected at Niagara Falls. In 1890 
the Hall process operated by steam power 
was installed at Patricroft, Lancashire, 
but the French and Swiss works operated 
by water power in 1894 ruined the enter- 
prise. About 1897 the machinery at St. 
Michel passed into the hands of Messrs. 
Pechiney, and was soon increased to 3,000 
horse-power, and here aluminum is still 
being manufactured by the Hall process. 
At Neuhausen about 4,000 horse-power 
is obtained from the Rhine, at Rhein- 
felden about 2,000 horse-power, while 
about 3,000 horse-power is used by 
the Société Electro-Metallurgique Fran- 
çaise, of La Praz, near Modane. In 
1895 the British Aluminium Company was 
founded to mine bauxite and manufacture 
alumina in Ireland, to reduce the alumi- 
num at Foyers, and to refine and work up 
the metal at Milton, in Staffordshire. By 
the end of 1899 plant of 7,000 horse-power 
had been installed at Foyers; some of it, 
however, being employed for the produc- 
tion of calcium carbide. In order to meet 
the demands of the Pittsburgh Reduction 
Company, and as an indication of what 
is expected of aluminum, it may be men- 
tioned that the Niagara Falls Company 


* A paper recently read before the British Association 
for the Advancement of Science. 
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is installing two new turbines. Space 
does not permit of further description ; 
but the above remarks are sufficient to 
show how rapidly the electrolytic process 
has been developed. 

The Electrolytic Cell—A short descrip- 
tion of the Héroult cell which is used at 
Foyers may be here given. It consists of 
a square iron or steel box lined with car- 
bon, at the bottom of which is a cast-iron 
plate connected with the negative pole of 
the dynamo. The positive pole of the 
dynamo is connected to a bundle of carbon 
rods suspended from overhead and capable 
of vertical adjustment. The cell is filled 
with cryolite, which becomes molten by 
the passage of the electric current, and 
then the powdered alumina is fed in con- 
tinuously as long as the operation pro- 
ceeds. The potential difference between 
the terminals of each cell is from three 
to five volts, and the current overcomes 
the chemical affinity of the aluminum 
oxide, besides heating the electrolyte. The 
operation is essentially a dissociation of 
alumina into aluminum, which collects at 
the cathode or negative plate, while the 
oxygen, which is evolved at the anode or 
positive pole, combines to form carbon 
monoxide and dioxide. The current den- 
sity is about 700 amperes per square 
foot of cathode, and the working tempera- 
ture varies from 750 degrees to 850 de- 
grees centigrade. The actual yield is one 
pound of aluminum per one electrical 
horse-power-hour. ` 

Alloys—Aluminum can combine to pro- 
duce an enormous number of alloys, some 
of which, containing one or two per cent 
of other metals, combine the lightness of 
aluminum with greater hardness and 
strength. Other alloys containing from 
90 to 99 per cent of other metals exhibit 
properties of those metals much improved 
for certain purposes. Much as has been 
already done, much more remains, and 
the alloy-producing property of aluminum 
opens up a vast field for research. It must 
be remembered that electrolytic aluminum 
has only been known during the last few 
years, and now that its purity can be con- 
trolled on a large scale, consistent results 
may be obtained. The purest aluminum 
obtained commercially contains traces of 
iron and silicon, giving about 99.6 per 
eent of aluminum in the finished product. 
All aluminum may be said therefore to be 
used in the alloyed state. The subject 
naturally divides itself into two branches: 
(1) Light aluminum alloys; (2) heavy 
aluminum alloys, 

Light Alloys—The color of commercial- 
ly pure aluminum depends upon the tem- 
perature at which the metal has been 
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treated. Cast in chill moulds and cooled 
quickly, or cast in green sand at a low tem- 
perature, the metal has a bright white 
color nearly like that of silver. When 
cast too hot in dry sand the color is gray 
like lead or bluish like zinc. The fracture 
grain differs considerably, according to the 
method of casting, cooling or working. 
When drawn, rolled or forged, the metal 
shows a silky grain. The specific gravity 
of commercially pure aluminum varies at 
atmospheric temperature from 2.56 when 
cast in sand, to 2.71 when hammered or 


drawn. Compared with other metals, its 

specific gravity is as follows: 
Aluminum ariarian rudais 1 
TRO EE EEE E A E 2.7 
PAD) E E EEEE E E E 2.76 
CASI TOs idee ieee eS a 2.91 
Nickel o.c056'e doe aale ed Hea ae 3.37 
COD PCr 22 ound bans meee 3.37 
DIVER jnt.c une sVakeeteds ... 3.98 
Lead eraen ire Eia ewes 4.30 
Gold errs ee nd oes guer a ee 7.31 
Platinuih: % 64455.0444405428%6 8.15 


The extraordinary lightness of alumi- 


num is one of its most striking char- 
acteristics. Since the weight of a given 
volume of a metal may govern its financial 
value, copper being 3.37 times as heavy as 
aluminum, it follows that whenever alumi- 
num costs less than 3.37 times copper, it 
is cheaper volume for volume. The prices 
of metals fluctuate very much, but taking 
copper at £70 and aluminum at £130 per 
ton, we see that aluminum is considerably 
cheaper than copper. It remains to be 
seen in what manner the volumes of dif- 
ferent metals have to be related for specific 
purposes. 

Conductor of Electricity—The use of 
aluminum as a conductor of electricity 1s 
engaging the attention of engineers very 
much at the present time, and already 
large quantities of it have been installed. 
A number of different alloys of aluminum 
have been tested at King’s College, Lon- 
don, for the British Aluminium Company, 
and it is the intention of the author to 
publish these in full later, but a general 
reference may be made. Aluminum (con- 
taining 0.31 per cent Fe and 0.14 per cent 
Si) has a specific resistance of 

ee x 10 legal ohms at 0° C. 

2.762 x 10% << « 18°C. 
a temperature coefficient 0.00393 and 
linear coefficient of expansion 0.000023 be- 
tween 16 degrees and 100 degrees centi- 
grade. Weight for weight the conductivity 
of this aluminum is double that of copper, 
or, for equal conductivity, half the weight 


- of aluminum would be required; or for a 


given length of conductor carrying the 
same electric current with the same loss, 
that is, the same fall of potential, the rela- 
tive weights would be as one of copper to 
one-half of aluminum. This necessarily 
involves a great saving in transport, an 
there is the additional advantage that 
fewer and lighter poles are required for 
erecting overhead conductors. 
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January 25, 1902 


Electric Signals on Mail Boxes. 


The Post Office Department has author- 
ized the experimental establishment in 
Toledo, Ohio, of an electrical appliance 
to record collections from street and office 


mail boxes. The object of the proposed 
system is to prevent collectors of mails 
from skipping boxes. The device is so 
constructed that whenever a box is opened 
a record of the opening is signaled to 
the post office. Where there are a great 
many boxes, in cities of a population of 
100,000 and over, it is thought the sys- 
tem would prove valuable. It would also 
be a valuable addition in sparsely-settled 
communities, where boxes are a long dis- 
tance apart. Here, it is reported, col- 
lectors frequently skip boxes. This viola- 
tion of regulations could be entirely pre- 
vented if the electric appliance was at- 
tached to each box. 


——— a> 


New Cable between Ireland and the 
Azores. 

Consul Thackara reports from Havre, 
December 5, 1901, that the Commercial 
Cable Company, of New York, has laid a 
new submarine cable between Horta, Isl- 
and of Fayal, Azores, and Waterville, Ire- 
land. The shore connections at the latter 
place were suecessfully made on November 
30. This cable, says the consul, is an ex- 
tension of that laid by the same company 
in 1900, and increases to four the number 
of cables operated by the Commercial 
company between Canso and Waterville. 
As Havre is connected by a submarine 
cable with Waterville, the direct-telegraph 
service with New York will be benefited 
by the new cable. 

ee Pe 

To disintegrate wood fibre the material 
is crushed and disintegrated in lime water 
for some days. It is then piled to a height 
of two or three feet on a horizontal wire 
mat, which acts as one electrode, and 
placed in the electrolyzing tank, a similar 
mat forming the other electrode. An al- 


ternating current of about fifty amperes 


per ton of material is then passed through 
the bath at a voltage of about forty, says 
The Electrochemist and Metallurgzst. 
This current, which is sufficient to keep 
the temperature of the material over fifty 
degrees centigrade, is passed for about six 
hours. The inventor of the process, M. 
Berget, of Paris, claims that this alter- 
nating current very considerably increases 
the speed of fermentation in the aggluti- 
nants of wood fibre, thus preparing it for 
lixiviation and bleaching. It is probable 
that the germicidal action is due to the 
products of electrolysis rather than to the 
direct action of the current itself, which 
as a rule is sterilizing rather than germi- 


cidal. 


Mr. J. J. Nate. 


Mr. J. J. Nate, for some time past 
general superintendent of the Standard 
Telephone and Electric Company, of Mad- 
ison, Wis., has re- 
signed his position to 
accept a prominent 
place on the force of 
the Stromberg -Carlson 
Telephone Manufactur- 
ing Company, of Chi- 
cago. Mr. Nate felt 
convinced some time 
ago, by reason of the 
rapidly growing telephone interests of 


J. J. NATE. 


the country, and especially the Mid- 
dle West, that his proper sphere of 


action lay in Chicago. During the last 
six years Mr. Nate has been one of the 
moving spirits of the work of the Stand- 
ard company, and has gained his experi- 
ence through twenty-five years in service 
with both Bell and independent com- 
panies. His excellent work with the 
Standard company is well known and has 
made Mr. Nate widely acquainted with a 
large body of those interested in telephone 
affairs. In going to Chicago and con- 
necting himself with the Stromberg-Carl- 
son company Mr. Nate has selected one 
of the concerns which, by its present prom- 
inence and able management, has already 
shown an ability and intention to go to 
the front rank among similar organiza- 


tions. 
ea-—_—— 


Central-Energy Hotel Telephones. 
In response to numerous enquiries that 


were received regarding high-class instru- 
ments for hotels, residences and other 


CENTRAL ENERGY HOTEL TELEPHONE. 
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places where a small, well designed and 


compact telephone set is needed, the Kel- 
logg Switchboard and Supply Company, 
of Chicago, has recently brought out the 
instrument here illustrated for this type 
of work. The apparatus is standard and 
has the same type of hook-switch, of 
ringer, receiver and transmitter as the 
same company’s regular central-energy 
exchange telephones. The base of the in- 
strument contains a condenser of the com- 
pany’s own make. It is stated that the 
Kellogg company is considerably the 
largest manufacturer in the United 
States of condensers for telephone pur- 
poses. 

It will be noted that the set exhibits 
no binding-posts or any other parts so ex- 
posed as to render them liable to be put 
out of order. The clapper of the bell is 
covered with a small guard to prevent 
people from changing its adjustment os 
tampering with it in any way. The ap- 
paratus is, of course, of the long-distance 
type and may be used in connection with 
the regular central-energy exchanges, and 
for any long-distance conversations of 
which the regular. exchange apparatus 1s 
capable. The new line of apparatus is 
believed to meet a really considerable 
want. The beauty of its general design 
and appearance may readily be seen from 
the accompanying illustration. 

< 

«The Four-Track News.”’ 


The passenger department of the New 
York Central & Hudson River Railroad 
has begun the publication of a monthly 
magazine of travel and education, the first 
number appearing January, 1902. Its 
front cover is a very attractive page show- 
ing a scene on the Mohawk Valley on the 
line of the New York Central road. 

The magazine is printed on coated 
paper, is abundantly illustrated and con- 
tains a number of very interesting con- 
tributions from writers on transportation 
and scenic topics. California scenery of 
timely interest predominates. The mag- 
azine is published at the Grand Central 
Station, is issued monthly at five cents a 
copy or fifty cents per year, and we think 
will fill a field peculiarly its own and one 
that should soon comprise the entire pub- 
lic who travel. 


eae 
Mr. J. Pierpont Morgan has undertaken 
to find the necessary funds to complete the 
installation of electric light in St. Paul’s 
Cathedral, where the wiring has been fin- 
ished for some time, but, owing to lack of 
funds, the fittings have not been put up. 
The estimated cost is £9,000. 


bese 
ci Ni 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


his decision in the suit of the 

Illinois Manufacturers’ Associa- 
tion against the Chicago Telephone Com- 
pany granting a preliminary injunction 
restraining the telephone company from 
charging more than $125 a year for its 
service. In 1889 a city ordinance was 
passed which fixed the maximum charge 
for telephone service at $125 per annum. 
Several years ago when the company intro- 
duced metallic circuits and made other 
improvements it claimed the right, on ac- 
count of increased operating expenses, to 
increase the charge for service and the rate 
was fixed at $175. This eventually re- 
sulted in the suit which has just been de- 
cided. In his decision Judge Tuley holds 
that the contention of the telephone com- 
pany is wrong; that these improvements 
were the natural development of its busi- 
ness, just as the improvements in the 
street railways, the telegraph and the 
steam railroads have been. The suit 
has attracted much attention. There is 
some probability of suits being brought by 
patrons of the company to recover the 
amounts which they have paid above the 
legal charge. 


0 N January 7 Judge Tuley rendered 


The passage of a three-cent street rail- 
way fare ordinance by the city council of 
Cleveland last week has given some en- 
couragement to those Chicago people who 
have been advocating reduced rates in this 
city. The results of the Cleveland ordi- 
nance will be eagerly looked for. Some 
doubt is expressed as to whether Mayor 
Johnson can make good his claim that a 
bidder can be found to build a three-cent 
road. 


The Hanley-Casey Company, of Chi- 
cago, has been awarded the contract for 
constructing the sewers at the grounds of 
the Louisiana Purchase Exposition. These 
sewers are to empty their contents into 
two pump wells from which the sewerage 
will be raised by four large electric motor- 
driven pumps and discharged into the city 
sewers through a two-foot steel pipe 3,650 
feet in length. The power for these motors 
will be furnished by the exposition plant. 


The announcement of the results of ex- 
periments made by Professor Loeb, of Chi- 
cago, in his search for the causes of life 
and death has created much comment in 
all quarters of the scientific world. The 
story of Professor Loeb’s discovery is more 


interesting and in every way as unique a6 
the old story of Faust and Mephistopheles 
—more interesting because the aged Faust 
would not, under the operation of the 
Loeb theory, be obliged to sell his soul to 
Satan in order to regain the “lost roses 
of youth.” Professor Loeb’s idea seems 
to be that the human body is a sort 
of electric generator which manufactures 
electricity from the food which ts eaten. 
According as the negative and positive cur- 
rents are properly or improperly supplied 
life is sustained or cut short. So it ap- 
pears that each day this mysterious un- 
known, electricity, 1s shown to be more 
needful in the world’s development. 
There is a school of theorists who believe 
that those members of socicty, commonly 
called criminals, are in reality an irre- 
sponsible class suffering from mental dis- 
orders which blunt their faculties and 
make them unable to distinguish good 
from evil. If this be true, and Professor 
Loeb’s discoveries are carried to comple- 
tion, who can say that electricity may not 
yet, by correcting certain mental and 
physical ills which men are heir to, elim- 
inate crime and make Utopia not merely 
a poet’s dream but a practical reality ? 


Mayor Harrison shied his castor in the 
traction ring in Chicago last week, and in 
a message which had something of a 
tabasco flavor, demanded that no hasty 
action be taken in the matter of granting 
extension of franchises, but that the people 
be allowed to express themselves at the 
polls on this question. Chicago is having 
barrels of fun over this traction question. 
Everybody seems to think the present 
service a poor one, and everybody has a 
remedy. The traction issue has become a 
sort of public punching bag, the point 
being to see who can hit it the greatest 
number of licks in a given time. 


Mr. J. K. Norstrom, of the Globe Auto- 
matic Telephone Company, Chicago, is 
making a tour of several western states 
looking after some exchanges which his 
company is installing. 


The improvement of the Southwest as 
a telephone field is generally attracting 
the attention of telephone manufacturers. 
The last census gave Texas a population 
of 3,000,000 and shows a substantial 
growth in Oklahoma and the Indian Ter- 
ritory. Throughout this section a number 
of new exchanges have been built and 


Vol. 40—No. 4 


others are being constructed. It is good 
business, and the manufacturers will care- 
fully look after it to see that it continues 
to grow. 


At 8.30 o’clock on the evening of Jan- 
uary 2 Miss Louise Norfleet Black and Mr. 
Francis Raymond 3d were married in St. 
Paul’s Episcopal Church, Chicago, the 
Rev. Charles H. Bixby conducting the 
ceremony. Both Mr. and Mrs. Raymond 
are popular members of Chicago society. 
Mr. Raymond is well known and highly 
esteemed in electric circles. 

———o> 

Patents on Electro-Motive Force 

Control. 
To THE EDITOR oF THe ELectRicaL REVIEW: 

I write to call your attention to four 
patents which were issued to me on Jan- 
uary 7, based upon application of Gran- 
ville T. Woods. The patents are Nos. 
(£0,807 and 690,809 filed in 1892, and 
690,807 and 690,810 filed in 1895. The 
claims of the patents cover broadly the 
control of the electro-motive force upon 
the terminals of a translating device by 
means of a controllable auxiliary electro- 
motive force. All modern commercial 
forms of boosters are subject to the claims 
of these patents as you will note by read- 
ing claim 5 of 690,807, claim 7 of 690,- 
808, claims 1, 2, 10 and 11 of 690,809, 
and claims 1, 2 and 3 of 690,810. 

The claims of these patents also cover 
the forms of motor control known as the - 
“Teazer System” as you will note by read- 
ing such claims as 6, 7, 10 and 11 of 690,- 
809 filed in 1892, which was a great many 
years before the commercial introduction 
of the teazer system. | 

I also call your attention to such claims 
as 14, 20 and 21 of 690,809 which broadly 
cover the use of rotary transformer on an 
electrically propelled vehicle. 

The applications for these patents were 
in interference with the claims of twelve 
other patent applications while they were 
in the office, which explains the long in- 
terval between their date of application 
and their date of issue. 

So long as these patents belong to me 
licenses will be granted under them upon 
moderate terms of royalty to present or 
prospective users of the patented inven- 
tions. 

Several of the leading electrical manu- 
facturing companies, such as the Otis 
Elevator Company and the Crocker- 
Wheeler Company, have already secured 
licenses under these patents for certain 
specific purposes. 


H. Warp LEONARD. 
Bronxville, N. Y., January 10, 1902. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


EUROPEAN CaNnars—One of the most im- 
portant of American commercial enter- 
prises in Europe has just culminated in 
London, England, in the securing for Ameri- 
can interests the right of way for extensive 
operation throughout European waterways. 


MORE TROLLEYS FoR FRANCE—The Com- 
pagnie des Tramways a Vapeur de St. 
Etienne (The St. Etienne Steam Tram- 


“way Company), of St. Etienne, France, is 


reported to be contemplating a change to 
electric traction. The line has a total length 


of twenty-eight miles. 


A Loxe TROLLEY Line—Witbh the opening 
of the new line recently between Hartford, 
Ct., and Springfield, Mass., a system of 135 
miles has been completed, connecting Bos- 
ton, Worcester, Springfield, Hartford and 
Meriden where there is the first break in 
the proposed route to New York. 


INCREASE OF ELECTRIC LINES IN NEw YorRK— 
According to the annual report of the State 
Railroad Commission, the length of electric 
lines in New York state was increased 117.83 
miles. Thirty-four new street railway com- 
panies were incorporated, with an aggregate 
length of proposed railroad of 504'% miles. 


THE Paciric CasBLE—The officers of the 
Commercial Cable Company and the Com- 
mercial Pacific Cable Company have had 
another hearing before the Senate Naval 
Affairs Committee. The companies asked 
that they be not interfered with and that 
the government should not lay a cable of 
its own. Forcible opposition to the com- 
panies has developed in Washington. 


San Francisco RatLway News—tThe Balti- 
more syndicate which has been engaged in a 
deal for the purpose of acquiring the Market 
street railway system in San Francisco, Cal., 


has paid $250,000 as the first tender. This 


clinches the bargain for the syndicate. The 
street railway will remain under the present 
management until the full amount of the 
purchase price, $17,000,000, has been paid. 


ELECTRICAL INCORPORATIONS IN BRITAIN— 
The more important British limited liability 
companies connected with the electrical and 
allied industries that have registered in 
London during the past year number some 
forty concerns, representing an aggregate 
capital of nearly $63,000,000. The largest 
company as regards capital was the Primi- 
tiva Gas and Electric Light Company, 
Buenos Ayres. The capital of this con- 
cern is $6,000,000. 

New BritTisH TRACTION PrRoJECT—Many 
projects for new electric traction systems 
will come before the British Parliament in 
the ensuing session. The sum for the con- 
struction of these lines is estimated at no 
less than $225,000,000. The Brighton Elec- 
tric Company is asking by far the largest 
sum—$45,000,000 in stock and $15,000,000 
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in debentures. This is the largest amount 
of capital, London advices say, ever asked 
for in any one session. 


Two MILLIONS IN BonpD SALE—The Mont- 
real Light, Heat and Power Company has 
sold $2,500,000 four and one-half per cent 
bonds to N. W. Harris & Company. This 
company has $17,000,000 capital stock out- 
Standing. It controls the public lighting 
of the city of Montreal, both by gas and 
electricity, and furnishes gas and electricity 
for domestic and commercial use, for il- 
luminating, heating and power. It also 
supplies the Montreal Street Railway with 


power, 

CHANGE IN EQUIPMENT—The Illinois Cen- 
tral Railroad will soon have all principal 
stations along its line equipped with tele- 
phones for the use of officials and em- 
ployés in transmitting the orders and mes- 
sages of the company. It is expected the 
telephone will furnish greater safety for 
train orders, decrease the cost of train 
operation, and that the constant personal 
contact between officials and employés will 
result in better service. The change will 
cost about $100 a mile, or approximately 
$540,000 to equip the entire road. 


Gas AND ELECTRIC COMPANY OF BERGEN 
County—Holders of a large amount of stock 
of the Gas and Electric Company of Bergen 
County, N. J., have entered into a stock- 
holders’ agreement for the purpose of read- 
justment of the affairs of the company, and 
the reorganization of its finances. Edwin 
Gould, William McKenzie, William Nelson 
Cromwell, William N. Coler, Jr., David St. 
John, Richard W. Jones, Addison Ely, Will- 
jam H. Taylor, and John C. Eislee will act 
as a committee under the agreement, and 
afford holders of the stock the opportunity 
of participating in the benefits of the agree- 
ment by depositing their stock with the 
Bowling Green Trust Company, as depositary 
on or before February 1, 1902. 


THE EveEeRETT-MoorE SITUATION—Decisive 
action has been taken in the affairs of the 
Federal Telephone Company, a part of the 
Everett-Moore Syndicate, when the directors 
of the parent company, of the United States 
Telephone Company, the Cuyahoga Tele- 
phone Company and the Reserve Construc- 
tion Company met. Representatives of a 
number of the heaviest creditors of the 
Federal company were elected to the di- 
rectories of the four companies. The new 
members of the boards of directors are M. 
Hare, G. Roebling, of Trenton, N. J., of the 
J. A. Roebling’s Sons Company, and J. W. 
Marsh, vice-president of the Standard Un- 
derground Cable Company, of Pittsburgh. 
They represent themselves and many 
other creditors. It is probable that a 
representative of the western creditors will 
be added to the directorate of these com- 
panies within a few days. At a lengthy 
session of the bankers’ committee, it was 
stated that the trolley situation was very 
favorable, and ninety per cent of the un- 
secured creditors has consented to an ex- 


tension of time. 
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PERSONAL MENTION 


PRESIDENT ERNEST Wooprurr has retired 
from the head of the Atlanta Railway & Pow- 
er Company.- Mr. Woodruff is succeeded by 
Mr. D. A. Belding, of Aurora, Ill. Mr. Beld- 
ing has been in charge of the street railway 
properties of Aurora and is said to have been 
extremely successful in their management. 

Mr. Maurice W. Tuomas, formerly con- 
nected with the selling department of the 
Wagner and Bullock Companies, has been 
put in charge of the apparatus department 
of the Michigan Electric Company, of De- 
troit, which handles all varieties of elec- 
trical supplies and electric plants. 

Mr. J. RANDOLPH ANDERSON, of the firm 
of Mackall & Anderson, attorneys for the 
Savannah Electric Company, has been in 
Atlanta, Ga., before the Secretary of State 
in order to secure the charter for the Sa- 
vannah Electric Company, the new concern 
which is to control the electrical interests 
of Savannah. 

Mr. CHARLES P. Bruca, assistant general 
manager Postal Telegraph Cable Company, 
New York, is well known in telegraph cir- 
cles. A splendid half-tone portrait of Mr. 
Bruch in conjunction with an interesting and 
expressive foreword appears in the cata- 
logue of the twenvy-first annual reunion of 
the Old-Time Telegraphers’ Association held 
in Montreal, Canada, September 11. 12 and 


13, 1901. 


| LEGAL NOTES | 


LIABILITY UNDER PURCHASE OF FRANCHISE 
—A corporation, such as a street railway 
company, buying the property and franchise 
of another, not intending consolidation, is 
held in Capital Traction Company vs. Offutt 
(D. C. App.) 53 L. R. A. 390, not to be re- 
sponsible for the older company’s liabilities. 

GUARD RAILS ON OPEN TROLLEY CaRS—In 
a suit for damages against the Staten Island 
Midland Railroad Company, it is held that 
the defendant should not be held responsible 
unless the guard rail was used for specific 
purpose to keep persons from falling out, and 
not to prevent boarding or leaving on left 
side of car. 

LIABILITY OF TELEGRAPH AGENT—AD agent 
of a telegraph company in charge of an office 
at which a message is tendered for trans- 
mission is held in Sweet vs. Postal Tele- 
graph Cable Company (R. I.) 53 L. R. A. 
732, not to be bound to know the time of 
closing of the terminal office, so as to 
charge the company with negligence in case 
the message is received after such office is 
closed. 

RAILWAY COMPANIES TO FENCE RIGHT OF 
Way—A statute requiring railroad com- 
panies to fence their right of way where 
the same is contiguous to private property 
is held in Johnson vs. Oregon Short Line 
Railroad Company (Id.) 53 L. R. A. 744, to 


be a valid police regulation adopted for the 
benefit of the general public, and not for 
the sole benefit of adjoining or contiguous 
land owners, 
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ELECTRIC RAILWAYS 


FrRoHNA, Mo.—The construction of an elec- 
tric railway from Frohna to Millersburg is 
being agitated. 


BuFFaLo, N. Y.—A new suburban line is 
planned to take in Java, Wales Center, Elma, 
Strykerville, Marilla and other villages. 


SHARON, Pa.—The Penhale-Devitt Syndi- 
cate will issue $1,000,000 bonds to build a 
Street-car line between Sharon and New- 
castle and make other improvements. 


MORRISVILLE, N. Y.—At a recent meeting 
of the stockholders of the Canastota & 
Morrisville Railway Company, it was voted 
to increase the capital stock from $200,000 
to $300,000. 


TOLEDO, OH10O—Right of way for nearly the 
entire distance between Fostoria and Toledo 
has been secured, and grading will soon be 
commenced. The line between Toledo and 
Findlay is now completed. 


WALTHAM, Mass.—At a special meeting of 
the aldermen recently a franchise was grant- 
ed to the Waltham street railway to construct 
an electric line in Weston, Stowe and Maine 
streets to the Weston boundary line. 


ASHLAND, Ky.—The Fiscal Court of Mont- 
gomery County has granted the Lexington 
Electric Railway Company the right of way 
from Winchester to Mt. Sterling, either over 
the Winchester or Thompson turnpikes. 


MERIDEN, CtT.—The Connecticut Railway 
and Lighting Company is now negotiating 
for the purchase of the Meriden, Southing- 
ton & Compounce Tramway Company and 
it is believed that the deal will go through. 


CLEVELAND, OHIO—A Dill has been drawn 
authorizing the city to build or purchase a 
street railway system. The measure allows 
the city to issue bonds for not exceeding 
$50,000 for each mile of single track to be 
built. 


Mapison, Wis.—Clement C. Smith, presi- 
dent of the Columbia Construction Com- 
pany, of Milwaukee, has begun the pre- 
liminary survey of a route for the new in- 
terurban electric railway to be built between 
Madison and Janesville next summer. 


SCHENECTADY, N. Y.—The certificate of in- 
crease of the capital stock of the Schenec- 
tady Railway Company from $300,000 to 
$600,000, which was decided upon by the 
stockholders nearly a year ago, has been filed 
with the Secretary of State. 


TrrFIN, OHI0O—The Central Ohio Traction 
Company has taken over the lines of the 
Tiffin Electric Railway Company and the 
Toledo & Tiffin Electric Railway Company. 
It is said that these lines will now be a part 
of the Everett-Moore Syndicate. 

TORRINGTON, Cr.—The sectional contracts 
for the reconstruction of the road-bed of the 
trolley line running from Torrington to Win- 
sted have been awarded. In this reconstruc- 
tion the curves are being eliminated as much 
as possible and the grades reduced. 

Kansas City, Mo.—Mr. J. J. Heim is inter- 
ested in the building of an electric line from 
Kansas City to Topeka. Mr. Heim has been 
inspecting the railroads of Cleveland, Ohio, 
for the purpose of securing a more detailed 
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knowledge of the operation of electric rail- 
ways. 


BIRMINGHAM, Iowa—An ordinance grant- 
ing the Western Construction Company the 
privilege to operate an electric railway from 
Burlington to West Burlington is before the 
city council. The railway is for the pur- 
pose of carrying passengers, freight, ex- 
press and mail matter. 


RICHMOND, INp.—The Richmond Street & 
Interurban Railway Company is planning to 
build an extension to its lines to Brookville, 
Ind. The construction of this line will de- 
pend upon whether a railway is built to 
Brookville by the company which is building 
a line from Harrison, Ohio. 


GosHEen, N. Y.—The Port Jervis electric 
road was sold by the receiver, Charac J. Van 
Inwegen, to C. H. Horn and R. E. Beach for 
$500 above the incumbrances upon it at the 
time it went into the receiver’s hands. The 
purchasers are the representatives of the 
interest that secured control of the road last 
summer. 


TRENTON, N. J.—It is understood that the 
New Brunswick & Trenton trolley line, 
which will complete the connection between 
Philadelphia and New York, has found a 
purchaser for $1,000,000 worth of bonds, 
which are secured by the same amount of 
stock, and that the work of construction will 
be begun at once. 


Fr. WAYNE, IND.—Two new companies, 
which are to be known as the Ft. Wayne & 
Northern and the Ft. Wayne & Southern 
Traction companies have been organized by 
the McKinley Electric Railroad Syndicate. 
It is expected that clectric lines will be 
built from Ft. Wayne to Auburn, Waterloo, 
Garrett, Hicksville and Decatur. 


ANNAPOLIS, Mp.—It is expected that the 
work of constructing a railway to provide 
rapid transit facilities between Annapolis, 
Baltimore, Washington and Laurel, will soon 
be begun bythe Washington & Annapolis Elec- 
tric Railway Company. A large amount of 
work in securing rights of way, etc., has al- 
ready been done by the company. 


BROOKLYN, N. Y¥Y.—The annual meeting of 
the Brooklyn Rapid Transit Company, held 
recently, reelected the following board of di- 
rectors: <A. N. Brady, J. L. Greatsinger, 
A. R. Flower, E. H. Harriman, H. H. Porter, 
W. G. Oakman, R. Somers Hayes, August 
Belmont, Henry Seibert, J. G. Jenkins, D. H. 
Valentine, H. C. Duval and T. S. Williams. 


FALMOUTH, Mass.—The directors of the 
Middleboro, Wareham & Buzzard’s Bay Street 
Railway Company have voted to petition the 
railroad commissioners for a location in Fal- 
mouth for the purpose of extending the rail- 
way. An extension from Buzzard’s Bay to 
Falmouth would necessitate the construction 
of about seventeen miles of track. 


TITUSVILLE, Pa.—The Titusville Electric 
Street Railway has just passed into the 
hands of a company of New York capitalists, 
who are the promoters of the Crawford 
County Electric Street Railway Company. 
W. R. Brown, a New York promoter, 
financed the transaction, and represents 
Charles Pfeifer and other capitalists. It is 
understood that the new company will ex- 
tend the line to Meadville. 
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PHILADELPHIA, Pa.— The International 
Light, Heat and Power Company has in- 
creased its capital stock from $500,000 to 
$750,000. : 

POTTSVILLE, Pa.—The question of erecting 
a municipal light plant is soon to be voted 
upon. It is proposed to devote $15,000 for 
that purpose. 

BERWICK, Pa.—The Berwick electric light 
plant was recently purchased by Robert 
Adams & Company, who will spend at least 
$10,000 in improvements. 


CLEVELAND, OnIo—Director Dunn is plan- 
ning to equip the central police station with 
a lighting plant of its own. He has had esti- 
mates on the probable cost. s 


NEWPORT News, Va.—Consumers’ Light, 
Heat and Ice Company is in difficulty. The 
G. A. Williams Company, of New Jersey, has 
filed a supply lien for $82,083.59. 


LAKE PROVIDENCE, La.—Mr. Benjamin Jack- 
son, of Greenville, Miss., has received the 
contract for the construction of a system 
of waterworks and electric light plant. 


Bourne Ciry, Micw.—A thirty-year : fran- 
chise has been granted to a company to fur- 
nish electric lights. This company has made 
a contract to furnish the city with street 
lights. 


PRINCETON, WIs.—The contracts for in- 
stalling an electric light plant have been let 
by the Citizens’ Electric Company, which 
was recently organized by Mr. F. G. Hebs- 
ler, of Ripon. 


RIVERSIDE, CAL.—At an adjourned meet- 
ing held recently the city trustees voted to 
purchase more land for the steam power 
plant in use by the city electric light de- 
partment. 


NEWBERN, N. C.—The electric light bonds 
which were recently voted upon have been 
sold to F. M. Stafford & Company, of Chatta- 
nooga, Tenn. It is said that the contract 
for erecting the electric plant will soon 
be let. 


BAKER City, OrE.—-It is stated that Mr. A. 
B. Frane will present, at the next meeting of 
the city council, an application for a fran- 
chise for thirty years to use the streets and 
lights of the city for electric lighting pur- 
poses. Mr. Frane proposes at the end of 
fifteen years to donate three per cent of the 
gross earnings to the city. 


Boston, Mass.—The Worcester Consoli- 
dated and the Concord, Maynard & Hudson 
street railways have petitioned the Railroad 
Commissioners for approval of operating 
contract; the Boston & Northern Street Rail- 
way Company petitions for an increase of 
$400,000 in capital stock, and the Old Colony 
a like increase of $100,000. 


LA SALLE, ĪLL.—At a meeting of the di- 
rectors of the Enterprise Heat, Light and 
Power Company it was decided to double the 
capacity of its plant by putting in a new 
engine and dynamo, and if necessary still 
another engine and dynamo according to 
the demand for light and power. The propo 
sition from the Peru-La Salle Gaslight and 
Power Company to buy the Enterprise plant 
was rejected by unanimous vote. 
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ELECTRICAL SECURITIES 


Stocks are in good hands and it is evi- 
dent that big market interests are working 


for an upward movement. An active mar- 


ket, however, is evidently not receiving 
much encouragement. It is believed that 
the larger interests have completed their 
preparations for a better quotation level. 
Bond investment is strongly in evidence 
and in the local bond market trading has 
been heavy during the week just ended, and 
evidently representing the investment of 
January dividends and interest payments. 

Indications point toward an easier mar- 
ket. No gold was taken for export. The de- 
velopment of activity in South African 
mining shares is apparently the forerunner 
of an end of the Boer war and a resumption 
of gold shipments from the Rand mines. 
The local market will be helped by im- 
provement in the foretgn markets. 

New York banks gained in cash while 
reserve above legal requirements increased 
over $6,000,000 to $19,061,450 on January 
18. The money market situation should no 
longer help the bear element. Among the 
favorable developments of the week were 
the advance in dividend rate on the New 
York, Chicago and St. Louis second preferred 
stock, the public absorption of the $30,000,- 
000 Atchison bond issue and the announce- 
ment of valuable “rights” for the New York 
Central stockholders. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
JANUARY 18. 


New York: Closing. 
Brooklyn R. Ty. 4i4kdcs tenewdouse 651% 
CON: (G88 24030 eestn irer cua eeoes 216% 
Gen: MleCs5 605i kowwn tees 280 
Män: >] SU anne eee ee et ae oe ae ee en 1363% 
Met. St. Rf. cccscrsisrecretadie ui 164% 
Kings Co. Elec................05. 180 
N. Y. & N. J. Tel. Co............. 169 
Telep., Tel. & Cbl. Co............. 5 


Rumors were rife in New York during the 
past week of a closer union between the 
New York Central Railway and the Man- 
hattan Elevated. People who have good 
sources for information think this consum- 
mation is not very far distant. 


Boston: Cloning. 


Am. Telep. & Tel................ 159 
Edison Elec............2.cceeeeee 258 
Eris Tobira oh eee cued oes Hake wk 19% 
New Eng. Tel...........+..-s00% 139 
Mass. Blec. pf.........2. cece eee 92% 
90 


Westing. Mfg. pf...............6. 

The advance in Edison Electric Illumi- 
nating Company is receiving attention from 
financiers. It is evident that ten per cent 
dividends can be maintained although the 
real earning capacity has not yet been de- 
termined since the merger of the Edison, 
the Boston and the suburban company some 
six months ago. The Boston News Bureau 
states that while no increase in the dividend 
is expected it is believed that the stock- 
holders will continue to benefit through the 
growth of the company by rights to take in. 


the stock. 
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Philadelphia : ' Closing. 
Elec. Co. of America............ 513 
Philadelphia Elec..............06- 3% 
Union Traction...........cce0200- 3314 
United G. I. Co.............2..:- 114 
Elec. Stor. Bat. ¢............0-008: 62 

65 


Elec. Stor. Bat. pf............... 
The Philadelphia Electric Company, it is 


announced, will ask for an assessment of 
$2.50 per share in two payments. This is to 
cover extensions and the purchase of a 


suburban company. 


Chicago: Closing. 
Central Union Tel............... 40 
Chicago Edison Light........... 163 
Chicago Telep...............0.00- 215 
Metropolitan El]. pf.............. 90% 
National Carbon........... ane 18% 
National Carbon pf............. .. 83 
Union Traction..........0..0ec00- 10% 

47 


Union Traction pf................ 
It is announced that a suit has been 


brought in the Superior Court asking for 
the appointment of a receiver for the Sie- 
mans & Halske Electric Company and to set 
aside the sale of the company to the General 
Electric Company, as it is claimed the 
merger was accomplished without the con- 
sent of directors of the Siemans company. 


TELEPHONE AND TELEGRAPH 


DETROIT, Micu.—The People’s Telephone 
Company has raised enough capital in Cleve- 
land to finish the new telepnone system. 

CoHoEs, N. Y.—The Cohoes & Waterford 
Home Telephone Company will soon build 
a new telephone exchange in this city. 

WEST SUPERIOR, WIs.—The Bell Telephone 
Company has set aside $300,000 to be used 
for improvements at the head of the lakes. 


CINCINNATI, OnIO—A two-story brick build- 
ing, to be devoted entirely to a telephone 
system, will be built by the Bell Telephone 
Company at Norwood. 

Iowa Crry, Iowa—At a recent annual 
meeting of the Johnson County Telephone 
Company the capital stock was increased 
from $25,000 to $50,000. 

DANSVILLE, N. Y.—The village trustees 
have granted a franchise to the Interocean 
Telephone and Telegraph Company for the 
construction of a plant here. 

WICHITA, KaNn.—The new telephone com- 
pany has purchased ground on North Mar- 
ket street, and will begin construction im- 
mediately. The new system is to cost $100,- 
000. 

Muncrr, [Np.—The Home Telephone Com- 
pany is about to move and enlarge its ca- 
pacity to 6,000 telephones. It has finished 
placing a new issue of $55,000 of stock and 
bonds. 

CoLUMBUS, Ga.—The Southern Bell Tele- 
phone and Telegraph Company has made 
extensive improvements in its long-distance 
service and subscribers can now talk with 


New Orleans. 

TOLEDO, OHIO—February 1 is the date set 
for the completion of the new block of the 
Home Telephone Company, at Fourth and 
Main streets. Contractor Joseph Pheils says 
that, barring delays, the building will be 
finished witnoin the contract time. 
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New Haven, Cr.—Superintendent Baker, 
of the Southern New England Telephone 
Company, has made arrangements to con- 
solidate the Derby and Ansonia central sta- 
tions. Many improvements are in progress, 
and further work is contemplated. 

GREEN Bay, WIs.—Extensive improvements 
are to be made by the Wisconsin Telephone 
Company. A new switchboard, which is 
much larger and more modern than the old 
one, is being installed. A power plant is 
also provided in the improvements. 

PorTLAND, Me.—The Dirigo Telephone 
Company, of Maine, has a fine building in 
Monument Square, Portland. The company 
is capitalized at $300,000, and by its charter 
can conduct an independent telephone busi- 
ness throughout the entire state. Mr. L. A. 
Goudy is the president and general man- 


ager. 


NEW INCORPORATIONS 


WAMPUM, Pa.—The Wampum Electric 


Light Company. $2,000. 

ToLepo, OHI0o—The Toledo Electric Rail- 
way Company. $200,000. 

REYNOLDSVILLE, Pa.—Reynoldsville Light 
and Power Company. $20,000. 

Frora, ILL.—The Flora Light and Water 
Company. Absorbs the Southern Illinois 
Electric Light Company. 

MURPHYSBORO, ILL.—Murphysboro Water- 
works, Electric and Gas Light Company. 
Capital increased from $80,000 to $160,000. 

MILWAUKEE, Wis.—The Wisconsin Light 
Company. $5,000. Incorporators: H. E. 
Meyer, A. K. Wheeler and Moses H. Brand. 

PreogIA, ILL.—Standard Electric Meter 
Company. $50,000. Incorporators: J. Henry 
Blusch, Edward J. Abersol and Arthur 
Kreisman. 

LITCHFIELD, ILL.—The Litchfield Electric 
Light and Power Company. Change of name 
to Litchfield Gas and Electric Company, and 
an increase of capital from $15,000 to $50,- 
000. 

JERSEY City, N. J.—The Vermont Electric 
Securities Company, to deal in securities, 
$1,500,000. Incorporators: August S. Meeker, 
C. W. Perkins and K. K. McLaren, of Jersey 
City. 

MapIison, Wis.—The Wisconsin Light Com- 
pany, of Milwaukee, to install plants for pub- 
lic or private lighting. $5,000.  Incor- 
porators: H. E. Meyer, A. K. Wheeler and 
M. H. Brand. 

CINCINNATI, OHIo—The Ritter Electric 
Company. $15,000. To do a general elec- 
trical business. Incorporators: William E. 
Ritter, Joseph Grumsley, Irving A. Ackley. 
Adelhart Beetz and John N. Ritter. 

TRENTON, N. J.—The Ponce Electric Com- 
pany; $415,000; to operate electric light 
plants in Porto Rico. The Ponce Railway 
and Electric Light Company; $50,000; to 
operate trolleys and electric light plants in 
Porto Rico. 

TRENTON, N. J.—The United States Wire- 
less Message Company. $100,000. For the 
purpose of wireless transmission of mes- 
sages and the manufacture of apparatus for 
the same. Incorporators: Charles Schloe- 
man, Charles M. King, W. M. Green and 
others, of Jersey City, N. J. 
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INDUSTRIAL ITEMS 


WALSH’S Sons & Company, Newark, N. J., 
wholesale dealers in scrap iron and metals, 
get out a pad calendar which is very handy. 


THE McLeop & Henry Company, Troy, 
N. Y., is a manufacturer of boiler door arches 
and jambs made from a special steel mix- 
ture of firebrick. 


THE PHOSPHOR-BRONZE SMELTING Com- 
PANY, LIMITED, Philadelphia, Pa., has issued 
price list No. 29, withdrawing all previous 
lists. This company manufactures the 
Delta metal products. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, reports that the new type alternating- 
current Gutmann wattmeter brought so 
many orders that it has found it hard to 
keep up with them. It is now in shape to 
fill orders promptly. 


THE TELEPHONE MANUFACTURING COMPANY, 
of Sumter, S. C., is presenting a beautiful 
calendar-hanger, in colors, which carries an 
immediate suggestion of the tradename 
(“Imperial”) borne by the telephones and 
switchboards of the company. 


THE OHIO ELECTRIC SPECIALTY MANU- 
FACTURING COMPANY—A strong claim for 
simplicity, durability and economy in trol- 
ley ears and high efficiency for its special 
“T” woven-wire brushes is made by this com- 
pany. Price list and information upon re- 
quest. 


THE CENTRAL PASSENGER ASSOCIATION has 
granted an excursion rate of one fare and 
a third for the round trip to those who will 
visit Chicago for the automobile show, from 
March 1 to 8. Information and lists may be 
had from Samuel A. Miles, manager C. P. A., 
Chicago, Ill. 


Tue Ourio Evectric Works, of Cleveland, 
Ohio, has prepared a neat illustrated cata- 
logue of the electric novelties and appliances 
which it manufactures. In this catalogue 
are illustrated and described among other 
things its battery lamps, carriage lights, bat- 
teries, motors, etc. 


THe Sprague ELECTRIC ComMpaNny—This 
well-known electrical company is issuing 
bulletin No. 208, describing Lundell elec- 
tric motors, a specialty for hospital 
service. The company also makes a line 
of Lundell fans which it claims is especially 
desirable for hospital purposes. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
Boston, Mass.—The trustees of this institu- 
tion have available a few free scholarships 
for young men who have been unable to 
attend technical schools, but who are will- 
ing to acquire a substantial training by 
directed study. Correspondence is invited. 


A HANDSOME CALENDAR—The James Kemp- 
ster Printing Company, New York city, fol- 
lowing its usual custom, is placing on the 
desks of its friends a most attractive and 
convenient calendar. The figures are pleas- 
ing and readable, and the pad is riveted to 
a substantial red leather base, stamped in 
gold. 
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THE INTERNATIONAL ACHESON GRAPHITE 
Company, Niagara Falls, N. Y., is distribut- 
ing an artistic booklet full of interesting and 
instructive reading relative to graphite elec- 
trodes. This company makes graphite elec- 
trodes for use in electrolytic and electro- 
metallurgical processes, and claims long life, 
low porosity, high conductivity, and great 
economy for its product. 


THE Haines & Noyes Company, Chicago, 
Ill., manufactures the telephone apartment 
system described in the ELEcTRICAL REVIEW 
of January 4, under Chicago Electrical Notes. 
This company states that it has installed a 
large number of these systems in Chicago. 
St. Louis, Louisville, Kansas City, and in a 
large number of cities in the East. Full 
information will be sent on request. 


Mr. J. W. Mason, formerly traveling sales- 
man in the states of Illinois, Kansas and 
Missouri, for the Central Electric Company, 
of Chicago, has recently been appointed to 
the position of general salesman for the 
same company, with headquarters at its 
Chicago office. Mr. Mason is well known to 
the electrical trade throughout the West, 
and his many friends will wish him suc- 
cess. 


THE Sun ELECTRIC MANUFACTURING CoM- 
PANY has recently removed its factories and 
general offices from Philadelphia to West 
Chester, Pa. The buildings which it occu- 
pies have been designed, erected and 
equipped in accordance with modern meth- 
ods for telephone manufacturing. The com- 
pany is enlarging its lines of telephone in- 
struments, switchboards and accessories, and 
it purposes to largely increase its output 
during the coming year. 


THE MARINETTE IRON WorRKS MANUFACT- 
URING CoMPANY, Marinette, Wis., maintains 
a Chicago office in the Fisher Building. This 
company manufactures the Walrath gas and 
gasoline engines, designed for from four to 
two hundred horse-power. It is said by 
many engineers that this type of gas engine 
holds a voltmeter as close as a steam engine, 
and produces excellent results for commer- 
cial electric lighting purposes without the 
aid of countershafts or heavy flywheels. 


THE “TRADESMAN” PUBLISHING CoMPANY is 
distributing the twenty-third annual edi- 
tion of the “Tradesman.” This wor sets 
forth the advantages and resources of the 
South, and included in the contents are 
special articles on “The Southern Coal 
Fields,” Woodhead-Graham-Bowron; “The 
Need of the South for American Ships,” 
M. A. Hanna; “The South from a Northern 
View Point.” J. C. Bayles; “Investments in 
Southern Forests,” C. A. Schenck, Ph. D., 
and an editorial on “From a Northern View 
Point.” 


Tue ST. Louvis ELECTRICAL Supriy Com- 
PANY, St. Louis, Mo., is now at work on a 
new and elaborate catalogue, and it advises 
us that it will be pleased to have manu- 
facturers of electrical apparatus and elec- 
trical devices correspond who are desirous 
of furnishing cuts or descriptive matter for 
insertion in this catalogue. It is the inten- 
tion of the company to make this catalogue 
a most complete and comprehensive one of 
electrical and kindred mechanical supplies, 
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and it will be carefully and widely circulated 
during the coming year. 


THe H. W. JoHNs MANUFACTURING CoM- 
PANY, of New York, N. Y., and the Man- 
ville Covering Company, of Milwaukee, 
Wis., have been consolidated, and will be 
known as the H. W. Johns-Manville Com- 
pany. The capital is $3,000,000. The com- 
pany is rapidly completing a plant at Mil- 
waukee, Wis., for the manufacture of car- 
bonate of magnesia and mineral wool, and 
when completed the company will be pre- 
pared to furnish a most complete line of 
steam pipe and boiler covering, and asbes- 
tos goods of all descriptions. 


THE NEW ENGLAND ELECTRIC COMPANY, 
Boston, Mass., has recently placed on the 
market a new fuseless rosette. The chief 
feature of the rosette is a cord threaded out- 
ward through two small holes after having 
been once carried through the centre hole 
and is then carried back through the centre 
hole to the terminal clips. By this means the 
necessity of tying a knot in the cord for 
preventing the weight of the lamp from 
coming on the ends of the cord under the 
binding screw is obviated. The rosettes are 
considerably in demand by users of electric 
lighting apparatus. 


THE WESTERN ELECTRICAL SuppLty Com- 
PANY, St. Louis, Mo., is advising its cus- 
tomers to begin placing contracts for fans, 
as the success of last year’s sale predicts an 
unprecedented demand. The company states 
that it has already closed a large number 
of contracts, and expects to more than dupli- 
cate its last year’s record, when its factory 
sold out before the first of June. The com- 
pany handles the Emerson alternating-cur- 
rent ceiling and desk fans, and the Peer- 
less direct-current fans. The company is 
sending to the trade a very substantial and 
practical daily reminder calendar. 


SCHLESINGER & Mears, St. Paul Building, 
New York, are acting as general sales agents 
for electrical specialties. They are handling 
the output of an incandescent lamp factory, 
and are enabled to offer the “S. & M.” incan- 
descent lamp, a high-grade lamp, at par- 
ticularly low prices. Further, any shipment 
which is unsatisfactory may be returned at 
their expense. These lamps are made from 
eight to fifty candle-power, with Edison, 
T.-H. or Westinghouse base. They are also 
in a position to make equally interesting 
propositions on porcelain insulators and 
cleats, receptacles, rosettes, cutouts and 
special porcelains. 


THE MICHIGAN ELECTRIC COMPANY ENTER- 
TAINS Its EmpLoyEsS—The first annual dinner 
tendered by the Michigan Electric Company 
to its employés was held recently at the Rus- 
sel House in Detroit, Mich. It is the inten- 
tion of the company to cultivate the esprit 
de corps of its numerous employés in as 
great a degree as possible. and to this end 
these dinners, it is believed, will prove a 
feature, while at the same time prizes are 
offered for suggestions of value to the com- 
pany in the conduct of its business. The 
Michigan Electric Company handles the 
Northern and Stanley apparatus in the 
state of Michigan, and also does & large 
business in installing electric light and other 
plants, and as a general contractor. 


ON), 4 
circulated 


ING Coy. 
the Map. 
ilwaukee, 
] will be 
ille Com. 
The on 
t at Mil 
e ot car 
zool, and 

be pre 
line of 
id asbes- 


OMPAYY, 
on the 
1e chief 
ded out: 
having 
re hole 
> centre 
ans the 
rd for 
) from 
ler the 
tes are 
lectric 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 


VoL. XL. No. 5. 


NEW YORK, SATURDAY, FEBRUARY 1, 1902. 


IssuED WEEKLY. 


ELECTRICAL REVIEW 


PARK ROW BUILDING 


13-21 PARK ROW - - NEW YORK 
P. O. BOX 339 
BY THE 
ELECTRICAL REVIEW PUBLISHING 
COMPANY 


CHARLES W. PRICE 

PRESIDENT AND TREASURER 
STEPHEN H. GODDARD 

SECRETARY 


CHARLES T. CHILD 
TECHNICAL EDITOR 


RUSSELL HOWLAND 
GENERAL REPRESENTATIVE 


- ~ 


~- 


WESTERN OFFICE 
1612-1613 MARQUETTE BLDG., CHICAGO 


LONDON OFFICE 
42 OLD BROAD STREET, LONDON, E. C. 


——— +. 


REGISTERED CABLE ADDRESS 
“ ELECTVIEW ” a a NEW YORK 
TELEPHONE CALL, 21 CORTLANDT” 


(PRIVATE BRANCH EXCHANGE CONNECTING 
ALL DEPARTMENTS) 


——— 


SUBSCRIPTIONS TO THE 


ELECTRICAL REVIEW 
One Year, United States and Canada - - - $3.00 


One Year, Foreign Countries 2 o 6.00 
Single Coples, each - - - - e .10 
Copies can be supplied for only one year back at 26 

cents each 


TO ADVERTISERS 


CHANGES for advertisements should be In this office 
by Friday noon for the following week’s Issue. 

NEW ADVERTISEMENTS should be in the office not 
later than Monday noon to ensure publication in that 
week’s Issue. 


MOTOR CAPACITY AND SCHEDULE 
SPEED. - 


On other pages of this issue appears 
the interesting paper entitled “The Rela- 
tion of Energy and Motor Capacity to 
Schedule Speed in the Moving of Trains 
by Electricity,” read last week before the 
American Institute of Electrical Engi- 
neers by Dr. Cary T. Hutchinson. The 
subject is discussed in the paper with 
extraordinary simplicity and clearness, and 
the conclusions which Dr. Hutchinson 
draws are not only of great interest, but 
of very vital importance to many projects 
now under way for the extension of elec- 
tric traction. It has generally been as- 
sumed that any degree of acceleration may 


be conveniently and economically at- 
tained by the use of the electric motor, 
and that the limit to be set upon the ac- 
celeration of a passenger train would be 
that imposed by the physical endurance of 
the passengers. ` 

Dr. Hutchinson shows that the overall 
schedule of thirty-five miles per hour for 
express trains in the New York Rapid 
Transit Subway is not possible of accom- 
plishment on the assumptions of his dis- 
cussion. His conclusion that the accelera- 
tion giving the lowest motor capacity per 
ton is most economical in all practical 
cases 1s one which will certainly be accept- 
ed, and which might have been reached 
from other premises. The conclusion that 
a saving of one-tenth of a cent per car- 
mile in order to increase the rate of ac- 
celeration from one to three miles per 
hour per‘sccond is trifling in comparison 
with the cost of maintenance involved and 
the discomfort to passengers, is one that 
should surely be received with interest. 

In the exploitation of electric traction 
systems great care should be taken that 
no important plant is laid down in such 
a way as to cause dissatisfaction to its 
users. Engineering is a wide term and 
embraces many verieties of provision and 
forethought. What might figure out as a 
very satisfactory system indeed, embody- 
ing a high rate of acceleration, provided 
the load carried was freight, might be so 
uncomfortable for passengers on account 
of the high acceleration as to make them 
patronize competing services, should these 
exist. 

Again the depreciation rate is naturally 
materially increased when motive-power 
apparatus is subjected to the stresses 
which are necessarily incident to high ac- 
celeration ; or, in other words, to the pro- 
duction of very great torque at the in- 
stant of starting. On the other hand, for 
the maintenance of a high rate of overall 
speed on lines where stops are frequent, 
a reasonably high degree of acceleration 


is unquestionably necessary. 


133 


Between these extremes there must lie 
somewhere the happy mean. As electric 
traction installations are put down for the 
purpose of earning money and of attract- 
ing the public, the comfort of the latter 
should certainly be given every considera- 
tion; indeed, it should have second place, 
the safety of ihe passengers, of course, 
being the consideration of prime impor- 
tance. Experience on some installations 
in this country, where the acceleration has 
been carried to a high point, has shown 
that under the conditions existing in 
American cities, where at certain times of 
the day a considerable proportion of the 
passengers will be standing in the cars, 
such accelerations are exceedingly uncom- 
fortable, to say the least. It is to be 
hoped that in the various installations 
now under contemplation—no less than 
three of the very first importance being 
now under consideration for New York 
city — this question will be carefully 
considered and the matter of choosing 
the proper degree of acceleration re- 
ferred as much to the possible comfort 
and convenience of those using the line 
as to the purely academical problem of 
moving the train with the least expendi- 
ture of energy at the highest overall 
velocity. 

ELECTRICAL CARBON BISULPHIDE. 

On other pages of this issue will be 
found a very interesting account by Mr. 
Edward R. Taylor of a plant recently 
erected by him for the manufacture of bi- 
sulphide of carbon in the electric fur- 
nace. The entire novelty of this method 
is found in the application of electric heat 
directly at the point where it is desired 
to apply it, and the incidental suppres- 
sion of considerable sources of waste and 
loss which have occurred in the older 
processes for the manufacture of this im- 


portant substance. 

Carbon bisulphide is a transparent fluid 
formed by the union of carbon and sul- 
phur. It has properties of very great im- 
portance, such as its ability to dissolve 


134 


india-rubber and sulphur, and ita power 
to destroy bacterial and other noxious 
forms of life. It has found no small use 
in the electrical arts as the basis for in- 
sulating varnishes and paints, and the 
new process for its manufacture is one 
that will doubtless result in an extension 
of its use through the lowering of its price. 

The electric furnace has come to play 
a very important part in the manufactur- 
ing arts, but no one who has watched the 
course of its development in the last few 
years can fail to see that its applications 
to industrial processes have only just be- 
gun. The possibility of combining elec- 
trolytic action, when this is desirable, with 
any degree of temperature up to a maxi- 
mum approaching that exhibited in the 
sun, should make this branch of chemis- 
try one of the most attractive and inter- 
esting of all. 


A FINE CENTRAL STATION. 


The central station of the Citizens’ 
Light and Power Company, of Rochester, 
N. Y., which is illustrated and described 
_ in another place in this issue, presents a 
number of highly interesting features. In 
the first place, this plant is built almost 
immediately at the foot of the Genesee 
Falls, and notwithstanding this fact uses 
steam power. 

As a matter of fact, water power has 
been a sort of engineering fetich in this 
country for several years past. While very 
great things have been accomplished by its 
development, the popular impression that 
anywhere and everywhere and under all 
conditions water power is practically cost- 
less seems to be disappearing in favor of 
the common-sense view which dictates the 
examination of all the conditions sur- 
rounding any installation. As a matter 
of fact, water power is often very expen- 
sive, and, as in the case of the installation 
cited, steam for one reason or another, 
either through its economy or its conven- 
ience, which amounts to the same thing, 
may very profitably compete with it even 
in a situation apparently as favored as 
that of Rochester. 

Aside from this peculiarity the station 
has many features of great interest. The 
situation of the buildings on an abrupt 
declivity permits the roof of the boiler- 
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house to be used as a coal delivery yard, 
and gives the company an excellent op- 
portunity for a large storage of fuel. 
Ashes are removed by the simple and sat- 
isfactory process of sluicing the ash-pits 
by a stream of water from the near-by 
falls and washing the ashes on a tract of 
flat land below. The plant reflects no 
little credit upon its designer, and is 
an interesting example of the careful 
adaptation of an installation of this sort 
to its situation and probable uses. 


RAILWAY SIGNALS AND SAFETY. 

The discussion concerning the safety of 
electric railway systems which was pre- 
cipitated by a recent accident has brought 
to light very strongly the possibility of 
interconnecting the source of power and 
the signals when electric traction is used 
on a railway system. The methods for 
accomplishing this are so obvious and so 
simple as to suggest themselves readily to 
any one confronted with the problem of 
On the important 
lines recently constructed by Messrs. Ganz 
& Company ın the north of Italy, the track 
and working conductor are divided into 


railway installation. 


sections, and each train as it goes along 
leaves the section through which it has 
just passed dead behind it. For this rea- 
son it is impossible for rear-end collisions 
to occur, since no train can enter the block 
which another has just left until the other 
has gone ahead into the next following 
block. Such a system would seem on a 
double-track railroad to make an accident 
by collision practically impossible. 

The automatic feature of this appara- 
tus, however, introduces as many elements 
of danger as it suppresses. It is not con- 
sidered good practice either in railway or 
marine operation to trust too much to 
automatic devices of any character, but 
rather to supplement the operation of 
such apparatus by human intelligence, and 
vice versa. It is not likely that railroads, 
in this country at any rate, would trust 
absolutely an automatic block signal sys- 
tem or install such a device in place of the 
present method of blocking, signaling and 
despatching. But there is no reason what- 
ever why the interlocking and automatic 
principles of the switches and signals now 
employed on first-class railways might not, 
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with electrical equipment, be extended a 
step further so as to deprive a section on 
which danger signals were set of power. It 
does not seem that this really very impor- 
tant feature of electrical equipment has 
been exploited to a degree commensurate 
with its value. Practically perfect safety— 
that is, safety as perfect as human provi- 
sion can secure—might be attained on a 


double-track railway by this method. 
The subject is one that is worthy the close 
attention of inventors and designers, and 
it is to be hoped that the agitation now 
going on concerning high-speed and heavy 
electric traction equipment, especially in 
tunnels and other dangerous places, may 
bear fruit in the development of a simple, 
reliable and altogether satisfactory system 
of the character indicated. 


THE NORTHWESTERN CONVENTION. 

The tenth annual convention of the 
Northwestern Electrical Association, 
which recently held its sessions at Mil- 
waukee, was one of the most interesting 
and entirely successful in the history of 
that enterprising and vigorous society. 
For some years past the meetings of this 
association have been of more than ordi- 
nary interest to the central station per- 
sonnel of this country, the meetings have 
always been interesting and the discus- 
The late 


convention was no exception to this gen- 


sions more than often valuable. 


eral rule. 


Another thing which is always notice- 
able about the meetings of this body is 
that everybody who attends them has a 
good time. Whether there be some par- 
ticular quality inherent in northwestern 
people which makes them enjoy them- 
selves more vigorously than other people is 
not here to be discussed, but the fact re- 
mains that anybody who has been to one 
of these meetings has brought away 4 
pleasant recollection and has generally 
decided to come again as soon as he can. 


The one hundred and fiftieth anniver- 
sary of Benjamin Franklin’s kite-flying 
experiment is near at hand. Some icono- 
clastic people have cast doubts upon the 
legend—have even gone so far as to say 


Franklin did not fly a kite at all, but if 
he didn’t he might have. The date is 
fairly well established, and the least 
patriotic electricians can do, we think, is 
to discover the place of the exploit and 
erect a monument. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/IS—LIV. 


BY W. ELWELL GOLDSBOROUGH. 


Having constructed the initial diagram, 
we can now follow out in Fig. 134 the 
modifications that are brought about in 
the magnitude of the different vectors 
when the load on the alternator is 
changed ; that is, when the resistance ri 
of the external circuit is varied. Suppose 
r, is reduced to a value 7,. By equations 
(54) and (55), we see that this change 
will cause the value of the current to in- 
crease, and that it will lag behind OA, by 
a proportionally greater angle. The 
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instance, OC, will assume its new position 
in phase with the current, and will have a 
value equal to OC,’ = If (ra + r). OD 
will take up its new position lagging 90° 
behind the current vector OB’, and in 
magnitude equal to OD* = I‘ z, since, 
by equation (53) the electro-motive-force 
vector OA, is equal to 
E = Iy (r° + r) + x4 = 
VOC) + (Cy'Ao)* (53) 
Since the magnetizing power of the 
armature coils is proportional to the 
current and in phase with it, the flux 


vector M,M will change proportionally in 
position and magnitude with the current 
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current vector head B will accordingly 
move out along the semi-circle OB°B* until 
equilibrium is again established in the 
circuit by the current reaching its maxi- 
mum possible value under the new condi- 
tions. The vectors OA, and OM, remain- 
ing fixed in their positions, all the other 
vectors involved take new positions and 
values corresponding to the new value of 
the current by following the arcs of 
circles passing through their positive 
extremities to the positions designated by 
the common exponent letter (i). For 


vector, and assume a new position M.M‘; 
therefore, the resultant magnetism pene- 
trating each armature coil will reduce in 
value from the resultant flux vector OM 
to the resultant flux vector OM’, tracing, 
in so doing, the arc M°M’ of the semi- 
circle M)M°M‘O. 

Moreover, since the resistance electro- 
motive-force drop in the armature is equal 
to Ir*, and is in phase with the current, 
the vector head Cg, in moving to its new 
position will trace out an arc of the semi- 
circle OC,°C,’. This will bring the im- 
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pedance electro-motive-force vector head 
Aa to the position Aq’, since, by equation 
(53), 
Ea = 4/(OUg)* + (CeAa)* 

there is a proportional increase in the 
length of the vectors, OCa, CaAa and OAg. 

Up to this point, we have neglected to 
estimate the power developed by the alter- 
nator. When the machine is running on 
open circuit, no current pulses through 
the armature, and, consequently, no elec- 
tric power is developed. When the ex- 
ternal resistance is given its first value, 
r,°, the alternator develops a total amount 


of energy equal to 
P,° = (I*)? (ra + r°). (92) 
Of this, only a portion is available for use 
in the external circuit, namely, an amount 
equal to 
Prs 
By giving the external line resistance, 
r,, successive values, and constructing the 
geometrical diagram each time in con- 
formity thereto, the power curves OPP, 
and OP*P’ are traced. These, it will be 
seen, rise to maximum values. These 
maxima are, however, not vectorially 
coincident. For instance, since the 
vector OP,, in the several phase positions, 
is equal to the product of the vectors OC, 
and OB, this product becomes a maximum 
when the current lags 45° behind the 
total internal electro-motive force OAy. 
On the other hand, the vector OP is the 
product of the vectors AgA, and OB, 
whose vector heads trace out semi-circles, 
the diameters (through O,A, and 0,0) 
of which have an angular displacement, 
relatively, to one another that is greater 
than 90°. When AA, is large, OB is 
small, and vice versa, their instantaneous 
values being determined in each case by 
the intersections of parallel vectors with 
the two semi-circles. The product of the 
instantaneous values of the vectors AgA, 
and OB, thus determined, will rise to a 
maximum when the vector OP reaches 
that position in which it bisects the angle 
between the diameters drawn through 
OagA, and ObO. (The determination of 
the exact position occupied by the locus 
of the vector head Ag will be given later.) 
The electrical efficiency of the alter- 
nator is equal to the ratio of the line OP 
to the line OP,. This ratio is a maximum 
when r, =a. As r, diminishes in valué, 
and the current vector OB is made thereby 
to occupy the successive positions indi- 
cated by the dotted vectors, designated by 
letters (b), (c), (d), (e), etc., the efficiency 
continues to diminish in value until the 
zero value is attained at the time when 


7, = zero. 
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Science . 
Brevities 


Magnesium—Aluminum Alloys—There is 
a distinct advantage, says the London 
Electrical Times, for industrial purposes 
in using alloys which are definite 
compounds on account of their being 
homogeneous, and therefore not liable 
to unequal corrosion. Considerable at- 
tention has been given to the com- 
bining of aluminum with magnesium, 
either by fusing the metals together or by 
reducing mixtures of alumina and mag- 
nesia in the electric furnace. From the 
specific gravities, Mg 1.74, Al 2.67, it will 
be seen that one of the valuable proper- 
ties of aluminum, its lightness, will be 
enhanced, while the durability is stated 
to be little affected. M. Boudouard. has 
just announced his discovery of three 
definite compounds of these metals, ob- 
tained from alloys containing thirty to 
seventy per cent of Al by partially dis- 
solving them with ammonium chloride or 
hydrochloric acid. They form well de- 
fined crystals of the formule AlMg., 
AlMg and Al,Mg, and the densities 2.03, 
2.15 and 2.58, respectively. As shown by 
their preparation, their resistance to de- 
structive agencies is very decided. But 
the process is an expensive one, as much 
of the metal is wasted. If the utility of 
these compounds should be proved, we may 
hope that they may be separated by “liqua- 
tion,” or crystallizing out from a molten 
mass, as in the Pattinson process, or that 
they may be directly prepared. 


Fatigue of Luminosity — The reversible 
cross, first exhibited by Crookes, has been 
explained on three distinct theories. One 
of these is heating, the other is chemical 
change and the third is precipitation of 
metallic particles which are detached from 
the cathode. While the first can only ex- 
plain a temporary change, and the last 
only a permanent change, a enemical effect 
might either produce a permanent or a 
reversible change. To distinguish between 
these three theories, as abstracted from 
Physikalische Zeitschrift, in Engineering, 
A. Schmauss has made some researches, 
from which he concludes that the tempo- 
rary fatigue observed in the case of most 
substances is undoubtedly due to heating 
under the influence of cathode rays. The 
phosphorescent substances are quickly 
carried beyond the temperature of maxi- 
mum luminosity, which, indeed, is not 
very high. The temporary fatigue does 
not set in so quickly when the phosphores- 
cent substances are cooled in liquid air. 
As regards the permanent fatigue, the 
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author distinguishes two classes of sub- 
stances. In the first, to which Balmain’s 
luminous paint belongs, the permanent 
fatigue is due to changes produced by 
heat. The substances turn brown, just as 
they do in heating above a certain tem- 
perature. The fatigue sets in in ten min- 
utes in the case of the luminous paint, 
but requires several hours in the case of 
chalk. This shows that the fatigue can 
not be due to the deposition of metallic 
particles, since these would affect all bod- 
ies equally. The temperature of maximum 
of luminescence hes at seventy degrees for 
Balmain’s luminous paint. Kgg-shells 
and glass shine the brighter the lower 
their temperature, and in one particular 
preparation the maximum occurs for red 
at eighty degrees, for blue at 120 degrees 
and for green at 180 degrees. 


Earth-Plates—In using earth-plates for 
the purpose of diminishing the resistance 
of telegraph circuits, lightning conductors 
and the like, it is often assumed, says 
Engineering in an abstract from the Den- 
higakkwat Zassi, that the efficiency of such 
plates is measured by their arca. A. 
‘Tanakadate shows that under the ordinary 
conditions the resistance varies inversely 
as the linear dimensions of plates of small- 
er shape. He investigates mathematically 
the electric resistance of a plane elliptic 
plate placed in a homogeneous medium of 
infinite extent, the resistance of the plate 
itself being negligible compared with that 
of the medium. He finds that the resist- 
ance is nearly constant for ellipses of 
small eccentricities, but diminishes very 
rapidly for those of large ecventricities. 
It follows that great economy of material 
may be effected by using elongated strips 
instead of square or round plates. 
Roughly speaking, a strip of one centi- 
metre by five metres will be enough 
to replace a plate of one metre square— 
that is, one-twentieth of the material will 
suffice. As regards corrosion, more dam- 
age may be done by a long, narrow fault 
than by a round one of the same area. 


Colored Rings Due to Cathode Rays— 
W. B. von Czudnochowski has continued 
his experiments according to an abstract, 
in an English contemporary, from the 
Physikalische Zeitschrift, cn the colors 
produced by cathode rays on plates of 
fluorspar. He now employs a double tube 
consisting of two long tubes joined to- 
gether so as to form the shape of H, the 
cathodes being contained in the lower 
ends, the anti-cathodes in the upper ends, 
and the anode in the centre of the cross- 
piece. This arrangement was adopted to 
test the influence of the geometrical form 
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of the cathode, and thus to shed some light 
on the nature of the color effect. For this 
purpose one cathode was made plane while 
the other was concave. Plates of fluor- 
spar were cemented to the anti-cathodes 
by means of gypsum. Colored rings were 
produced on the fluorspar plates, and 
spread out in the succession: Yellow—red 
—blue. In the case of the plane cathode 
three complete orders of colors were ob- 
served. In the case of the concave cath- 
ode the rings were more regular, but other- 
wise there was no difference. When ex- 
amined by transmitted light the plates 
showed no trace of rings, and nothing 
but a brown patch shading off toward 
the circumference. The patch could be 
wiped off and formed again by a fresh ex- 
posure. No trace of grain appeared under 
the microscope. The cathodes themselves 
showed the same colored rings, though 
both were made of aluminum. On care- 


fully polishing the plane cathode the fluor- 
spar acquired, on exposure, a dark blue 
surface color which could not be rubbed 
off, but could be got rid of by heating 
to a red heat, under which the fluorspar 
showed an intense blue fluorescence. The 
author does not attempt to explain the 
phenomena, but points out that disint-- 
gration is unknown in the case of alumi- 
num, except at very high temperatures. 


Magnetic Effect of Electric Connection— 


In attempting to judge between the con- 


tradictory results of Rowland ana Cré- 
mieu, A. Righi extends the area of en- 
quiry to four closely related phenomena, 
the existence of any one of which would 
imply the existence of the other three. 
Mr. Fournier d’Albe quotes as follows 
from Nuovo Cimento: These — 
phenomena are the following: A moving 
electric charge produces a magnetic field. 
The creation, destruction or variation of 8 
magnetic field produces an electric field. 
A moving magnetic pole produces an elec- 
tric field. The creation, destruction or 
variation of an electric field produces a 
magnetic field. Of these four phenomena 
the first is the only one which has been 
subjected to careful experiment. The 
second has been scarcely attempted as yet, 
and the third and fourth have not yet been 
dealt with. The author points out that 
the verification of the third phenomenon 
—that is, a production of an electric field 


by the motion of a magnet—offers the 
smallest number of practical difficulties, 
and announces that he has prepared the 
apparatus necessary for the experiment. 
As regards Crémicu’s negative result, the 
author points out that he neglected cer- 
tain electromagnetic forces whose presence 
would suffice to counterbalance the 
phenomenon looked for. He believes, 
therefore, that Maxwell’s theory is in no 
way invalidated. 
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Some Problems in Electric Traction. 
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A Paper by Dr. C. T. Hutchinson and Its Discussion at the 160th Meeting of the American Institute 


HE ONE HUNDRED and sixtieth 
meeting of the American Institute 
of Electrical Engineers was held 

in New York city Friday evening, Janu- 
The programme for the 


ary 24, 1902. 


evening contemplated papers and discus- 
sions bearing on the general subject of the 
relation between schedule Speeds and 


Fig. 1. 
motor capacity and energy in electric trac- 
tion. 

President Steinmetz in his prefatory 
remarks stated that the electric railway 
was certainly furnishing to-day the most 
important series of problems for electrical 
engineers and constituting the most im- 
portant application of electrical engineer- 
mg ın practice. It was a somewhat re- 
markable fact, he thought, that while in 
other branches, such as electric lighting 
and the telephone, very exact data had been 
attained and very exact formule deduced 
therefrom, in the case of the railway such 
accurate knowledge and methods were con- 
spicuous by their absence. As a genera] 
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thing, he said, the problems coming up 
in electric railway work were solved by 
purely empirical experimenting. A motor 
was put on a car for given service, and if- 
it burned out it was obviously too small; 
if it did not burn out, first one trail car 
and then another was put on behind. Mr. 
Steinmetz referred to the first theoretical 
investigation of the subject in the paper 
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of Electrical Engineers. 


read some years ago before the Institute 
by Mr. A. H. Armstrong. 

The president then, in his usual lumi- 
nous and felicitous style, set forth the 
conditions of the problem which engineers 
must solve in determining the proper class 
and size of equipment and the proper de- 
gree of acceleration to produce given re- 


sults. The paper of the evening was then 
read by its author, as follows: 


THE RELATION OF ENERGY AND MOTOR 
CAPACITY TO SCHEDULE SPEED IN 
THE MOVING OF TRAINS BY ELEC- 
TRICITY. 

BY CARY “T. HUTCHINSON, 

The determination of the energy and 
power necessary to make a certain sched- 
ule speed from start to start under various 
conditions of initial accelerations, break- 
ing and use of the ‘‘motor.curve” is a 


matter of much practical importance. A 
number of articles discussing special cases 
have been published. This paper gives a 
general solution of the question involved 
in the movement of a body from rest to rest 
with velocity varying as shown in Figs. 1 
and 2—these two figures illustrating the 
Vague problem of train acceleration. 

he solution here given covers all cases 
that can arise in ordinary practice of train 
movement. It affords a ready means of 
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determining the energy, the power and 
the losses for any schedule speed, over a 
course of any length with any initial 
acceleration, tractive resistance or braking 
effort, and with any desired use of the 
‘‘motor curve.” l 

The solution is partly analytical and 
partly graphical; it may be divided into 
three stages: (1) The determination of 
the eloments of Fig. 1 to give any sched- 
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Fig. 2. 


ule speed ; this velocity-time (v-¢) curve I 
shall refer to as the ‘‘type curve ;” (2) 
the determination of a general tramway 
motor curve sheet and the deduction from 
this curve sheet of several dependent 
curves; and (3) the application of the 
general motor curves to the type curve of 
Fig. 1 to obtain a general solution of the 
(v-t) curves of Fig. 2. Each case of Fig. 
2 is reduced to a case of Fig. 1 by apply- 
ing a correction to Fig. 2, represented by 
the area MAN, by which it is reduced to 
a corresponding case of Fig. 1. 
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Throughout the following units are 
used : i 

Velocity, in miles per hour. 

Acceleration, in miles per hour per 
second. 

Distance, in feet. 

Time, in seconds. 

Weight, in pounds. 

Power, in kilowatts. 

Energy, in watt-hours. 

These units are related as follows: 
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Ibs. Then these three equations hold: by/T= b K, (A — A) (10) 
Referring to Fig. 1, suppose a train to Velocities: a z — b y —cz=0 (I) c z/T = 2 A, — c K, (Ay — A)* (11) 
move at constant acceleration from rest Times : aty+z2=T (2) ‘These three equations are the general 
to velocity to DA in time OD, then Distances: a ? —by?+c2#+2azy solution of the problem in kinematics 
with constant retardation to velocity EB = 2 x 0.682 L (3) illustrated in Fig. 1; that is, the motion 


in time DE, and finally with constant re- 
tardation from B to C in time EC; the 
distances traveled in the time OD, DE 
and EC are represented by the areas 
OAD, DABE and EDO, respectively, 


The work of solving these equations is 
tedious; I shall give only the results and 
in a simplified form : 


Put 
A = V/T = 0.682 L/T? = 1.47 V?/L (4) 


of a particle from rest to rest, with three 
different accelerations. The only term m 
the equations containing the average 
velocity or the length is A; all the other 
terms are functions of the three accelera- 
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LI | [| @%/r ano a. For 


b=2,C=3. 


4 


This quantity A, then, determines 
All schedules 


having the same value of A will be accom- 
plished by the same accelerations in the 
roportional times; that is, the 
raction of the total time will be 
occupied in the three phases of the move- 
This quantity is, then, the inde- 
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value of A greater than 6/2. For 
alues of A less than 3/2 the maximum 
rolooity for infinite acceleration is the 
greatest possible maximum. This seems 
abnormal, but that it is correct can be 
seen readily from Fig. 3, where OAC 
shows the curve for A = b/2 and a = 
Since A is represented by the area of the 


AA | el ysy 


A] TL 
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pendent variable, and is of utmost im- 
portance in this discussion; it deserves a 
specific name, and, for want of a better, I 

shall call it the “through acceleration, = 
ahd denote it by A. All schedules with 
the same ‘‘through acceleration,” but 
with different V and T, are represented 
by similar figures, the scale only being 
different. 

These equations show that the maxi- 
mum through acceleration for given values 
of (a), (b) and (c) is equal to Ao, and that 
this will occur when y = 0; that is, when 
there is no retardation along AB, or, in 
electric parlance, ‘‘no coasting.” 

Three special conditions of importance 
are readily determined : 

(1) Infinite acceleration, a = 2x 


z/T=0 ? 
y/T= (=>) . 
/T=1—(°O*,) (13) 


and 
az/T=c—(c—b)*(c—2A)* (14) 
(2) No coasting, y = 0 
A, =A=ac/2(a+e) (15) 
(3) No braking, z = 0 
ab/2(a+b)=A 
z/T = b/ (a + b) (16) 
Equation (15) determines the maxi- 
mum throngh acceleration, and equation 
(16) the minimum through acceleration ; 
all possible values lie between these two. 
quation (14) gives the maximum 
velocity for infinite initial acceleration ; 
this is the least maximum velocity for 


iain pin 


FE 


HEHE 
| 
| 


triangle OAC, it is clear that for an 
acceleration OA,A, the area OA,B,C 
is greater than OAC, and that at some 
point A, the area OA,B,C will be egue 
to OAC. That is, when the schedule 
is slow, the maximum velocity increases 
with the initial acceleration. 

The relations of these quantities are best 
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shown graphically; they are plotted in 
various ways on the curve sheets de- 
scribed. 

Curve sheet 1 is plotted from equation 
(15), and shows A, in terms of (a) for 
6 = 0.2, and for c = 2, 2.5and 3. ‘These 
are the maximum values of the through 
acceleration A in terms of (a) for the 
several values of (c). They show the 
influence of (c), the retardation after 
braking, on Aj. 

Curve sheet 2 is plotted from equations 
(6), (7) and (8), and gives the values of 
z/T, y/T and z/T in terms of A for 
different values of (a) varying from 0.25 
to 3.0, and fora = œ; ford = 0.2, and 


c= 3. 

The values of z/T are the intercepts 
between the X axis and the branch of the 
a curve ying below the line AB; the 
values of are included between the 
two branc . of the a curve and of z/T 
are included between the line AD and the 
upper branch of the a curve. 

or instance, for‘A = 0.4, a = 1.5, 
z/T = MN, y/T = NP, 2/T = PQ. 
The line a = œ is the axis of X; the 
line AB is the locus of y = 0 or of “no 
coasting,” and the intersection of the 
a curves with this gives the maximum 
through acceleration for that value of 
(a). The line AC is the line of no 
oraking, and its intersection with the 
a curves gives the minimum values of A. 

These curves give all possible values of 
A, and enable Fig. 1 for any particular 
case to be drawn at once. 

Curve sheet 3 is plotted from equation 
Q): and gives a x/T in terms of A for 
ifferent values of (a), and for b = 0.2, 
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c= 3. These curves show at a glance 
the variation of maximum velocity with 


different initial acceleration, and the 


crossing of the a curves. 

Curve sheet 4 shows a z/T in terms of 
A for 6 = 0.2 and fore = 2. It illus- 
trates the influence of the braking effort 
on the maximum velocities. 
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These curve sheets give a complete de- 
termination of the kinematics of the 
problem. There remains the determina- 
tion of energy and power—the kinetics. 
I limit the discussion to the case 1n which 
power is applied along OA (Fig. 1) only, 
and the car is allowed to ‘coast ” with 
gradually diminishing velocity due to the 
constant retardation (2) from A to B where 
a braking force producing a retardation 
(c — b) is applied, making a total retard- 
ation equal to (c). 3 

The assumption of (b) constant Is neces- 
sary to a simple discussion ; if it is not so, 
an average value may be used— consider- 
able variations in the value of (b) make 
little difference. I usethroughoutġ = 0.2 
M.P.H./sec., equal to a force 18.2 lbs. 
per ton ; (b) represents the total tractive 
resistance on a level at uniform speed, 
and with electric motors, includes motor 
friction. 

The force exerted along OA (Fig. 1) is 


W 
f= J“ + ò), lbs. 


and the total energy input at the car axle, 
per ton, up to the point A is 
2.50 X 10° (1 + b/a) aa (17) 
Of this energy 
2.5 X 107 x aa“ W.II. 
is represented by the kinetic energy at 
point A, and 
25x 10a: x b/a 
is the work done in overcoming tractive 
resistances up to point A. 
The power per ton is 
P = 0.182 (a +b) ar (18) 
Schedule Speed—The relation of sched- 
ule speed S to average velocity V is de- 
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CURVE SHEET 5 
||| | | GENERAL TRAMWAY MOTOR CURVES . 
TT [| | HORIZONTAL FORCE=íY, in be | [| | | [J 

VELOCITY = BY, in mph. 
INPUT =0.234 Œ 5X, in kw. 
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CURVE SHEET 8 
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MOTOR ACCELERATIO y 


UP TO V 


POWER =25 
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pendent upon the time of stops at the 
station. If ¿is the time of stop at station, 
then 

T = 0.682 L/S —¢ 

V = 0 682 L/T 

A= V/T = 1.47 V/L (4) 

These equations give A in terms of S 
and L. If ¢ is taken at any constant 
value, curves can be plotted giving V in 
terms of 5 and L; it 1s, however, simpler 
to use the equation. 

I do not consider the schedule speed 
further, but assume V and ‘I’ to be deter- 
mined from S, (¢) and L. Knowing A, 
Curve sheet 2 gives z/T and hence (a x) 
for any values of A. The energy and 
power are then determined by equations 
(17) and (18). 

These quantities refer to the car axle 
and do not include losses of any kind in 
the motor, and hence are of theoretical 


ie | 
CURVE SHEET 9 


MOTOR ACCELERATION CURVES FOR a-.5. 


UP TO V = 100,mph:- 


POWER =14.98 kw 
| ENERGY = 66587 wh 
DISTANCE = 14700 A? ft. 


A < 


V= 68 Yimph 


ENERGY =570 8w 


interest only. If motors had constant 
efficiency, these values would be propor- 
tional to the energy input. 

The discussion, to this point, is ap- 
plicable to any kind of motive power. 
The matter of practical interest is the 
application to electric motors, and the 
determination of the quantities for the 
(v-t) curve of Fig. 2; the characteristics 
of the motor must ve taken into account. 

General Motor Curves—In order to 
make the discussion general, it is not 
sufficient to consider one or two sizes of 
motor, or one or two gearing ratios; all 
sizes and all gear ratios must be included, 
or, What is the same thing, all values of 


-torque at the axle and all values of 


velocity; in a word, a set of motor curves 
applicable to all sizes of motors must be 


prepared. 
I have plotted the values of torque and 
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speed in terms of input for some twenty 
tramway motors of different sizes and 
makes, expressing all quantities in per- 
centage of their value at rated load, and 
find that the agreement is close, so close 
that one set of curves can with sufficient 
exactness for this purpose be used for 
almost any modern tramway motor built 
in the United States. It is immaterial 
whether this general motor curve repre- 
sents any particular motor. By using 
this curve, the identically same character- 
istics are retained for all initial accelera- 
tions; hence the use of such a curve 
brings out the differences due to the 
different initial accelerations without 
complicating them by the differences in 
individua] motor characteristics. Curve 
sheet 5 is this general tramway motor 
curve; abscissæ are input in kilowatts : 
ordinates are horizontal force (f) in lbs., 
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and speed (v) in miles per hour; on these 
curves the rated load is the point (100,100) 
and is the rating on a one-hour basis, 
heating to 75° centigrade, the common 
tramway motor rating. Losses also are 
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plotted ; they differ much more in various 
motors than do (f) and (v) > 

Let B Y' be the velocity and a Y” the 
horizontal force; then every variation in 
conditions can be met by giving suitable 
values to a and 8; this use of horizontal 
force and linear velocity e:iminates the 
gearing ratio and size of wheel, both of 
which are determined by considerations 
outside of this discussion. ‘Then for any 


value of X, 
f =a Y” in lbs., 
and v = 8 Y' in mph. 


The output is 
fa B Y' Y”]/503 kw., 


and the input is 
[a BY’ Y*]/(e x 503) kw., 

where e is the efficiency at the point 
(X, Y’, Y”) taken from the motor curve 
sheet. Choosing the point (100,100,100), 
the rated load, then e = 0.85, and the in- 
put is 
P = 0.234 a B X, in kw. (19) 

This determines the constant multiplier 
for the input in terms of a and £. 

An example will make the use of these 
curves clear: Suppose a motor is to exert 
a horizontal force of 2,000 lbs., at a speed 
of 20 mph. ; if this is required at the rated 
load, then 

a = 20, B = 0.2, 
and P = 0.936 X kw.; 
at rated load this motor is 93.6 kw. 

It is not necessary to choose the point 
of rated load; any other point could be 
taken. For instance. a motor may 
assumed to give 2,000 lbs. at 125 per cent 
torque, and 30 mph. at the corresponding 
value of the velocity, which is 93.8 per 
cent; the motor is then carrying a load 
of 119 per cent. 
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The gear ratio, size of wheel and motor 
capacity must be mutually adjusted to 
give the required force and velocity at the 
chosen point of motor input. 

I assume in what follows that a and B 
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are chosen for rated load; this matter is 
discussed further under the matter of 
motor rating. 

Acceleration Curves—M (Fig. 2) is 
the point where the external resistance is 
all out of the circuit, and the motors 
begin to run on the “motor curve.” 
The force exerted along OM is propor- 
tional to (a + 3). Assume this force to 
be the rated force of the motor and repre- 
sented by the point Y” = 100 on the 
general motor curve. The velocity at M 
is the rated velocity, is represented by 
Y’ = 100, and is equal to £ 100 M. P. H. 
The acceleration on the motor curve con- 
tinues to a point N where the velocity is 
B Y', Y' having any desired value greater 
than 100. The share of the curve MQN 
depends on the relative values of (a) and 
(b). 1f a/b is large the curve is steep ; if 
small, flat. This. curve is determined us 
follows : 

The force at any point on the curve, as 


Q, is 


W 
Force = — [dv/dt +b] =a Y’ 
g (20) 


where Y” is the ordinate of the (f) curve 
of sheet 5. For Y’ = 100 at rated load 


and point M, | 
dv/dt=a 


hence 
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CURVE SHEET 12 
3 IN TERMS OF A 
FOR DIFFERENT VALUES OF (@) 
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THE ELECTRICAL MANUFACTURE OF stant attention required by so many re- in transmission and to so utilize it where 
wanted, as to avoid unnecessary loss of 
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CARBON BISULPHIDE,: torts while working, and the frequent tear- 
BY EDWARD R. TAYLOR. ing down and building up of brickwork, heat by radiation, were the conditione 
to be attained in a successful solution of 


taking out of worn retorts and replac- 
the problem. ' 


The illustrations of the furnace shown 
here are taken from the drawings of a 
patent issued to the writer for an electric 
furnace for this purpose. Figs. 1 and 2 
are sectional elevations of the furnace, 
the former illustrating its method of oper- 
ation. Fig. 3 shows a horizontal section 
through one side of the furnace on the 
line AB. Fig. 4 represents a section 
through ihe furnace lower down on the 
line CD. Fig. 5 represents a horizontal 
section on the line EF at the bottom of 
the furnace. 

The furnace is of upright or stack form 
—its diameter decreasing toward the top, 
as shown in the illustrations, and is con- 
structed of iron shell and chambered re- 
fractory lining of firebrick or some equiva- 
lent substance—extending upward toward 
3 the top. The closure plates through which 
Uy the electrodes pass are carefully insulated 
yy ° with mica and asbestos, these materials 

being used throughout the furnace for 
insulating purposes. The gases arising 

pass off through a side pipe near the to 

of the furnace. | 
The feed materials are coke or carbon 
ž and sulphur. The latter is placed in the 
bottom of the working chamber of the 
furnace and as far up around the elec- 
trodes as may be deemed advisable. Frag- 
ments of broken carbon or coke are placed 
upon or between the electrodes, and the 
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CESS NWS a: , 
Fs > Se WSS ae whole body of the furnace is filled with 
We jj cae te er Yj A- -: charcoal as shown in the illustration. 
tYtw{ a ee 3 The various annular chambers in the 


lower part of the furnace are filled with 
Fras, 1, 8 AND 4.—ELECTRIC CARBON BIsULPHIDE FURNACE. sulphur, which, as it melts and runs in, 

forms an efficient regulator in the electric 
mation regarding the manufacture of bi- ing with new, with all the disorder and current. Sulphur, as is well known, is an 
sulphide of carbon in the electric furnace, great expense involved by such.methods. insulator, and if the heat becomes too in- 
at the present day photographs can say a0 To get the heat successfully to the in- tense more sulphur melts and rising up 
much that few words are necessary to say terior of a furnace without important loss around the electrode surfaces cuts down 
the rest. 

The manufacture of bisulphide of car- 
bon in the electric furnace has grown out 
of the need for a better process. No large 
préduction could be made in the old way, 
except by the multiplication of retorts, 
whose size must necessarily be small owing 
to the difficulty of making heat, externally 
applied, penetrate. In the first place, a 
shell is easily destroyed at such tempera- 
tures as are necessary for the reactions 
involved, and the further difficulty exists 
of getting the heat that passes the shell 
to penetrate to the centre of the contained 
charcoal or other form of carbon that may 
be employed. Added to this is the con- 
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GENERAL VIEW OF THE CARBON BisULPHIDE Works, PARTLY COMPLETED. 


the latter, thus reducing the current flux 
and the temperature. As the sulphur is 
vaporized the vapors pass off throngh the 
hot charcoal, combining with it and form- 
ing the vapor of bisulphide of carbon, 
which passes off through the side pipe at 
the top to the condenser. 

The electrodes pass through closure 
plates and packing glands into the interior 
of the furnace, where they are reenforced 
by a constant supply of broken carbons 
or coke that serves to greatly prolong the 
life of the more expensive electrodes. 
They also serve as a regulator of the elec- 
tric current and give it a uniformity of 
action within the furnace unattainable by 
movable electrodes. 

A further regulation is afforded by the 
molten sulphur in the bottom of the fur- 
nace, the level of which can be regulated 
at will, and so complete is this control that 
the current can be entirely cut off by flood- 
ing the electrodes. 

The conservation of heat in the fur- 
nace is also made clear in the drawings— 
the surrounding concentric passages being 
filled with powdered sulphur which must 
be melted by the heat constantly endeav- 
oring to escape through the sides of the 
structure. 

It will be observed that, as this furnace 
is arranged, both the carbon and the sul- 
phur approach each other in such a grad- 

ual manner and under such conditions 
as to meet each other under the most 
favorable circumstances for active com- 
bination, while the facility of the work 
leaves absolutely nothing to be desired. 
It is really a cleaning up of one of the 
most disagreeable of chemical manufact- 
ures. 

A plant for the manufacture of carbon 
bisulphide by this process has been erect- 


ed at Penn Yan, N. Y., and is shown in 
the accompanying illustrations. Excellent 
water power and convenient shipping 
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facilities were found at this site and more 
than 2,500,000 pounds of bisulphide have 
been made so far by this process. 

The electricity is supplied by two 330- 
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kilowatt two-phase Stanley induction gen- 
erators, which are giving the utmost satis- 
faction. They are, however, only run- 
ning at about half their capacity, as the 
water is supplied at only about half the 
available head. This will be increased as 
early as practicable. 

The water-wheels were furnished by the 
Dayton Globe Iron Works Company, and 
in their operation leave nothing to be 
desired. The dynamos are direct-coupled 
to the water-wheels by the coupling shown 
in the photograph taken as they were 
ready to remove in one piece from their 
works in Dayton, Ohio. The draft tubes 
are connected to the thimbles shown in the 
front, and a steel flume eight feet in 
diameter and sixty feet long connects 
the wheels to the water through a steel 
bulkhead communicating with the pond. 

With the present facilities one furnace 
is producing an output of 8,000 pounds 
per twenty-four hours, and with the in- 
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creased water head an output of 20,000 
pounds per twenty-four hours 1s not too 
much to expect with a correspondingly 
greater economy. It will, however, be 
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several years before the country could ab- 
sorb so large a quantity. 

The current is carried from the gener- 
ators to the furnace by aluminum bars, 
three-quarters inch by six inches, which 
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A Samoan Magnetic Observatory. 

The Göttingen Academy of Sciences has 
decided to establish and maintain at its 
own expense, during the period of the 
special international magnetic work, a 
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ically south of the Honolulu Observatory, 
and about the same distance south of the 
magnetic equator as the latter is north 
of it. The two observatories will likewise 
use practically the same instruments and 
methods, so that inter- 
esting and valuable con- 
tributions may be ex- 
pected from them. Mr. 
A. Nippoldt, of the Pote- 
dam Observatory, will be 
in charge of the Samoan 
Observatory. 
—— a 
In the electric furnace 
aluminum oxide is not re- 
duced by carbon, but if 
lime be added, calcium 
carbide is formed, and 
Messrs. A. Tucker and 
Herbert R. Moody have 
discovered by experiment 
that this reduces alumi- 
na; also that the yield of 
aluminum is increased 


by the presence of free 
carbon. The heat should 
not be applied longer 
than fifteen minutes, for 
by that time aluminum 
carbide is formed. 


Tar Two ALTERNATORS FURNISHING CURRENT FOR THE BISULPAIDE FURNACES. 


have been found very de- 
sirable for this work. 

There are two fur- 
naces, and as one fur- 
nace can constantly be 
run for several succes- 
sive months, it gives am- 
ple time to have one fur- 
nace in good working or- 
der at all times. 

Quite in contrast with 
the old retort method, 
there is no limit to 
the practicable size for 
such a furnace, provided 
it is supplied with the 
requisite quantity of 
electricity. Moreover, 
the larger the furnace 
the greater the economy 
of production, if proper 
regard for all propor- 
tions are maintained. 


Almost nothing is 
known of the amount 
of rain on the mountains in Arctic regions. 
Mr. Hamberg has placed large permanent 
pluviometers on some high mountains in 
Swedish Lapland and has observed that 
much more snow and rain fall there than 


in adjacent low ground. 


magnetic observatory near Apia, in the 
Samoan Islands. The observatory, says 
Science, will be equipped for observations 
in terrestrial magnetism, atmospheric 
electricity, meteorology and seismology. 
This observatory will be nearly magnet- 


THe PENSTOCK AND WATER-WHEELS, WITH ONE CARBON BISULPHIDE FURNACE IN COURSE OF ERECTION 
IN THE BACKGROUND. 


An important discovery of hematite iron 
ore hag just been noted near Barrow, Eng- 
land. On the shores of the Duddon 
estuary, at a depth of ninety feet from the 
surface, a deposit of rich ore has been 
pierced to a depth of sixty feet and the 
bottom has not been reached. 
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The Central Station of the Citizens’ Light 
and Power Company, Rochester, N. Y. 


situated in Monroe County, in the 

western part of the state of New 
York, about seven miles south of Lake 
Ontario, and is nearly bisected by the 
Genesee River, which passes through it in 
a northerly and southerly direction. 

The river has three falls and several 
rapids within the corporate limits having 
an aggregate descent of about 257 feet, 
affording power for many manufactories. 
The city has an area of about sixteen 
square miles and a population of about 
165,000. It has about 321 miles of streets, 
of which 124 are improved. 

The street lighting is almost entirely 
electric, there being 2,786 arc lamps out of 
a total of 2,930 street lights. 

The major portion of the commercial 
business in electric light and power lies 
within the half-mile circle taking the 
“Four Corners” as a centre, and within 
this district, on January 1, 1901, there 
were about thirty miles of tile duct laid 
in concrete which could be used for light 
and power purposes. During the last year 
this has been largely increased. 

The arc light circuits comprise about 
600 miles of single wire. The incandes- 
cent distribution is for the most part on 
the three-wire system and the balance on 
the single-phase alternating system. 

There are two lighting companies in 
Rochester, the Rochester Gas and Electric 
Company and the Citizens’ Light and 
Power Company, and it is with the plant 
of the latter company that this article has 
to do. The Citizens’ Light and Power 
Company, which commenced operation in 
the fall of 1892, had its plant (which is 
situated on Brown’s race and Factory 
street) ready for business November 17, 
1893. Brown’s race is an artificial water- 
way thirty-six feet wide by seven feet deep, 
running from the Genesee River, at Cen- 
tral avenue, to Brown street, where the 
overflow returns to the river. The Citi- 
zens’ Light and Power Company built its 
plant on the river bank below this race, 
which gave it a head of ninety-three feet. 
The original plans were for a building 
eight stories high, but were finally cut 
down to three stories and a wheel-pit. 
The company started in with one or two 
machines, but at the time of the destruc- 
tion of the plant by fire, on November 25, 
1900, it had installed and operating 
three 500-horse-power water-wheels, two 
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600-horse-power Corliss engines and one 
Woodbury tandem-compound 600-horse- 
power engine, all of which were connected 
with four jack-shafts on the floor above by 
rope drives running 7,000 feet per minute. 
In the boiler room there were eight hori- 
zontal tubuler boilers of 125 horse-power 
each. 

A steam plant is a very necessary ad- 
junct, as the Genesee water supply is a 
very precarious and uncertain quantity, 
the company being obliged to carry a full 
head of steam always, as it can take no 
chances of having its business interrupted. 

In summer the water runs almost dry 
and in the winter is full of ice, and at all 
times full of rubbish, which the river col- 
lects on its way through the city. 

On the floor above the shaft room was 
the dynamo room. In it there were in- 
stalled six 150-kilowatt double-current 
Westinghouse dynamos. These machines 
are similar to a rotary converter, but are 
belt-driven from clutch pulleys on the 
jack-shaft below. They gave 380-volt, 
two-phase, fifty-cycle alternatine current 
from one end and 500-volt direct current 
from the other end, the idea being to 
operate all the alternating ends in multi- 
ple on the alternating-current switchboard 
and all the direct-current ends on the 
direct-current switchboard ; but they were 
finally operated by running the alternat- 
ing-current ends together and putting in 
two Westinghouse 150-kilowatt multi- 
polar machines for the 500-volt work, as 
there was usually a pyrotechnic wind up 
when they attempted to operate both ends 
at once. The company also had two West- 
ern Electric sixty-light series arc ma- 
chines, which operated about one hundred 
commercial arc lamps in stores. 

After this plant burned down it was 
bought by the present company and the 
old station was reconstructed, to be oper- 
ated until a modern direct-connected plant 
could be built. The machinery was not very 
much damaged by the fire, though all the 
wooden floors were burned out. The recon- 
structed station consists of the same en- 
gines and water-wheels ; one jack-shaft was 
cut out, and two 180-kilowatt Westing- 
house two-phase 2,200-volt’ composite al- 
ternators were installed to replace three of 
the old doubje-current machines, three of 
which were installed again, two being used 
for power along with the two 150-kilowatt 
multipolar Westinghouse 500-volt ma- 


chines, and one on lighting circuits sep- 
arately. The 180-kilowatt machines were 
run in multiple on the balance of the load. 

Business came in so fast that the com- 
pany decided to erect a temporary engine 
at once on the site uf the new plant, con- 
sequently a direct-connected 500-kilowatt 
Stanley unit was installed, driven by a 
horizontal cross-compound Dickson engine 
and a 650-horse-power water-tube boiler. 
This machine is also run in multiple with 
the 180-kilowatt machines, the composite 
commutators being disconnected and the 
series and separate winding being con- 
nected in series on each machine. 

On Christmas eve all these machines 
were overloaded and had an exect balance 
on every phase and their proper share of 
load in proportion to their size, the total 
being 900 kilowatts. These dynamos were 
being driven by hand-regulated water- 
wheels and Corliss engines on the aame 
shafts, and the 500-kilowatt unit by a 
cross-compound condensing engine, and 
they worked to perfection. The company 
also replaced the Western Electric arc 
machines with three Thoms3on-Houston 
arc machines. The 530-volt direct-cur- 
rent power load goes as high as 800 am- 
peres, and the alternating-current lighting 
load to 400 amperes at 2,260 volts, and 
two are machines fully loaded. 

Just south of the old station is a piece 
of property about 200 feet long by 96 feet 
wide, which was occupied in part by an 
old factory. This property was acquired 
and the old buildings were torn down, re- 
vealing the solid rock extending from the 
race on the west, at an elevation of about 
ninety-nine feet above low water to a fac- 
tory building on the eastern side, about 
twenty-three or twenty-four feet above 
low water. On the south side of the new 
property is located a large factory build- 
ing, so that in excavating for the new sta- 
tion it was necessary to channel the rock 
at a distance from the property line of 
ahout two: feet, in order to preserve the 
adjoining foundations from injury. This 
left a width of about ninety-three feet on 
which the new station could be built. 
After a considerable study, it was decided 
that the engine house should be erected 
on the end of the lot toward the river, 
with the boiler house on a step of such 
height that the coal for use in the station 
might be driven in the ordinary coal carts 
from the race street on to the roof and 
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dumped through holes into a coal pocket, 
which should be situated above the boilers. 
The race itself runs in a general north- 
westerly and southeasterly direction, for- 
. ty-three feet from the building, along the 
northern side of the lot and ten feet from 
the building at the southerly side. The 
rock on this line was channeled down to 
about a grade of fifty-eight feet for the 
main floor of the boiler house. The boiler 
house basement, which is only of sufficient 
width to take in the two ash-hoppers and 
the centre aisle, was channeled down ten 


rirvrirri¢ tie 


ELECTRICAL REVIEW 


lines, running north and south, with the 
shafts running east and west, twenty-five 
feet nine inches from centre to centre. 

The generators are outboard of the en- 
gine, occupying the centre of the engine 
room, leaving an aisle ten feet wide be- 
tween the two lines of generators. 

On the east and west sides of the engine 
room the four mezzanine floors are placed, 
the two lowest being continuous with the 
engine platforms; the third mezzanine is 
used for the support of the condensers 
and heaters, and the fourth mezzanine, 
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inches by sixty-eight feet seven inches in 
the clear, and will contain ten 650-horse- 
power B. & W. type boilers, made by the 
Aultman & Taylor Company, of Spring- 
field, Ohio. These boilers will be set in 
four batteries of two boilers each, occupy- 
ing the four corners of the boiler house, 
with a singie boiler set in the centre of 
either side occupying the space imme- 
diately under the stacks. The boilers are 
set with no space behind them; cleaning 
doors being provided at the sides instead 
of in the back. The boilers will be fitted 
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Cross-SECTIONAL ELEVATION OF THE ROCHESTER CITIZENS’ LIGHT AND 


POWER COMPANY’S STATION. 


feet deeper, while a step of thirty feet was 
made to take the west wall of the engine 
room. The solid rock was leveled up with 
concrete to about the grade of various 
floors, as shown in the cross-section, and 
preparation was made for receiving the 
steelwork, which will shortly be erected. 

The design of the building is similar to 
that of other large electric lighting sta- 
tions which have been built in the last 
year, notably that of the Third avenue 
station of the Brooklyn Heights Railway 
Company, Brooklyn, N. Y. 

The engine room has mezzanine floors 
on either side, which support steam 
piping, condensers and other auxiliary ap- 
paratus, leaving the engine room a clear 
space, devoted to engines only. 

The engine house proper is approxi- 
mately seventy-six feet square inside of 
the columns, and is spanned by an electric 
traveling crane of thirty-five tons capac- 
ity, made by Alfred Box & Company, of 
Philadelphia. 

The engines themselves are set in two 


forty-six feet eight inches above the en- 
gine room floor, has as its outer edge the 
support for the crane runway. Eight feet 
above this mezzanine floor extends the 
lower chord of the engine room trusses, 
which span the engine room from wall to 
wall, ninety feet in the clear. These 
trusses are nine feet deep at the ends, with 
the upper chord on a slope one-half inch 
to the foot, to provide drainage for the 
roof. A monitor, to give light and afford 
ventilation for the engine room. extends 
down the centre of the roof, in north and 
south directions, above the trusses. 

At the south side of the engine room 
are three electrical galleries; the two 
lower are twelve feet six inches wide, but 
the upper, on which the switchboard is 
located, is sixteen and one-ninth inches 
wide. On the southeast corner of the en- 
gine room an addition extending up the 
full height of the building, eighteen feet 
six inches by forty-three feet, serves for 
additional switchboard space. 

The boiler house is eighty-nine feet four 


with “Acme” stokers and smokeless fur- 
naces of the latest type. 

The uptakes from the boilers will occupy 
the full width of the boiler, the back wall 
being protected by a cast-iron plate. These 


uptakes go directly upward into the bot- 
tom of a flue, which extends the full 
length of the boiler house on each side, 
discharging into the bottom of the stacks 
near the centre of the station. The coal 
pocket, having a capacity of 1,300 tons, 
occupies the second story of the boiler 
house. 

The roof over the boiler house is made 
sufficiently strong to support large coal 
wagons, which will deliver fuel for use in 
this station. Numerous hatches are pro- 
vided, so that the coal may be dumped 
into the coal pocket and entirely fill it 
without trimming by hand. The founda- 
tions of the stacks are also in this roof, 
and consist of heavy beams and girders. 
The stacks themselves are ten feet three 
inches in diameter, 178 feet above the 
grates and 130 feet above the base or 
foundation girders. They are lined for 
twenty feet above the base with four and 
one-half-inch firebrick and are two in 
number, standing on the east and west 
centre lines of the station, about forty-one 
feet from centre to centre. The stack it- 
self is made up of thirty feet of three- 
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eighths-inch plate, fifty feet of five-six- 
teenths-inch plate, and the upper fifty 
feet being one-quarter-inch plate. The 
stacks are surmounted with a “lotus” of 
neat design, and are furnished with 
ladders which extend from the roof to the 
top of the stack. Near the northwest cor- 
ner of the boiler house roof a bridge, on a 
grade of five per cent, connects the roof 
with Brown’s race, forming a runway over 
which the coal carts can pass to attain the 
roof of the station. From a point on the 
roof of the engine house, near the centre 
of the south wall, a cable runway is built 
above the roof, following the southerly 
line of the building and bridging Brown’s 
race to a cable tower on the west side of the 
race. Through this cable runway all the 
electrical cables of the station will be 
taken to the underground conduits. 

The outside byilding lines, in many cases, 
are only six or eight inches away from the 
rock, which: often extends as much as 
forty feet above the base of the wall, and 
provision has been made for the water- 
proofing of the outside of the wall and 
the proper draining of the space enclosed 
between the rock and the water-proofing. 
The walls themselves are to be built of the 
best hard-burned red brick of selected 
quality and color. Up to the original rock 
level the walls are to be laid up in Port- 
land cement, and above this in Rosendale 
cement. The interior exposed walls of the 
engine room are to be faced with a hard, 
light buff, face brick with an enameled 
brick wainscot running around the engine 
room about five feet above the floor. This 
is to be of white enameled brick, with the 
three lower courses of chocolate-color 
brick. 

All floors, with the exception of the 
main floor of the engine room, are to be of 
expanded metal construction, faced with 
a two-inch coat of granolithic finish. The 
engine room floor itself is to be made of 
cast-iron checker plates, three-quarters of 
an inch thick, and properly ribbed. 

The roof of the engine room will con- 
sist of terra-cotta roofing tile, laid be- 
tween T-irons, covered with composition 
roofing and slag. The roof over the 
boiler house is to consist of expanded 
metal arches covered with composition 
roofing and vitrified paving brick, laid on 
edge in roofing cement. 

As the station has no frontage on the 
street, the main door of the station will 
be situated upon the roof, near the parti- 
tion wall at the south side of the station, 
and stairs and an elevator will connect 
this entrance with various floors of engine 
and boiler rooms. 

All window frames and sash are to be 


ELECTRICAL REVI EW 


of cast iron with bluestone sills. All 
the other stone trimmings are also to be 
of bluestone. 

The engine and gencrator foundations 
are of monolithic concrete moulded in 
wooden forms. Granite capstones are 
omitted, as the quality of the concrete will 
be excellent and the heavy cast-iron en- 
gine and generator bases will be leveled up 
and grouted with fine gravel concrete. Be- 
sides carrying the engine these founda- 
tions support the floor beams for the main 
floor. 

The engine room proper is seventy-six 
feet wide, centre to centre of columns, 
supporting the mezzanines and crane 
girders, and seventy-six feet six inches 
long with mezzanine floors on each side 
six feet ten inches wide. The first two 
mezzanine floors are on the same level 
with the engine platforms, the third mez- 
zanine floor is on the same level as the 
main electrical floor and carries the 
primary and secondary feed-water heaters 
and conductors, and the fourth mezzanine 
floor is six inches below the top of the 
crane girders and is supported on one side 
by them, as will be scen by referring to 
the cross-section of station. The construc- 
tion of the above floors is of the usual type 
of girders and floor beams, being propor- 
tioned to carry a uniform load of 600 
pounds per square foot. Where it was 
necessary to use built-up girders they were 
composed of one twenty-four-inch web- 
plate and four angles, five inches by three 
and one-half inches, of varying thickness, 
depending on the load. 

The crane girders supporting the thirty- 
five-ton crane are seventy-six fect, centre 
to centre, and as it is absolutely neces- 
sary that this span be maintained through- 
out the entire length, a special means of 
adjustment was designed by which this 
could be accomplished by the use of pack- 
ing plates. The engine room roof is car- 
ried by four trusses, each having a span 
of eighty-nine feet eight inches on 
which rests the nine-inch I-beam purlins. 
the purlins being supported at the ends 
of the engine room by rafters, and tees are 
laid on the purlins to carry the roofing 
tile. 

The boiler house is sixty-nine feet 
eleven inches wide, centre to centre of 
columns, and cighty-nine feet long. The 
boiler fronts, the automatic stoker, the 
concrete ash-hoppers and part of the side 
walls of the boilers are supported by the 
main boiler house floor,but the boiler drums 
and tube sections are hung from pairs of 
fifteen-inch I-beams which frame into the 
horizontal coal-pocket girders. Above the 
boilers is the coal pocket which is twenty- 
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one feet wide at the bottom with sides 
sloping at forty-five degrees and seventeen 
feet six inches high to the bottom of the 
boiler house roof beams. The girders 
used in the coal-pocket construction are 
composed of one web-plate thirty-six 
inches deep and four angles six inches by 
six inches, with cover plates fourteen 
inches wide where necessary. Framing into 
the lower horizontal coal-pocket girders 
and running lengthwise with the boiler 
house are seven 20-inch by 80-pound 
I-beams forming the floor at the bottom 
of the coal pocket, which is twenty- 
one feet wide. The inclined sides are 
composed of one 20-inch by 65-pound 
I-beam, two 18-inch by 55-pound I-beams, 
two 15-inch by 42-pound I-beams, and 
one 12-inch by 3114-pound I-beam, the 
largest beam being at the bottom and the 
size decreasing toward the top, as the 
pressure of the coal perpendicular to the 
inclined sides varies from 550 pounds per 
square foot at the bottom to zero at the 
top. The bulkheads at the ends of the 
coal pocket and at the centre, where the 
uptakes pass up, are constructed of eight- 
inch by eighteen-pound I-beams_ placed 
vertically about three feet six inches apart. 
Tie rods, seven-eighths of an inch in 
diameter, spaced about five feet apart, are 
used in the horizontal floor, and inclined 
sides and tie rods, three-quarters of an inch 
in diameter, at the same spacing in the 
bulkheads. 

As the coal is delivered by means of 
large coal wagons driving over the roof 
and dumping directly into the coal pocket 
through any one of the eighteen coal holes, 
it was necessary to make the roof of a 
substantial and heavy construction. The 
girders in the boiler house roof are made 
up of one web-plate thirty-six inches wide 
and four angles six inches by six inches, 
with fourteen-inch cover plates where re- 
quired, and the floor beams are fifteen- 
inch by forty-two-pound Ts, spaced 
about three fect six inches apart. In the 
centre bay of the boiler house are located 
the two stacks, each stack being twenty 
fect six inches from the centre of the 
building. The stacks are supported from 
the boiler house roof by a heavy system of 
zirders and beams. Each stack is anchored 
to the girders by eight bolts one and three- 
quarters inches diameter, with ends upset 
to two and one-quarter inches. The 
entire structural work, including the 
stacks and flues, the stairways and orna- 
mental facia work, is furnished by the 
American Bridge Company. 

BOILERS. l 

The boilers are of the Babcock & Wil- 
cox type, made by Aultman & Taylor 
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Manufacturing Company, of Mansfield, 
Ohio. They are standard double-deck 
boilers, containing twenty-one sections of 
fourteen four-inch tubes eighteen feet 
long, and three forty-two-inch drums 
about twenty-two feet long. They have a 
heating service of 6,500 square feet each 
and are rated at 650 horse-power each 
on a thirty-pound basis, but are guaran- 
teed to run continuously at a fifty per cent 
overload. The boilers are designed for a 
working pressure of 225 pounds, but 175 
will be the pressure usually carried. These 
boilers will be equipped with the “Acme” 
smokeless furnace and automatic stoker, 


which will be specially arranged for the 
smokeless burning of soft coal. The 
stokers have a large grate surface and are 
specially designed to meet severe condi- 
tions. An interesting feature is the ease 
and celerity with which the automatic 
stoker may be converted into a hand-fired 
grate, or vice versa. The front ends of the 
grate bars are carried in a toggle so ar- 
ranged that the bars may be placed at any 
angle from the horizontal to about forty- 
five degrees, and thus are able to burn 
many different grades of coal without put- 
ting in new bars. 

The concrete ash-hoppers are hung 
from the steel structure immediately be- 
low the stokers and discharge into cars 
which dump into a tubular chute at the 
northern end of the basement. A stream 
of water carries the ashes down in the 
chute to the flat below the station. 
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The three drums of the boiler are con- 
nected by a standard cross-over pipe for 
the safety valves and by a special cross- 
over pipe for the steam connections, both 
of which are connected to the drums by 
means of a flexible joint of the ball-and- 
socket type. In the case of the safety- 
valve connections the outlets are arranged 
in the form of a triangle, so that any dif- 
ference in alignment of the drums will 
not produce a leak. The steam cross-over 
connections are laid out with reference 
to the future use of superheaters, which, 
throughout the design of the plant, has 
been kept in view. Nozzles have been 
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provided on these cross-over pipes, so that 
any of the commercial types of superheater 
can be readily applied to the boiler. 

On the front of each drum a combina- 
tion stop and check valve is provided for 
the feed-water inlet, the feed water being 
brought to this valve by means of bent 
annealed brass pipes, fed from a loop 
main, which rises up through the floor on 
either side of the battery near the front 
and passes over the top of the boilers. 
In these risers, about three feet from the 
floor, are located the main check valves 
and the straightaway Y stop valve. The 
blowoff drums, twelve inches in diameter, 
are fitted with two blowoff connections, 
which pass out through the side wall of 
the boiler and are fitted with a standard 
blowoff valve and special asbestos-packed 
cock in series. 

The safety valves were made by the 
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Star Brass Manufacturing Company, and 
are of extra heavy type, with nickel seats 
and mufflers. 

The outlet nozzle of the cross-over pipe 
supports a steam-actuated stop and check 
valve. This valve has all the advantages 
of the ordinary stop and check valve, with 
the additional advantage that it can be 
closed from several stated points in the 
station by means of pilot valves. These 
valves are made by the Davis Regulator 
Company. From these automatic stop 
valves the ten-inch bent steel pipe connec- 
tions are made to the fourteen-inch boiler 
steam main which is located in a north 
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and south direction in the centre of the 
boiler room. These ten-inch connections, 
where they enter the main, are provided 
with a gate valve. The steam main is 
so laid out that practically no vibration 
can occur, all expansions being taken care 
of by long radius bands properly sup- 
ported from the coal-pocket floor above. 
The main itself is provided with cutoff 
valves at the proper points, so that it may 
be divided up into sections. Between the 
second and third mezzanines on either side 
of the engine room the fourteen-inch en- 
gine room steam mains are located. These 
mains are connected with the boiler room 
steam mains by means of two fourteen-inch 
bent steel pipes, which run near the centre 
of the station from the boiler room main 
and through the walls to a T-connection 
in the engine room above the fourth mez- 
zanine, where they branch downward into 
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a fourteen-inch connection to the westerly 
engine room main and upward through 
twelve-inch bent steel pipes carried by the 
lower chord of the main trusses to the 
easterly side of the station. A footwalk 
alongside the main is provided in each 
case. Due provision has been made in all 
this piping for the taking care of expan- 
sion and vibration. 

The engine connections are taken from 
the under side of the main and dropped 
directly into a separator, from which a 
twelve-inch horizontal bent pipe of large 
radius conducts the steam to the engine 
throttle. All valves in this high-pressure 
steam system are of the Chapman make, 
the valves being by-passed. 

The station is designed to accommodate 
six vertical cross-compound engines, three 
of which are at present being built in the 
shops of the Southwark Foundry and Ma- 
chine Company, Philadelphia. 


Each engine is arranged to drive one - 


1,200-kilowatt, 2,400-volt, 60-cycle alter- 
nator, placed between the low-pressure 
side of the engine and outer pedestal. 
The diameters of the cylinders are twen- 
ty-eight and sixty-eight inches, giving a 
ratio of six, and the stroke forty-eight 
inches. The engines are designed to run 
at a normal speed of ninety revolutions 
per minute, with an initial steam press- 
ure of 160 pounds and a vacuum of 
twenty-six inches. Under these conditions 
each engine will develop 1,800 horse- 
power at thirty per cent cutoff, and a 
maximum of 3,000 horse-power. They 
will, however, be built strong enough to 
work under 200 pounds steam pressure. 
When running with the most economical 
load they will require not more than thir- 
teen and one-half pounds of dry steam 
per indicated horse-power, including the 
steam used in the reheater, while the steam 
variation from no load to full load will 
not exceed three per cent from the nor- 
mal. Under any change of load the in- 
ternal variation of speed will not exceed 
one-quarter of one geometrical degree 
from the position of uniform rotation. 
The design of the engines is a most 
pleasing one, and the massive construction 
of the parts will at once impress one upon 
an examination of the outline drawing. 
The bed-plate of two heavy iron castings 
securely held together by shrunk links, and 
containing the main bearings, which are 
of as convenient a kind as any we have 
recently seen. They are designed with a 
loose lower box carrying a cast-iron liner 
without flanges, but recessed into the box 
by a circular projection, making it secure 
against end movements, and readily re- 
movable by raising the shaft but slightly. 
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The bearings are all lined with babbitt 
metal, hammered into place, bored and 
scraped to fit the shaft. The outer bear- 
ing extends down to the floor line, resting 
upon a heavy sole-plate, and is of the self- 
oiling type. 

The shaft is of open-hearth forged steel, 
having a single-arm crank on the high- 
pressure end and a double-arm crank on 
the low-pressure side, which are of open- 
hearth cast steel and counterbalanced to 
offset the weight of the reciprocating 
parts. All of the pins, the eyes for which 
are bored by special machinery after the 
dises are in place on the shaft, thus en- 
suring their accurate alignment, are of 
forged steel, and, like the journals, are 
ground and polished. The double-arm 
crank is provided with an adjustable 
crank-pin to compensate for any inequal- 
ity in the wearing down of the main bear- 
ing boxes. 

The flywheel is twenty feet in diameter, 
and weighs, with the armature sloeve, close 
to 125,000 pounds. It is made of cast- 
iron segments, securely held together at 
the rim by T-headed shrunk links, and at 
the hub Ly means of fitted bolts through 
the armature sleeve. The rim has seg- 
ments of cast steel on either side, which 
lap the joints in the cast-iron rim and 
are secured to it by through rivets. The 
armature sleeve is bolted directly to the 
spokes of the generator, thus relieving the 
shaft of any strain between the flywheel 
and generator. 

The housings, of the bell type now 
used largely by the toremost engine build- 
ers, are graceful in design and substan- 
tial in construction, affording a large arca 
for the cross-head guides and carrying the 
cylinders on the upper end. The con- 
necting rods are solid at the cross-head 
end and of the marine type at the crank- 
pin end, while the cross-heads are of cast 
steel with adjustable babbitted shoes. 

Cylinders and heads are all covered by 
neat metallic lagging over the non-con- 
ducting material. 

The system of draining the cylinders 
and chests of any water when starting up 
has been carefully studied, and the result 
is shown in a simple arrangement of an 
excellence rarely reached in vertical en- 
gines. Any or all drains can be opened 
from the ground level by the movement 
of levers conveniently placed. The throttle 
valve also is interesting in design, being 
capable of slow opening or closing by the 
usual hand-wheels, or of being instan- 
taneously closed by the throwing of a 
single lever. 

Economica] distribution of steam is ac- 
complished by means of double-ported 
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Corliss valves, thus reducing the travel 
to a minimum, and are actuated by sep- 
arate steam and exhaust eccentrics on both 
the high and low-pressure side. The dash- 
pots are of a reliable type, and are claimed 
by the builders of the engines to be ab- 
solutely noiseless. 

These engines, as indeed all engines for 
sixty-cycle, three-phase generators recently 
built by the Southwark Foundry and Ma- 
chine Company, use the King regulating 
device for readily synchronizing the ma- 
chines. The operator on the switchboard 
sends current at will through a small 
motor which acts as a governor counter- 
weight, thus enabling him to vary to any 
extent the speed of the engine. 

The governor is of the well-known 
Porter type, and controls the cutoff on 
both the high and low-pressure cylinders. 
It is driven by steel-cut spur gears direct 
from the main shaft of the engine. 

In constructing the pistons care has 
been used to obtain the simplest construc- 
tion consistent with the most recent prac- 
tice, and the hollow form with sectional 
packing rings set out by springs was finally 
adopted. 

The reheating receiver has a reheating 
surface which appears tremendous when 
compared with the short tubes in some of 
the reheaters we have recently described, 
but the builders claim that this is abso- 
lutely necessary if the steam economy is 
to vary but slightly under all conditions 
of load. 

The total weight of each engine is about 
500,000 pounds, and the dimensions of 
the principal narts are as follows: 


Main bearings, inner.......... 18 x 24 inches. 
ss ae OUr... e... 22x40 “n 
Outer 5) - wicekeewnsee’ wx “s 
Crank pin, H. P.............-. 12x10 *" 
3 ) E A 15x10 “ 
Crosshead pin8S.......essseses. 9x10 ‘ ; 
Piston rod........ ATEENAN 61g ‘‘ diameter. 


The physical and chemical characteris- 
tics of materials used in the engines are 
those specified by the Southwark Foundry 
and Machine Company in all of their en- 
gines, and, being very rigid, ensure the 
highest quality of materials. 

A Bulkley condenser is provided with 
each engine capable of condensing 24,000 
pounds of steam per hour, and maintain- 
ing a vacuum of twenty-six inches when 
supplied with cooling water at seventy- 
five degrees Fahrenheit. The usual auto- 
matic free exhaust valve and connections 
are placed in the exhaust pipe of each en- 
gine, and a Wainwright feed-water heater, 
suitable for 1,800 horse-power, fitted 
with corrugated copper tubes, is connected 
to each engine exhaust pipe. 

The exhaust pipes are galvanized sheet- 
iron pipe, and extend from the top of the 
automatic relief valves, near the con- 
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denser, through the roof, surmounted with 
standard exhaust heads. The feed water 
is taken from the hot well or from the 
city water connections and is handled by 
two duplex outside-packed plunger pumps, 
with two twelve-inch diameter high-press- 
ure cylinders, two eighteen-inch diameter 
low-pressure cylinders, four nine-inch 
diameter single-acting water plungers with 
a common stroke of eighteen inches. 
These pumps are to work against 250 
pounds water pressure and either is suffi- 
ciently large to handle the entire installa- 
tion. They were furnished by Thomas 
A. Lewis. From the pumps, feed water 
is taken through the primary heaters, lo- 
cated in the exhaust pipe between the en- 
gine and condenser, then to the secondary 
heater, where it is heated nearly to the 
boiling point, and thence into the 
feed mains which run along underncath 
the boilers immediately in front of the 
ash-hoppers, where connections are made 
to the vertical lines at the side of the 
boiler, as mentioned before. 

Both the primary and secondary heaters 
were furnished by the Taunton Locomotive 
Manufacturing Company, and are of the 
Wainwright evenflow type with corrugated 
copper tubes. There are six primary 
heaters and two secondary heaters. The 
feed-water piping is of the same extra 
heavy type as the high-pressure steam 


piping, and the heaters and pumps are 


specially designed to meet the company’s 
specifications. 
CONDENSING WATER. 

The penstock of the old station serves 
as a supply pipe for this water, a twenty- 
four-inch nozzle being placed on the side 
of the penstock near the forebay and two 
twenty-inch connections, fitted with valves 
and strainers, are branched into one 20- 
inch pipe, which runs along the station 
wall obliquely to a point just below the 
third mezzanine floor on either side of 
the engine room. Here sixteen-inch pipes 
are carried along the mezzanine, reducing 
to twelve inches and ten inches at the 
various engines. The injection pipes are 
taken from this main and are properly 
provided with injection valves, operated 
from the floor, and small mesh strainers. 
The water from the hot wells overflows 
into a large cast-iron overflow pipe, which 
runs underneath the hot wells north to the 
northerly wall of the station on each side 
of the engine room, discharging either into 
the tail race of the old station or through 
underground pipes to the flat on the bank 
of the river to the east of the station where 
settling and purification tanks may be 
installed. 

The steam lines to the pumps and ex- 
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citer engines are taken from a six-inch 
vertical pipe, which drops from the main 
on the north side of the station to a small 
separator in the basement. All of the 
auxiliary exhaust steam passes through 
the secondary heaters, and includes the 
steam from the four stoker engines, the 
steam from the two feed pumps, two ex- 
citer engines, with enough steam from the 
receiver of the main engines to heat the 
feed water to the desired temperature for 
maximum economy. 

In addition, the exciter engines are de- 
signed so that they may be worked con- 
densing in order to get the greatest over- 
load capacity possible to the engine, in 
event of a breakdown. 

The entire piping installation is to be 
an example of the best practice in piping, 
and every precaution has been observed 
to get a thoroughly tight and satisfactory 
system. The flanges are of the new extra 
heavy standard, and all fittings and valves 
are special in their type to suit the very 
severe conditions under which they will 
work. The details of the flanges, fittings, 
valves and of the bent pipe have been 
carefully worked out and the maintenance 
charge of the system will be extremely 
small. The piping contractors are Messrs. 
Howe & Bassett, of Rochester. 

ELECTRICAL EQUIPMENT. 

The generating apparatus consists of six 
1,360-kilowatt,2,500-volt, 2-phase, 60-cycle, 
90-revolution-per-minute, steam -driven 
generators, installed in the main station, 
and three 350-kilowatt, 2,500-volt, 2-phase, 
60-cycle, water-wheel generators, direct- 
connected to three turbines, installed in 
the adjoining station, transformed into an 
extension of the main operating room. 
The 1,360-kilowatt steam-driven gener- 
ators, which are of the revolving-field 
type, are designed to carry full rated am- 
pere load and voltage, with a power-factor 
of eighty per cent, and also to carry at 
rated voltage twenty-five per cent am- 
pere overload at ninety per cent power- 
factor, for three hours, or fifty per cent 


ampere overload at ninety-five per cent 


power-factor for one hour, after a contin- 
uous full-load run, without heating more 
than sixty degrees centigrade (by resist- 
ance) over the surrounding air. The 
water-wheel generators of the inductor 
type have also a liberal overload capacity 
and low heating limit. The excita- 
tion of the present generators is pro- 
vided by two eteam-driven 75-kilowatt, 
125-volt, direct-current exciter sets; but 
later an induction motor exciter will be 
added to supplement the steam-driven ex- 
citere. These were installed first on ac- 
count of the greater reliability for con- 
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tinuous service, the excitation of the gen- 
erators being thereby made independent 
of any electrical digturbance which might 
affect the regular operation of the system, 
and also on account of the relatively high 
economy realized by utilizing the exhaust 
steam to heat the boiler feed water, as this 
station has no other steam auxiliaries ex- 
cept the boiler feed pumps and stoker en- 
gines. 

In this station will also be inetalled 
three 500-volt motor-generator sets to re- 
place the old equipment in the old station 
and to provide new capacity for this serv- 
ice. These motor-generator sets consist 
of two sets of 250-kilowatt and one set of 
500-kilowatt 500-volt compound-wound 
generators, direct-driven by 2,200-volt 
synchronous motors. The motor-generators 
will be started from the direct-current 
side, and to provide direct current. In 
case of shutdown of the 500-volt direct- 
current supply, a 50-kilowatt 500-volt 
direct-current generator has been installed 
at one end of one of the exciter engine 
shafts furnished with a coupling. This 
small generator will also be used to carry 
light loads as well as for occasionally start- 
ing the motor-generator sets. 

All electrical connections of generators 
and exciters, etc., are brought to the 
operating switchboard on the gallery, 
running east and west on the south side 
of the station, and having lateral extension 
on the east wing of the station. On this 
gallery and at the centre, facing the centre 
aisle of the operating room, are placed the 
nine generator panels, with instruments 
and switching gears on the front of the 
panel and two sets of busses, with trans- 
formers, etc., on the back. The main 
switches are single-throw oil switches, 
with an independent oil tank for each of 
the four legs of the two-phase circuit. 
From the oil switch the circuit 1s brought 
to a specially designed two-bus knife-blade 
selector switch mounted on top of the 
panel and operated by a system of gears 
and levers controlled from the front of 
the panel. These switches make connec- 
tions to the two independent sets of bus- 
bars and enable one to operate different 
generators on different bus-bars whenever 
it may be desirable to do so to ensure the 
continuity of service of the whole system. 
Each generator panel is equipped with 
two alternating-current ammeters, one 
alternating-current voltmeter, one field 
ammeter, an indicating wattmeter, a 
ground detector and a synchronizer con- 
sisting of two transformers, one on the 
machine side and one on the bus side of 
the oil switch, with two synchronizing 
lamps and a switch in series, as well as 
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generator and field switches and an over- 
load relay. The field rheostats are located 
on the mezzanine floor below the operat- 
ing switchboard with rheostat diala 
clamped to iron beams below, with 
pedestal and controlling-wheel mounted 
above in front of each machine panel, and 
within easy reach of the operator. 

On the east side of the machine panels 
are mounted the exciter panels equipped 
with ammeters, voltmeters, ground de- 
tectors, field rheostat dials, etc., and nec- 
essary switches. After the exciter panels 


come the alternating-current lighting 
single-phase panels with two circuits to 
each panel. Each circuit has a double- 
throw oil switch, one ammeter and two 
expulsion fuse blocks. At the extreme 
end and on the bend along the eastern 
wing of the gallery is provided ample 
space of 4,000 alternating-current series 
are lamp panels. 

At the west side of the generator panels 
are mounted four power panels controlling 
four two-phase high-tension cable feeders 
transmitting 2,500-volt two-phase current 
to the direct-current motor-generator sub- 
station. For safety, as well as for econo- 
mizing space and to bring all apparatus 
within easy supervision of the switchboard 
attendant, two electrically operated oil 
switches, one for each set of busses, have 
been adopted for these power panels, on 
which are only mounted two ammeters, 
one power-factor indicator, one polyphase 
wattmeter, one overload time-limit relay 
and a set of small switches controlling the 
two electrically operated oil switches 
erected on the mezzanine floor below. On 
the same panels are also mounted syn- 
chronizers which allow to synchronize and 
close both switches at the same time, there- 
by tying together the two busses. The 
load can then be shifted from one bus to 
the other bus, and the first set of switches 
opened thereby disconnecting the substa- 
tion from one set of busses without dis- 
turbing their operation. Under normal 
operation, however, the two oil switches 
on the power panels will be interlocked 
so as to prevent unintentional closing of 
both switches at the same time. 

Following the substation power panels 
there are two power panels for the 500- 
volt motor-generator sets installed at the 
station. Also for these panels electrically 
operated oil switches, mounted on the mez- 
zanine floor below, have been adopted, 
and on the panels are mounted the main 
500-volt direct-current switches and field 
switches, the small starting switch, the 
switches controlling the electrically oper- 
ated oil switches, the synchronizing lamps 
and also alternating-current ammeter, 
power-factor indicator, direct-current am- 
meter, time-limit relay and direct-current 
circuit-breaker. The instruments and 
switching gears of the two 250-kilowatt 
units are mounted on one panel and the 
500-kilowatt unit, with the fifty-kilowatt 
starter and motor-generator starting 
switch, is controlled from the second 
panel. Field rheostats and dials are on the 
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floor below and are operated from stand 
in front of the panels. i 

The 500-volt direct current passes 
then through a totalizing panel with am- 
meter, wattmeter and ground detector, 
and feeds three direct-current feeder 
panels, two circuits on each panel, each 
circuit being equipped with knife switch, 
circuit-breaker and ammeter. 

From the switchboard gallery all wiring 
is carried in suitable ducts and cable 
racks to the large manhole in the street 
outside the station and from this point the 
cable circuits are carried underground to 
the central section of the city, or to the 
other sections of the city where overhead 
distribution is used. 

The substation power feeders are made 
up of paper-insulated, lead-covered du- 
plex cables, drawn into tile ducts, with 
manholes at every street intersection. 
There is now only one substation, located 
at Minerva place, near Main street, and 
at the centre of distribution of the busi- 
ness section. The substation was a manu- 
facturing building, of which only the 
basement and first floor have been used for 
the substation, leaving the tenants above 
undisturbed. In thís substation are now 
being installed two motor-generator sets, 
consisting of one 500-kilowatt synchro- 
nous motor, operated from the 2,200-volt 
two-phase supply and driving two direct- 
connected, 250-kilowatt, 135-volt, 360- 
revolutions-per-minute, direct-current gen- 
erators. In addition a small seventy- 
five-kilowatt motor-generator set is in- 
stalled, to be used as a starter as well as 
to operate at light loads. 

All switchboard apparatus is mounted 
on the same gallery, running lengthwise 
one side of the building. At one end are 
the machine panels, with oil switches, bus- 
sclector switches, instruments and synchro- 
nizers and overload time-limit relays. At 
present there are no feeder panels, the ma- 
chine panels being now used also as feeder 
panels, the feeders being connected to two 
sets of bus-bars, from either of which any 
machine can be operated by means of the 
bus-selector switches. Field rheostats of 
motors are installed underneath the gal- 
lery and rheostat dials are controlled from 
the front of the switchboard. 

The low-tension direct-current switch- 
board, separated from the high-tension 
switchboard by heavy soapstone barriers, 
is divided into three sections in this order: 
First, the neutral bus, from which the oper- 
ation and regulation are accomplished ; 
second, the positive outside pole switch- 
board for generators and _ low-tension 
feeders; third, the negative outside pole 
switchboard for generators and low-tension 
feeders. 

On the neutral switchboard are mounted 
the main neutral switches, field switches 
and starting switches, with field rheostat 
dials, ammeters, galvanometers, station 
voltmeter and standard feeder voltmeters. 

The outside pole switchboards have two 
sets of bus-bars which can be ticd together, 
and each fecder is equipped with an 
ammeter. 

The low-tension feeder cables drop from 
the feeder switchboards and, properly 
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racked, are brought to the cable vault, 
where connections are made to the 
underground cable feeders. They are 
drawn into subway ducts and brought to 
the intersection of Minerva place and 
Main street, where they branch out in 
different directions, in the existing sub- 
ways, reaching out into the heavily loaded 
districts in this section of the city. 

The company is now using concentric 
cables of 1,000,000 c. m. sectional area for 
each conductor, with six pressure wires for 
feeders and 350,000 c. m. and 200,000 
c. m. single conductor cables for mains. 
The neutrals are now of 350,000 c. m. 
section, but 1,000,000 c. m. cable will 
also be used. All low-tension cables are 
paper-insulated and are designed for a 


. working pressure of 750 volts direct cur- 


rent. 

It may be wondered at at first that 
a steam generating plant of this size and 
importance should have developed in this 
section where water power is at times so 
plentiful, but the parties responsible for 
this enterprise are very confident of the 
advantages of steam generation over water 
power, basing their claims first, on the 
fact that water power is uncertain and 
inadequate at certain periods, which makes 
it necessary to install an auxiliary steam 
plant of equal capacity to the water plant, 
thereby adding expense to the investment 
account, as well as to the production cost; 
second, that the water power has to be 
utilized at several stations which is 
detrimental to the economy of operation ; 
third, that the steam plant and the water 
plants require duplication of station ap- 
paratus and transmission lines; and 
fourth, that in a highly efficient steam 
plant with the price of coal as low as it 
is in Rochester, the saving of coal is a 
small factor of the total cost of production 
and distribution. 

The entire plant has been designed 
under the supervision of Mr. Thomas E. 
Murray, of New York city, who has con- 
ferred as to local exigencies with Mr. 
M. J. Warner, the general manager of the 
Citizens’ Light and Power Company, and 
Mr. A. Anderson, the operating superin- 
tendent of the Citizens’ Light and Power 
Company. A sufficient guarantee of the 
efliciency and excellence of the plant 18 
furnished by the fact that Mr. Thomas E. 
Murray has designed in the past such sta- 
tions as the Kings County Electric Light 
and Power Company, of Brooklyn, N. Y., 
of 10,000 horse-power capacity ; the Water- 
side station of the New York Edison Com- 
pany, with a capacity of 150,000 horse- 
power; the station of the Equitable Gas 
and Electrice Company, of Utica, N. Y., 
of 3,000 horse-power capacity, and the 
Third avenue station of the Brooklyn 
Rapid Transit Company, of Brooklyn, — 
N. Y., with a capacity of 50,000 horse- 
power. 

The fact that the Citizens’ Light and 
Power Company will generate alternating 
current at 2,200 volts will result in giving 
the citizens of Rochester as satisfactory 
electric service in the outskirts of the town 
as in the centre, this never having been 
possible up to the present time. 
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The Bremmer Arc Lamp. 

There has just been installed in the 
offices of the Westinghouse Electric and 
Manufacturing Company, in New York 
city, a number of arc lamps of the interest- 
ing type recently invented by Herr Hugo 
Bremmer, the American patents for these 
lamps having beeen acquired by Mr. Geo. 
Westinghouse. Several of the lamps have 
also been installed for private outdoor 
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lamp is exceedingly steady. The lamp 
is made also in a smaller size, as shown, 
consuming six amperes, and giving 2,000 
candle-power. 
Mr. Peter Cooper-Hewitt’s mercury vapor 
lamps is shown suspended between two of 


the new Bremmer lamps. 


trode points and immediately withdrawn, 
leaving the are established. The mech- 
anism for feeding is of the simplest clutch 
variety. 

The most interesting feature, however, 
of the lamp is in the nature of the carbons 
used. The positive and negative carbons 


differ in size, the positive being the larger, "e 
and while the negative carbon is solid the The Br nee ante atents Held 
nvalid. 


positive is cored and filled with a mixture 


of carbon powder and metallic salts. In In the United States Circuit Court, at 


In the illustration one of. 


lighting in New York city. 


Four BREMMER ARC LAMPS AND A CooPER-HEWITT SPIRAL LAMP. 


The Bremmer arc lamp, of which a 
photograph is here reproduced, is of a type 
widely different from others now in use. 
In essential construction it consists of a 


number of carbons, obliquely approaching 


one another, the arc burning between their 
lower ends and being held in position by 
a magnetic “blast.” This arc is burned in 
a cup-shaped chamber into which the ends 
of the two carbons protrude, and the lamp 
casts no shadows under the arc. The metal 
chamber or cup being enameled with white 
forms also a reflector. The carbons are 
made in short sections, a number of them 
being located in a magazine and automat- 
ically fed down, so that as one is burned 
another takes its place. The arc is struck 
by means of a carbon point on the end of 
a lever, which, when current is turned on 
the lamp, is thrown over against the elec- 


the patent specifications covering the lamp 
such substances as salts of calcium, mag- 
nesium and strontium, fluorspar, glass, 
ete., are mentioned as appropriate for this 
purpose. A flux generally consisting of 
a fluoride is added to this mixture, this 
preventing the formation of hard cinders 
which might injuriously affect the burning 
of the lamp. The inventor states that 
fluorine in particular, if added to the 
carbon compound in conjunction with 
twice its quantity of calcium salts, yields 
a pleasant yellowish light. 

The lamps shown in the foreground are 
of 4,500 candle-power and consume nine 
amperes at 110 volts, exhibiting thus an 
efficiency of about three times that shown 
by the enclosed arc lamp. The light is a 
magnificent golden white, resembling af- 
ternoon sunshine, and the burning of the 


Pittsburgh, Pa., on January 27, Judges 
Joseph Buffington and Mark A. Acheson 
held that the Carty patents, generally 
known as the bridging bell patents, were 
invalid. 

The suit waa an injunction proceeding 
brought against the Anthracite Telephone 
Company, of Williamsport, Pa., by the 
Western Electric Company. The injunc- 
tion was refused and the costs were placed 
upon the plaintiff. The case is in many 
respects remarkable; the judgment is a 
reversal, by themselves, of the opinion 
held by the two judges in a former case 
of the Western Electric Company against 
the Millheim Electric Telephone Com- 
pany. The same judges decided at that 
time in favor of the Carty patents, their 
judgment being confirmed by the Circuit 
Court of Appeals. In his opinion refus- 
ing the injunction and placing the costs 
on the Western Electric Company, Judge 
Buffington says that he and the United 
States Court of Appeals would have dis- 
missed the former case had they known 
that the American 'Felephone and Tele- 
graph Company, as since developed, own- 
ing more than one-half of the stock of the 
Western Electric Company, bought out the 
Millheim company, pending the decision. 

Judge Buffington, in his opinion, de- 
clares that the devices covered in the 
Carty patents involve no patentable nov- 
elty, because the general principles ap- 
plicable to series and multiple-are dis- 
tribution were known and used prior to 
Carty’s invention. 

It has generally been felt that these 
patents, which were issued to Mr. John J. 
Carty in the year 1891, were the basis 
upon which the modern telephone ex- 
change business has been constructed. 

eee eee 
Book Review. 

“Simple Electrical Working Models; How 
to Make and Use Them.” 4% by 7%. Fully 
illustrated. 70 pages. London. Dawbarn 
& Ward, Limited. Sixpence net. 

This little book is No. 8 in the Model 
Engineer’s Series. The editor, Percival 
Marshall, has set forth the construction of 
models in a way which the merest amateur 
ean fully comprehend. 


is 
i when 
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Side-Cutting and Splicing Pliers. 


The Smith & Hemenway Company and 
the Utica Drop Forge and Tool Company, 
of New York city, have brought out the 
convenient tool here illustrated. 

It is a Swedish side-cutting and splicing 
pliers and is made from Swedish electro- 
boracic steel, which has been tested for 
years and found to be proper for cutting 
the hardest kinds of steel and iron wire 
without affecting the cutting edge. 

The tool has a patent round edge, which 

ogi allie 


SIDE-CUTTING AND SPLICING PLIERS. 
is a great advantage, as it can be carried 
in the pocket without wearing or tearing 
the clothes. It is also very desirable where 
there is any liability to drop the pliers on 
the wire where men are working. Square 
edges will invariably break the scale, there- 
by injuring the conductivity of the wire, 
while the round edge will not. This is also 
a great advantage in copper wirework. 
The tool has polished head and jaws, and 
comes finished in either half-polished, 
polished or nickeled, and in six different 
sizes. 


> 
Explosion in the New York Rapid 
Transit Subway. 


At noon, on January 27, a quantity of 
dynamite or some other high explosive, 
stored in a wooden building standing at 
the head of a shaft of the Rapid Transit 
Subway work, near the intersection of 
Forty-first street and Park avenue, New 
York, exploded with disastrous results, 
wrecking buildings within a radius of 
several hundred feet, killing six persons 
and wounding a very large number of 
others. 

This is the first serious casualty that 
has marked the progress of work on the 
subway. Considering the difficulties and 
dangers which have been incident to much 
of the work, it is remarkable that so great 
a portion of it has been completed with- 
out substantial injury to persons or prop- 
erty before this calamity occurred. 

Mr. W. R. Brixey, well known in elec- 
trical circles as the manufacturer of 
Kerite wires and cables, resides in the 
Murray Hill Hotel. He had been for some 
days confined to his rooms by illness, and 


was sitting at a window when the explo- 
sion occurred. His head was severely 
cut by flying glass resulting in a fracture 
of the skull. At the time of going to 
press Mr. Brixey was resting easily, and, 
though dangerously injured, strong hopes 
for his recovery are entertained. 
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A New Dimming Apparatus. 


In the beautiful new building of the 
Lying-In Hospital, in New York city, 
the electrical appointments are many and 
interesting. The wards are lighted en- 
tirely by electric incandescent lamps, sus- 
pended in inverted reflectors, from which 
the light is thrown upon the white ceiling, 
producing a softening and pleasing effect. 
To further increase the comfort of patients 
a dimming apparatus is placed behind a 
panel at the entrance to each ward, and 


PORTABLE DIMMING LAMP APPARATUS. 


by means of a key in the panel the in- 
tensity of the light is reduced through suc- 
cessive gradations to a mere glimmer. The 
Electric Regulator Company, New York 
city, has installed this apparatus. The 
company also uses this apparatus in con- 


VARIOUS STYLES OF CANOPIES FOR DIMMING 
LAMPS. 


nection with a portable lamp and with 
any form of bracket, as the illustrations 
fully set forth. The company claims ad- 
vantages for the apparatus on the follow- 
ing features: The use of any ordinary 
lamp is permissible, the gradations are 
controlled by step-by-step contacts into a 
resistance tube in the canopy, the increase 
in temperature being very slight, and the 
entire effect from zero to full light is 
regulated by a single key in the canopy. 

The annual convention of the Wiscon- 
sin independent telephone companies will 


be held in Milwaukee, Wis., February 19 
and 20. 
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Railroad Wire Fences for Telephone 
Use. 
To THE EDITOR oF THE ELECTRICAL Review: 
Perhaps it would be of interest to inde- 
pendent telephone people to know that the 
right-of-way wire fences of the various 
railroad companies can be used for tele 
phone purposes, giving, on short distances, 
as good service as could be desired. I 
have been using such a line for over a year 
and have found the service of the best, 
with very little trouble. A tip to the 
bridge or section gangs working such 
sections of track along the road where 
the wire fence is used is usually all that 
is necessary to keep the wires in perfect 
shape. Ifa metallic circuit is wanted the 
top wire of each fence on the two sides of 
the railroad track should be used. At all 
crossings the wire should be raised from 
the fence and “poled” over the crossings 
at least fourteen fect above the ground to 
allow the free passage of all hay wagons, 


and at culverts and cattle-gaps the same 


plan should be used. The fact that the 
wire touches many posts seems to bother 
very little in the working of the line. 

A good help to projectors of such fence 
lines is a railway attachment to an ordi- 
nary bicycle which enables him to run over 


his line rapidly, seeing any defect from . 


his seat on his wheel while on the track, 
and as the trouble is usually a stray wire 
thrown across the fence it is easily 
mended. These railroad fences are usual- 
ly kept in the best of repair by the section 
hands, and I can not see why the rail- 
road companies do not use the wires them- 
selves between stations. 

In dry weather these wires can be used 
with good service up to a hundred miles, 
cost little to operate and give good satis- 
faction. Another and perhaps better plan 
is to run an extra wire with brackets on 
top of the fence posts, touching posts about 
every 180 feet, bridging the crossings 85 
before. The trouble from such lines 18 
not apt to be any more than on the ordi- 
nary cheaply constructed country long-dis- 
tance line, aa the fence posts never fail, 
the wires are looked after by the section 
men, and should people go through the 


fence they usually replace the wires as 


they were. I had a line some twenty miles 
long down in Texas, which I used both for 
telephone and telegraph purposes at the 
same time and which gave good satisfac- 
tion. I notice the Illinois Central is eae 
to equip its stations with telephones, whic 
will doubtless be a great help to them. 
full investigation of connecting telephones 
to railroad telegraph wires would su1pris 
and please many over the good results 
they could obtain in this way when prop- 
erly handled. T. P. MARTIN, JB. 
Marlow, I. T., January 20. 
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February 1, 1902 


Display and Decorative Lighting. 

The manipulation of small incandes- 
cent lamps for purposes of decoration and 
publicity has rapidly become a feature of 
cities, large and small, and considerable 
progress is noted in this line of electrical 
industry. Among recent developments in 


ELECTRICAL -REVIEW 


severe teste having shown them to be im- 
pervious to water, and also giving a high 
percentage of illuminating efficiency. 
Another form of the lighting board is for 
use with table candelabra, a portion of the 
table being either countersunk or built up 
to accommodate the conducting mat. A 


Baxquet RooM—FEsTOoONS AND WREATHING LAMPS. 


this direction, the “Elblight” system, con- 
trolled by the National Electric Improve- 
ment Company, New York city, s%ems 
worthy of consideration. 

Simplicity of construction, together 
with what appears to be an indefinite 
range of operation, is the chief feature 
of this system. Two forms of apparatus 
are used, that of board or sign lighting 
and of flexible cable, in both of which, 


however, the one type of lamp, as shown 
in the illustration, is used. 


LAMP SHOWING POINTED TERMINALS. 


In the system of board lighting, the 


detachable pin socket is pressed through 
the tablecloth, and the candelabrum is con- 
nected with a pivot contact, allowing it to 
be moved or turned as desired. 

The two large illustrations show the 
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ner, which gives the cable great flexibility, 
and permits the free insertion of pin ter- 
minals without causing any disruption of 
the fine strands. This cable is insulated 
with the self-healing compound and also 
protected from mechanical injury by a 
braided covering and weather-proof coat- 
ing. This cable, after submersion in 
water for forty hours, withstands a re- 
markable breakdown pressure and on the 
galvanometer shows a high resistance. 
This system hae been successfully oper- 
ated in a number of prominent installa- 
tions. The artists creative fancy seems to 
be the limit to which the decorative effect 
can be carried. With parti-colored and 
variegated bulbs wonderful effects are 


produced, and unadorned rooms on in- 
terior occasions, or trees and canopies 1n 
outdoor fétes, may be transformed in an 
amazingly short space of time. ` 


a rae 

The questions as to whether a college 
education is an advantage to a young 
man in the practical work of the world 
ig answered in the affirmative in the cur- 
rent number of The Popular Science 
Monthly by Professor Thurston, dean of 
the Sibley College of Engineering of Cor- 
nell University. He argues that here- 
after the uneducated man will not have 
such opportunities as he has had in the 
past. Even now the chances in favor of 


conductors are carried in parallel strips, 
being insulated with a high-standard, self- 
healing Para rubber compound and en- 
tirely covered with a cork mat. Metal 
flanges are affixed to the edges of the 
boards, and any design of advertising may 
be made up on a removable pasteboard, 
and the lamps edjusted, the sharp pointed 
copper terminals being easily pushed 
through the cork mat and making contact 
with the finely meshed conductors through 
the insulation. The boards are adapted 
to either intericr or exterior lighting, very 


CHRISTMAS TREE ILLUMINATION. Two TsOuUsAND LAMPS INSTALLED IN THREE Daye. 


the college man are as thirty to one, and 
Professor Thurston believes that he will 
come more and more generally to take 
and to hold one hundred per cent of the 
positions assigned the generals in the 
great army of industry. 


adaptation of the flexible cables to decora- 
tive work. Twin cables are strung side 
by side, carrying 300 fine wires that form 
an aggregate capacity equivalent to that 
of a No. 5 B. & S. gauge wire. These 
fine wires are braided in a peculiar man- 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


HE power-house and cars of the La 
Salle street railway were completely 
destroyed on the night of January 

14 by a fire which originated in one of the 
carstoves. It is said that plans had been ar- 
ranged to transfer the road to a company 
of Ohio capitalists. It is not known what 
effect the fire will have on this sale. 


The Enterprise Heat, Light and Power 
Company, of La Salle, Il., which recently 
constructed a plant consisting of a sixty- 
kilowatt Western Electric generator, 220 
volts, with compensators moving a three- 
Wire system, has sold its property to the 
Peru & La Salle Gas and Electrie Light 
Company, of La Salle. The latter has also 
purchased the old company’s plant which 
has been doing business in La Salle and 
will now construct a new electric light 
plant. Ground has already been broken. 


Joseph A. Gaboury, a prominent. elec- 
trical engineer and traction official, of 
Greenville, Miss., was in Chicago on busi- 
ness last week. Mr. Gaboury says the 
South is prospering and that it promises 
great development along electrical lines 
during the coming decade. Mr. Gaboury 
was one of the pioneers in the electric 
traction field, and built and operated one 
of the first—if not the first—successful 


electric railways in the United States, at 


Montgomery, Ala., in the eighties, 


Judge Tuley last week made permanent 
his temporary injunction against the Chi- 
cago Telephone Company, which forbids it 
charging more than $125 per annum for 
service. It will be remembered that the 
telephone company had advanced its rates 
because of improvements which it claimed 
to have made at great expense. The city 


ordinance fixes the maximum charge at 


$125 and Judge Tuley holds that the com- 
pany must not disregard this law. It is 
probable that the case will go up to a 
higher court. 


The Automobile Show, which will be 
given under the auspices of the Chicago 
Automobile Club and the National Asso- 
ciation of Automobile Manufacturers at 
the Coliseum, March 1, promises to ex- 
ceed the most ardent expectations of its 
promoters. Not less than 125 concerns will 
exhibit their machines, and these exhibits 
will come from all sections of America 
and Europe. Space is in such great de- 
mand that the track, which was left clear 


on the main floor last year, will be used by 
exhibitors this season. Famous automo- 
bilists of Europe have notified the man- 
agers that they will attend. 


The Central Electric Company, of La 
Crosse, Wis., began the operation of its 
new plant in that city on January 15. The 
oflicers of the company are R. B. Gelatt, 
president; William Doertlinger, vice-presi- 
dent; C. J. Felber, secretary; Jno. A. 
Blliott, treasurer. The stockholders of 
the company include more than seventy 
business men of La Crosse. The equipment 
of the power station consists of four dyna- 
mos of S800-light capacity each, making 
3,200 lights altogether, manufactured by 
James Clarke, Jr., & Company, of Louis- 
ville, Ky.; two 150-horse-power steam 
engines, made by McIntosh, Seymour & 
Company, of Auburn, N. Y¥.; three 150- 
horse-power boilers, made by the Henry 
Voght Machine Company, Louisville, Ky. 
The plant starts out with strong competi- 
tion from the old company in La Crosse, 
but its promoters are confident of success. 


Both City Electrician Ellicott and City 
Engineer Ericson have taken a hand in 
the agitation for a better street car serv- 
iœ in Chicago. The former is back from 
a trip to eastern cities, where he has been 
making a study of the underground trolley 
systems of New York and Washington. 
Mr. Ellicott says that Chicago is away 
behind the times so far as its traction lines 
He aflirms that New York 
and Washington have found the under- 
ground trolley not only practicable but 
eminently satisfactory and far superior to 
the cable, which is causing such annoy- 
ance on the streets of Chicago. He will 
advocate the fixing of a certain territory 
in the crowded districts of the city in 
which the underground trolley must be 
installed. He believes there are no adverse 
conditions here which ean not be overcome 
and says that Washington had greater 
difficulties to overcome than Chicago 
would have in adopting the underground 
trolley. He estimates that the cost of 
changing from the cable to the trolley 
would be $50,000 per mile. City Engineer 
Ericson has made an inspection of the 
North and South Side cable lines and re- 
ports that the service is unsatisfactory. 
He reports the power-houses in first-class 
condition, but says that the strain on the 
cables is greater than they can bear, re- 
sulting in numerous breakdowns. 


are concerned, 


Larger 
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cables, he says, would not be practicable 
With present apparatus. He makes the 
followi ng interesting statements in regard 
to the life of the cables used on the various 
lines: Life of State street cable, from 
Twenty-first street north and back, ninet 
days; life of State street cable south, from 
Twenty-first street to Thirty-ninth street 
ten months; life of Wabash avenue cable 
from Twenty-first street north, ninety 
days; life of Cottage Grove avenue cable 
south, from Twenty-first street to Thirty- 
ninth street, ninety days; life of State 
street cable south, from Thirty-ninth street 
to Fifty-second street, 300 days. 
Chicago, January 25. 
D e—a 


Motive Power from Waste Gases. 


The production of motive power from 
blast-furnace gases formed the subject of 
a paper by Mr. Bryan Donkin, recently 
read before the (British) Institution of 
Civil Engineers. Only within the past 
few years has it been realized that power 
can be produced economically and effec- 
tively by utilizing the gases from blast fur- 
naces to drive gas engines. As the annual 
production of iron from blast furnaces 
throughout ihe world is 40,000,000 tons, 
this new application of motive power is 
capable of immense development. The 
gases given off from these furnaces dur- 
ing the process of smelting iron are prac- 
tically the same as weak producer gas. 
Until about half a century ago they were 
all wasted. A part was next utilized under 
boilers to generate steam to drive the 
blowing engines and part to heat the air 
blast; but after supplying these require- 
ments a considerable surplus was avail- 
able. Successful efforts have been made, 
first to use this surplus in gas-engine 
cylinders to obtain power, and next to dìs- 
card steam engines, boilers and chimneys 
entirely, and utilize all the gas in this 
way. A great impetus has been given to 
the construction of large motors by the 
discovery that blast-furnace gases can be 
used to drive them. They are now made 
in sizes up to 1,000 horse-power and 1,500 
horse-power, and still larger powers are 1D 
contemplation, while the difficulty of start- 
ing these large engines has been success- 
fully overcome. Mr. Donkin gave some 
account of the very rapid progress made 
in this class of work on the Continent. 
Many of the large firms in Germany and 
Belgium are now busily employed. The 
Gasmotoren-Fabrik Deutz has numerous 
orders for motors from 500 horse-power to 
1,000 horse-power, while at Seraing, 1m 
Belgium, an aggregate of 39,000 horse- 
power has been bespoken. Messrs. Kört- 
ing, of Hanover, have also supplied several 
engines,and the Deutsche Kraftgas-Gesell- 
schaft propose to construct motors up 
1,500 and 2,000 horse-power. It was re- 
marked that England and Scotland seem 
rather slow to utilize these gases. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


STREET RAILWAY MERGER—The Cleveland 
& Eastern, the Cleveland & Chagrin Falls, 
and the Chagrin Falls & Eastern Electric 
railways, it is said, will be merged into one 
company to be known as the Eastern Ohio 
Traction Company, witb a capital of $2,500,- 


000. 


MILLION DOLLAR TELEPHONE COMPANY— 
The Star Telephone Company was incor- 
porated at Albany recently with a capital 
stock of $1,000,000. Its charter permits it 
to maintain telephone and telegraph lines 
from New York to Albany, Boston, and in- 
termediate cities; also upon Long Island 
and from Jersey City to Philadelphia. ° 


MorE ELECTRICAL SUPPLIES FOR AUSTRALIA 
—The central power station of the Sydney 
City & Suburban Tramways, of Sydney, 
Australia, the initial equipment for which 
contracts to the extent of over $1,000,000 
have already been placed in this country, is 
to be considerably extended in capacity, and 
an expenditure of some $500,000, it is ex- 
pected, will be incurred very shortly. 


TELEPHONE COMPANY ReEporT—Gross earn- 
ings of the Chicago Telephone Company for 
the year 1901, as shown by the reports made 
at the annual meeting of stockholders re- 
cently, were $3,775,001, a gain of $645,763 
over 1900. Operating expenses amounted to 
$2,691,129, an increase of $432,349, leaving 
net earnings of $1,083,872, a gain of $213,- 
415. On the average capital of $8,000,000, 
dividend earnings were at the rate of 13.55 


per cent. 


EVERETT-MookE Houpincs May Bre So.p— 
Representatives of the Elkins-Widener Syn- 
dicate have examined all the traction inter- 
ests of the Everett-Moore Syndicate with a 
view of purchasing the latter’s extensive 
interests. The Elkins-Widener agents are 
well satisfied with the physical condition of 
the traction lines and consider them a de- 
sirable investment. It is now practically 
settled that either the Federal telephone 
system or the entire traction system will be 
sold in a lump. The sale of either property 
will eliminate the necessity of selling the 
other. C. W. Morse, of New York, may buy 


the telephone lines. 


AMERICAN District TELEGRAPH COMPANY 
SETTLEMENT—Agreement has been reached 
between the conflicting stockholders in the 
American District Telegraph Company. The 
plan of the Western Union men to reduce the 
capital stock of the company from $4,000,000 
to $2,000,000 was defeated by a small vote 
of the stockholders, but the Western Union 
Officers of the company were reelected. Gen- 
eral Eckert’s annual report to the company 
shows that the total income for the year 
was $630,701.68; the total expenses, $527,- 
282.02, leaving a total net revenue of $103,- 
419.66, which, with a cash surplus on Decem- 
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ber 31, 1900, of $80,503.65, leaves a total sur- 
plus of $183,923.31. The company paid divi- 
dends during the year 1901 of $96,107.50, 
leaving a net surplus on December 31, 1901, 
of $87,815.81. 

A New TELEPHONE SyYNDICATE—The West- 
ern Telephone and Telegraph Company, with 
an allowed capital of $32,000,000, and the 
Occidental Telephone and Telegraph Com- 
pany, with a capital of $5,000,000, have been 
incorporated in Trenton, N. J. ‘lhe first was 
incorporated by Chandler Hovey, George E. 
Perrin and Albert T. Walker, of Guttenburg, 
N. J., and Elmer H. Geran, of Matawan, 
N. J., and the Occidental company by the 
same persons, together with Russell Robb, 
Horace Rogers and Henry R. Hazen, all of 
Boston. The capital of the Western company 
is to be divided into $16,000,000 of preferred 
stock, calling for six per cent non-cumulative 
dividend until February, 1904, and then be- 
come cumulative, and $16,000,000 of common 
stock. Both companies are chartered under 
the act of 1896, thus authorizing their opera- 
tion outside of New Jersey. 


BRITISH TENDERS IN THE MarkKET—The 


Gas and Electricity Committee of the city >- 


and county of Belfast is in the market for 
the supply of cable, the laying of same and 
the supply of earthenware conduits. The 
Tramway Committee of the Cardiff (South 
Wales) corporation is in the market for the 
supply, delivery and erection of two 1,600 
inducted horse-power vertical compound 
condensing engines, fitted with Corliss valve 
gears and two 900-kilowatt generators, to be 
mounted direct into the shafts of the en- 
gines. The Glasgow corporation invites 
tenders for the supply of material in con- 


` nection with the equipment of the overhead 


construction of its electric traction system 
extension. It will be recalled that practic- 
ally all the equipment for the original sys- 
tem of that Scotch city was purchased in 
the United States. 

TORONTO MONEY IN Brazit—It is somewhat 
over a year since local interests formed the 
Sao Paulo Tramway, Light and Power Com- 
pany, Limited, and at the second annual 
meeting of the company, held in this city 
recently, it was shown that the enterprise 
is making satisfactory progress. At this 
date the power plant at Parnahyba Falls 
has been completed, with a present capacity 
of 6.000 horse-power, readily increasible 
to 10,000 horse-power. Thirty-five miles of 
electric tramways are in operation, with 
thirty-three motor cars, having an average 
earning ability of $44 per car per day, the 
gross income of the tram system for the 
past six months, i. e., during its conversion, 
was $491,508, and the operating expenses were 
$300,739, leaving a net income of $190,769. It 
is estimated that, were the tramway system 
entirely converted to electricity, and were 
the Agua e Luz (lighting company) trans- 
ferred to the new management, the returns 
for a year would (based on last November’s 
earnings) be as follows: Gross income, 
$1,044,914.04; operating expenses, $285,- 
659.88; net income, $759,254.16. 


157 


PERSONAL MENTION 


CAPTAIN WILLARD L. CANDEE, managing di- 
rector of the Okonite Company, New York, 
returned last Sunday on the Umbria from 


a short vacation abroad. 


Mr. A. E. Donss, who has been contribut- 
ing considerable literature on the subject 
of telephony recently, was married on Jan- 
uary 7 to Miss Cora M. Dodge, at Ravenna, 
Ohio. Mr. Dobbs’s many friends in the elec- 
trical industry are still expressing their 


felicitations. 


Mr. Henry H. Sykes, of St. Louis, Mo., 
has been appointed general superintendent 
of the Southern New England Telephone 
Company, to succeed Mr. E. B. Baker, whose 
resignation will take effect May 1. Mr. 
Sykes is now connected with the Missouri 


Bell Telephone Company. 


Str WEETMAN D. PEARSON, president of a 
British contracting concern which is build- 
ing the Tehuantepec Railway and other im- 
portant construction in Mexico, has arrived 
in New York and will stop at the Waldorf- 
Astoria for a few days. The Pearson com- 
pany is a large purchaser of United States 
material for utilization in its Mexican under- 


takings. 


Mr. WILLIAM Marconr has been honored 
by the King of Italy, receiving the decora- 
tion of the Order of St. Maurice and St. 
Lazarus. Mr. Marconi sailed from New 
York last week, and for thirteen hours kept 
up a conversation with a representative on 
board the steamer La Savoie lying in her 
pier in New York city, from the outbound 
Philadelphia on which he sailed. 


Mr. NEwcoMs CarLTON has been elected 
vice-president of the Bell Telephone Com- 
pany, of Buffalo, succeeding Colonel David 
B. Parker, who has resigned on account of 
ill health. Mr. Carlton was formerly the di- 
rector of works at the Pan-American Expo- 
sition, and is a gentleman of fine executive 
ability and energy, and will be a valuable 
addition to the staff of the company. Mr. 
Joseph F. Baecher has succeeded Mr. William 
H. Watson, resigned, as secretary and treas- 


urer of the company. 


Mr. B. H. WARREN, second vice-president 
of the Westinghouse Electric and Manu- 
facturing Company, resigned last week on 
account of ill health and was succeeded by 
Mr. F. H. Taylor, who has been fourth vice- 
president of the company and head of the 
sales department. Mr. Taylor is a Harvard 
man and has been identified with the West- 
inghouse company since 1896. Mr. Warren, 
who has been in poor health for some time, 
will take a long rest, but still remains a di- 
rector of the company. Mr. L. A. Osborne, 
who has been manager of the Westinghouse 
works at East Pittsburgh, succeeds Mr. Tay- 


lor as fourth vice-president. 
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ELECTRIC RAILWAYS 


MILWAUKEE, W1s.—A franchise has been 
asked to build a new electric railway from 
Port Washington to Milwaukee. 


FRANKLIN, INpD.—The county commission- 
ers have granted a franchise to the Indian- 
apolis, Nashville & Southern Transit Com- 
pany. 


FREEPORT, ILL.—The highway commission 
has granted permission to the Rockford & 
Freeport Electric Railway to construct and 
operate its line. 


ToRONTO, OnTAaRIO—The Huron & ruce 
Railway Company has asked for incorpora- 
tion and will run from Wiarton, on Georgian 
Bay, to Goderich. 


Crry IsLanp, N. Y.—It is reported that the 
Metropolitan Street Railway Company has 
bought the Bartow & City Island Railway, at 
a cost of $250,000. 


RicHMonD, Inp.—The city council has 
granted a franchise to the Hamilton, Eaton 
& Richmond Traction Company. Work is to 
begin July 1, 1902. 


NASHVILLE, TENN.—A right of way has 
been granted L. H. Davis and associates to 
construct a street railway through certain 
West Nashville roads. 


CoLuMBUSs, OHIO—A new company has 
been organized with sufficient capital to 
build the electric road from Columbus to 
Urbana and Mechanicsburg. 


SELLERSVILLE, Pa.—The Lehigh Valley 
Traction Company has decided to build a 
large central power station at Sellersville, 
and work will begin at once. 


GREAT FALLs, Mont.—A long electric rail- 
way is to be projected during the coming 
summer between Missoula and Hamilton. 
Work will begin in the spring. 


Deapwoop, S. D.—The city council of Dead- 
wood has been asked to grant a franchise 
for an electric car line, connecting Dead- 
wood, Central City and Spearfish. 


CLINTON, N. Y.—The construction of the 
electric railway from Clinton to Utica has 
now been completed and traffic begun. The 
railway has been constructed in four months. 


CHURCHVILLE, N. Y.—The village trustees 
have granted the Buffalo & Williamsville 
Railway Company a franchise to construct 
and maintain a double-track electric rall- 
way. | | 

Paris, Tex.—Mr. W. J. Kilpatrick, of 
Cleveland, Ohio, has asked the city council 
for a franchise and right of way on certain 
streets to build an additional electric rail- 
road line. l 


GREENVILLE, OnIo—The Greenville city 
council has granted a franchise to the Rich- 
mond & Greenville Traction Company to 
build, operate and maintain an electric line 


in this city. 


AtBany, N. Y.—The Rochester, Syracuse 
& Eastern Railroad Company has asked the 
railroad commissioners for authority to con- 
struct an electric road from Rochester to 
Syracuse, over 100 miles. 
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KENNETT Square, Pa.—The Vandergrift 
Construction Company, of Philadelphia, has 
given bonds to have an electric road in 
operation from Oxford to Kennett Square 
within two years. 


AURORA, ILL.—It is understood that there 
is now plenty of money to back the enter- 
prise and the electric railroad to De Kalb 
and Rockford will be built for at least 
twenty-four miles. 


AMBLER, Pa.—A temporary power-house is 
to be built just outside of Ambler by the 
Philadelphia & Lehigh Valley Traction Com- 
pany. It is expected that the contract will 
be awarded shortly. 


NorTH Conocron, N. Y.—A franchise has 
been granted by the town of Bath, which 
completes the right of way through all the 
towns between Elmira and Rochester. Work 
will begin about April 1, next. 


CLEVELAND, OH10o—The city council has 
passed an ordinance establishing new street 
railroad routes reaching to all parts of the 
city and authorizing the Mayor to advertise 
for bids for franchises over these lines. 


DayTonN, OHIO—The Ft. Wayne, Dayton 
& Cincinnati Traction Company has obtained 
the right of way for 400 miles of its pro- 
posed road without a single condemnation 
suit. The third-rail system will be used. 


INDIANAPOLIS, IND.—It is said that the 
Wabash Railroad Company will build a line 
connecting Wheeling and Lake Erie with 
the Wabash, the new line to extend from 
Zanesville, Ohio, to Parkersburg, W. Va. 


CLYDE, N. Y.—The engineers of the Syra- 
cuse & Rochester Electric Railway Company 
are looking over grounds to locate the power- 
house for their line. This power-house with 
its machinery and car shops will cost about 
$6,000. 


LEXINGTON, Ky.—The Blue Grass Consoli- 
dated Traction Company has been granted 
a franchise calling for an electric line from 
the Fayette County line to Nicholasville and 
one from Nicholasville to the Kentucky River 
toward Lancaster. 


PITTSBURGH, Pa.—At a recent stockholders’ 
meeting of the Meyersdale & Salisbury 
Street Railway Company, the capital was 
raised from $36,000 to $250,000 and arrange- 
ments made to carry out the project of 
building a line between Meyersdale and 
Salisbury. 


DUNKIRK, N. Y.—Mr. Arthur C. Wade, of 
Jamestown, president of the Lake Shore 
Traction Company, has asked for a franchise 
to construct a street railroad between West- 
field and Silver Creek. No opposition is 
anticipated, but the matter will be deferred 
for a brief period. 


Utica, N. Y.—Electrical substations for the 
Utica & Mohawk Valley Railway are being 
constructed for the purpose of handling the 
current generated at Trenton Falls, and 
which is supplied to the railway by a special 
transmission line. These substations are be- 
ing built of steel and brick, and it is said 
that they will cost about $6,000 each exclu- 
sive of equipment. 
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ELECTRIC LIGHTING 


St. Joseren, Mo.—St. Joseph now has an all- 
night lighting system throughout the busi- 
ness portion of the city. 


GREENVILLE, ILL.—E. G. Brackman, of St. 
Louis, has sold the Greenville electric light 
plant to a syndicate of Greenville business 
men for $25,000. 


OsHKOSH, Wi1s.—Contracts to the amount 
of $49,000 have been let and work has been 
begun on the plant of the Ohio Electric 
Light and Power Company. 


HOPKINSVILLE, Ky.—A modern and com- 
plete equipment has been installed by the 
Hopkinsville Gas and Lighting Company. 
This includes engine and dynamo. 


BIRMINGHAM, TENN.—The Birmingham 
Railway, Light and Power Company is mak- 
ing improvements to the extent of $1,000,- 
000 in and around Birmingham. 


DoyLestowN, Pa.—The Doylestown Elec — 
tric Company has awarded the contract for 
the addition to its power-house to William 
L. Hager, a local bidder. There were several 
estimates. 


CHATTANOOGA, TENN.—The Bristol Gas and 
Electric Company's plant and the Bristol 
Belt Line Railway Company have passed 
into control of a new company under one 
management. 


LEXINGTON, Ky.—At a meeting of the 
stockholders of the Blue Grass Consolidated 
Rapid Transit Company, held recently, 8 
board of trustees was elected and the issue 


_ of $7,000,000 worth of bonds authorized. 


Peoria, ILL.—The village trustees have 
awarded to the Peoria Gas and Electric 
Company a five-year contract for lighting 
the streets of the village and have granted 
a thirty-year franchise for furnishing lights 
to the residents. 


Mepia, Pa.—The Media borough council 
has turned on the current at the new municli- 
pal light plant almost a week before contract 
time. An injunction asked for by the Media 
Electric Company to prevent the light from 
burning was refused by Judge Johnson. 


York, Pa.—The Merchants’ Electric Light 
and Power Company has begun to furnish 
power for commercial purposes. The plant 
of this company, which hag been under con- 
struction for a considerable portion of time, 
is modern in every way as regards its equip- 
ment. 


DALLAS, Tex.—Granville P. Meade, of Fort 
Worth, Tex., has been appointed by the 
Federal Court receiver of the Standard Light 
and Power Company, of Dallas, upon appli- 
cation of the General Electric Company, Of 
New York. The amount involved exceeds 
$50,000. 


ScRANTON, Pa.—The Lackawanna Valley 
Electric Light and Power Company has 8© 
cured a big contract from the Delaware & 
Hudson Company. The contract calls for 
the lighting of all the shops in this city of 
that company. The electric light employés 
will soon start at the work of wiring. 
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ELECTRICAL SECURITIES| | TELEPHONE AND TELEGRAPH NEW INCORPORATIONS 
CINCINNATI, OnHIo—Union Light and Heat 


Speculation has been rather dull, and 
the week in the market has presented few 
important features. The general tone has 
been one of heaviness and unsettlement, and 
while prices moved with some irregularity, 
the general trend was downward, the clos- 
ing quotations showing a majority of slight 
declines. 

A good bank statement, showing a gain 
in the surplus reserves of $6,270,000, failed 
to effect a stimulus, a rumor from the West 
to the effect that the Coal Miners’ Associa- 
tion would make demands and uneasiness 
over the outcome of the Northern Securi- 
ties merger having a depressing effect. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING 
JANUARY 25. 


New York: Closing 
Brooklyn R. T...............000- 66 
Con: GASo 66 oi ba a eTA Soke 217 
Gen. Hlec............ ccc eee eee 280 
Man. Fl. oss ou be wpa htt oes 135 
Met. St. RY 220 6iceuta ek oceniana 169% 
Kings Co. Elec................... 187 
N. Y. & N. J. Tel. Co............ 169 
Telep., Tel. & Cbl. Co............ 5 


Metropolitan rose about eight points upon 
a rumor that it was to be united in a com- 
bination with the Consolidated Gas, but 
weakened toward the close of the week. 
The report that Brooklyn Rapid Transit 
may be the successful bidder for the con- 
Brooklyn 
extension of the underground rapid tran- 
sit railroad receives little credence in out- 


side quarters. 


Boston: ( losing. 
Am. Telep. & Tel................. 158% 
Edison Elec...................... 260 
Erie ‘Yel. Trust Receipts......... 21 
New Eng. Tel.................... 145 
Mass. Elec. pf................... 921% 
Westing. Mfg. pf.................. 90 


The American Telephone and Telegraph 
Company announces that it has acquired 
full control of the Erie telephone interests. 
Application for a temporary injunction to 
stop the transfer was denied in Equity Ses- 
sion of the Superior Court at Boston. 


Philadelphia : Closit g. 
Elec. Co. of America.............. 5% 
Philadelphia Elec................ 314 
Union Traction................... 3514 
United G. I. Co................... 116% 
Elec. Stor. Bat. c................ 62 
Elec. Stor. Bat. pf............... 65 


All the Philadelphia banks and trust com- 
panies have lowered rates from 5 to 4% per 
cent, making the second reduction in the 


week. It is stated that notes of the Metro- 

politan Traction Company aggregating 

$100,000 were discounted in this city on 

Friday. 

Chicago - Closing. 
Central Union Tel............... 40 
Chicago Edison Light............ 163 
Chicago Telep...............0000- 185 
Metropolitan El. pf............... 9014 
National Carbon.................. 20 
National Carbon pf............... 8314 
Union Traction.................6. 1114 

471% 


New Haven, Cr.—The farmers of the west- 
ern part of Orange have established a co- 
operative telephone system. 


JOHNSTOWN, Pa.—The Bedford County 
Telephone Company is building a line from 
Bedford to Ashcom Station. 


Lyons, N. Y.—The American Telephone 
and Telegraph Company is building a line 
between this village and Phelps. 


PERTH AmBoy, N. J.—The American Tele- 
phone Company has completed its canvass 
and will soon install an exchange. 


New DEcATUR, TENN.—A telephone war is 
being waged here, with possible result of a 
new company from Chicago locating. 


SCOTTSBORO, ALA.—The independent tele- 
phone line under construction from Point 
Rock to Stevenson will soon be completed. 


TAMPA, FLa.—The Peninsula Telephone 
Company is working a large force of men 
laying conduits through the business section 
of the city. 

MontciairR, N. J.—The Montclair-Bloom- 
field Telephone Company’s central office was 
destroyed by fire early on the morning of 
January 26. 

SENECA FALLS, N. Y.—The Home Telephone 
Company is having some difficulty, owing to 
the opposition of residents, in placing its 
telephone poles. 

New HAVEN, 
England Telephone Company put in 3,613 
new instruments during the past year. More 
extensions are contemplated. 

CHEYENNE, Wyo.—The Powder River Tele- 
phone Company has completed its line from 
Buffalo to Kaycee, opening up communica- 
tion for half a dozen small settlements. 

CHARLESTON, TENN.—Work on the tele- 
phone exchange has begun, and a force is 


engaged in putting up poles and wire. The 
central office will be in the Knox Building. 


LOUISVILLE, Ky.—The long-distance tele- 
phone lines which are being built to con- 
nect the Fayette company with the Louis- 
ville exchange, will be finished within a 
month or six weeks. 

PHILADELPHIA, Pa.—The Keystone Tele- 
phone Company, the rival of the Bell in- 
terests in this city, has begun sending mes- 
sages over its new lines. The work not yet 
finished will be rapidly pushed to comple- 
tion. 

PorRTVILLE, N. Y.—The Interocean Inde- 
pendent Telephone Company, which is build- 
ing a line, has reached Portville. The line 
will soon be completed to Olean, where it will 
connect with the Union Telephone Company’s 
lines. 

PITTSBURGH, PA.—An increase of $2,500,- 
000 in the capital stock of the Central Dis- 
trict and Printing Telegraph Company is to 
be voted upon by the stockholders at the 
annual meeting of the company February, 
13. This will, if passed upon favorably, 
make the capital of the corporation an even 
$10,000,000. The company is planning ex- 
tensive new operations. 


CTt.—The Southern New 


Company. $35,000. 

CLARK Country, Ky.—Winchester Railway, 
Light and Ice Company. $100,000. 

Sea Curr, L. I.—The Nassau County 
Railroad Company. $25,000. To operate 
a trolley railroad. The directors are nearly 
all Brooklyn men. 

WYANET, ILL.—Wyanet Electric Light 
Company. $12,000. To operate an electric 
light, heat and power plant. Incorporators: 
Constant Brown, Jr., P. Jones and Ellsworth 
White. 

PLAINVIEW, MinN.—The Greenwood Tele- 
poone Company. $25,000. To build inde- 
pendent lines of telephones connecting Plain- 
view, Weaver, Theilman, Kegan and Beaver. 
Incorporators: Andrew French, F. D. Wash- 
burn and others. 

TRENTON, N. J.—United States Light and 
Heating Company. $3,000,000. To furnish 
electricity, light and heat, especially for rail- 
ways and railway cars. Incorporators: Mr. 


=W. B. Irwin, Mr. Wallace Young and Mr. 


John J. Gilbert, all of Jersey City. 
WHITE Pains, N. Y.—The Hudson Valley 
Light and Power Company. $25,000. To fur- 
nish electric lights for the villages of Ossin- 
ing, North Tarrytown, Newcastle, Green- 
burg, North Castle, Mount Pleasant and other 
villages and towns in Westchester County. 
CoLUMBIA, S. C.—Renault Insulator and 
Electrical Construction Company. $25,000. 
Incorporators: Edward Renault, of Waldo, 
Fla.; Charles Warren Davis, John O. Wicker 
and George Nees, of Augusta. To manufact- 
ure electrical insulators from porcelain, mica, 
clay, etc., and mine, wash and crush various 


kinds of clay. 

AMHERST, Mass.—Hampshire Street Rail- 
way Company. $100,000. One thousand 
shares at $100 each. To build a railway from 
the Amherst boundary line between Belcher- 
town and Granby to a point near and con- 
necting with the tracks of the Holyoke Street 
Railway Company, its terminus. Directors: 
W. D. Cowls, John C. Robinson, Charles C. 
Bardwell and others. 

MONTREAL, CANADA—Messrs. Charles Hen- 
ry, Albert and John Garth and J. G. Smith, 
of Montreal, at the coming sessions of the 
Legislative Assembly, will apply for permis- 
sion to establish a new company under the 
name of the Garth Company. The company 
will manufacture all kinds of electric, gas 
and steam apparatus. The capital will be 
$175,000,000, divided into 1,750 shares of $100 
each. 

ATLANTA, GA.—ANn application for a charter 
has been filed in the office of the Secretary 
of State, asking for the incorporation of a 
company to be known as the Georgia Rail- 
way and Electric Company. The capital stock 
is to be $3,000,000. The application is for 101 
years, and includes a right of franchise in 
all the streets and roads in Fulton County 
and De Kalb County. The charter, if granted, 
would also give the company the right to 
own and operate electric plants, furnish elec- 
tric power and steam heat. The applicants 
for the charter are all residents of Atlanta. 
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INDUSTRIAL ITEMS 


THe KNapp ELECTRIC AND NoveELTy CoM- 
PANY, New York city, finding it necessary to 
enlarge its plant, has moved and is now 
located at 511 and 513 West Fifty-first street. 

THE VALENTINE-ULLARK CoMPANY, Chicago, 
Ill., make a specialty of cedar poles. A book- 
let descriptive of their various pole-yards 
and treating on cedar poles in general will 
be sent on request. 

D. L. Bates & BrotrHer, Dayton, Ohio, 
manufacturers of desk and bracket fans for 
direct and alternating current and ceiling 
fans for direct current only, will send their 
“little book about fans” to those interested. 

JAMES CLARK, JR., & Company, Louisville, 
Ky.. manufacturers of the “Willey” elec- 
trically driven tools, will send to enquirers 
a handsome catalogue illustrative of an in- 
teresting line of electrically driven tools and 
small motors for individual driving. 


Tar CHASE-SSHAWMUT CoMPANY, Boston, 
Mass., manufacturer of fuse wire, fuse 
links, switches, switchboards, electrical 
stage lighting apparatus, etc., is sending out 
a unique and interesting booklet of in- 
structive “Electrical Data.” Copies on re- 
quest. 

THE ACME PATTERN MANUFACTURING COM- 
PANY, Milwaukee, Wis., announces that it 
has increased its capacity for turning out 
patterns, and is making a specialty of the 
electrical business. The company makes 
wood and metal patterns and models of all 
description, especially for electrical ap- 
paratus. 

THE ELECTRIC APPLIANCE CoMPpany, Chi- 
cago, Ill., is advertising a new addition to 
the family of Adams-Bagnall arc lights. It 
is a series alternating in both shunt and dif- 
ferential types. The shunt type is the one 
used with the so-called regulator system, and 
the differential is for use with “tub” or 
transformer system. 

THE BUCKEYE BONER SKIMMER COMPANY, 
Cleveland, Ohio, is sending forth a neat book- 
let illustrating and describing the method 
of cleaning steam boilers with the Buckeye 
automatic boiler cleaner. This apparatus 
is designed to rid a boiler of scale and sedi- 
ment, and to maintain a constant relation 
with the boiler water irrespective of depth. 


THE AMERICAN ELECTRIC FUSE COMPANY, 
New York, Chicago and Atlanta, large manu- 
facturer of telephone protective apparatus, 
is sending on request a unique little re- 
minder called its “Baby Book.” Pictures of 
forty babies share attention with the de- 
scription of the company’s apparatus, mak- 
ing an interesting and handsome booklet. 

THe CENTRAL Enectric Company, of Chi- 
cago, will be pleased to quote upon applica- 
tion on I. X. L. slow-burning, weather-proof 
wire, office annunciator, magnet, and gal- 
vanized telephone wire. The company will 
also gladly furnish prices on Okonite insu- 
lated wires and cables for aerial, submarine, 
and for general use where an insulated wire 
is required. 

THE WESTERN ELECTRIC CoMPANY, Chi- 
cago, Philadelphia, St. Louis and New York, 
has published a handsome catalogue con- 
taining some 1,100 pages and 3,000 illus- 
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trations. This book appears to list every- 
thing which could possibly be wanted in 
any line of electrical industry. The cata- 
logue will be sent to any address, charges 
paid, upon receipt of $1. 


THe AULTMAN Company, Canton, Ohio, 
invites large and small users of coal to send 
specifications and rough sketches of the 
available space and the kind and quality of 
material handled, and it will prepare a de- 
sign and estimate as to the adaptability of 
the Aultman system for coal and ash-hand- 
ling equipment. It also offers to send its cat- 
alogue of this apparatus upon enquiry. 

THE STERLING ELECTRICAL MANUFACTURING 
Company, Warren, Ohio, is a company or- 
ganized during the year just closed for the 
manufacture of incandescent lamps. The 
company erected a new factory convenient to 
shipping facilities, and its management is 
composed of men practical in the manufact- 
ure of incandescent lamps. It reports that its 


success has been quite pronounced and it has — 


already outgrown its facilities. 


THE D. M. STEWARD MANUFACTURING CoM- 
PANY, Chattanooga, Tenn., manufacturer of 
the Lava insulators, is putting an abso- 
lutely new product on the market in the 
form of “Stainoff.” This article, the com- 
pany claims, is an exceptionally good 
eradicator of stains of any nature from the 
fingers and hands, and is used in the same 
manner as ordinary soap. It is neatly 
packed in leather-bound brass cartons, in 
the popular round stick shape. 


THE Haines & Noyes Company, Chicago, 
Ill., makes a specialty of apparatus for pri- 
vate telephone plant use. Constant growth 
has made increased capital and space neces- 
sary, and the company now announces that 
it is able to turn out a fine line of apparatus 
at low figures, for every possible use. The 
company also manufactures special water- 
proof and damp-proof instruments for mines, 
and a special line for electric and steam 
railways, hotels and office buildings. 


THE PaciFic ELECTRICAL Works, San Fran- 
cisco, Cal., has recently opened its new insu- 
lating works at Los Angeles, and has in- 
stalled a complete equipment of modern ma- 
chinery for the manufacture of water-proof, 
annunciator and magnet wire and cables, and 
announces that it is now ready to make 
prompt shipments. The company has in its 
manufacturing department practical men, 
and guarantees every pound of its output. 
This plant, it is believed, is the only one of 
its kind in the far West. 


P. & F. Corsin, New Britain, Ct., large 
manufacturers of hardware, furnished all 
the hardware required for equipping the 
magnificent new Frick office building at 
Pittsburgh, which is said to be the finest 
structure of the kind in the world. The 
hardware was of a special design made 
from the architect’s drawings, and the locks 
used were the new unit system of locks 
which is now being used on the modern 
buildings in the principal cities. The Cor- 
bin door check was used throughout the 
building. 


THE UNITED STATES ELECTRIC MANUFACT- 
URING CoMPANY, Butler, Pa., is now offering 
the selective lock-out party-line telephone 
system as being thoroughly commercialized. 
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This system was recently illustrated and de 
scribed in this journal. It is designed for 
use on isolated lines and exchange service, 
as it may be applied to any exchange board. 
Thirty-five telephones may be operated on 
one line, and calling all subscribers when 
only one is wanted is done away with. This 
company has recently purchased the patents 
of the Drake Telephone Company, covering 
the Drake selector and battery cutout. 


THE S. H. Covucn Company, 200 Summer 
street, Boston, Mass.. is the name of a 
new telephone manufacturing company 
just organized by Samuel H. Couch, 
formerly with the Couch & Seeley Com- 
pany. Mr. Couch announces that he has 
disposed of his entire stock and interest in 
the Couch & Seeley Company, and that the 
new company is prepared to furnish all 
types of telephone instruments and switch- 
boards, either magneto calls or central energy 
systems; also interior systems, terminal 
heads, distributing boards, protective de- 
vices, magneto bells and other telephone 
accessories. 


BakER & Company, gold, silver and plati- 
num refiners, of Newark, N. J., and New 
York, have issued the following under date 
of January 25, 1902: “As a number of 
rumors have reached us that we have sold 
all or a portion of our business and that 
we have joined forces with other platinum 
interests, we take this means of advising 
our customers, friends and the trade in gen- 
eral that no change of any description has 
taken place in our concern, nor are we in any 
combination whatever, and that we con- 
tinue to give all that favor us with their 
patronage our very best effort in filling all 
orders entrusted to us, with extreme care 
and accuracy, supplying the best quality at 
the lowest possible price.” 


WESTINGHOUSE, CHURCH, KERR & COMPANY 
—In the list of sales by Westinghouse. 
Church, Kerr & Company during the last 
month there are included several interesting 
stoker, mechanical draft and economizer 
equipments. The New York office reports 
an order for two 100-inch 24-grate stok- 
ers to Obermeyer & Liebman, of Brooklyn, 
a complete stoker and economizer plant. 
with stack and mechanical draft, to the 
Union Bag and Paper Company, of Sandy 
Hill, N. Y.; two 138-inch 24-grate, and four 
132-inch 22-grate stokers to the British 
Westinghouse Electric and Manufacturing 
Company at Manchester, England. The Bos- 
ton office reported the sale of an equipment 
of dampers and actuating mechanism for 
economizers to Sanderson & Porter for the 
Rockingham County Light and Power Com- 
pany at Portsmouth, N. H., and the De- 
troit office three 54-inch 20-grate stokers 
to Colonel Frank J. Hecker for the Wash- 
ington Arcade Building plant in Detroit. 
The Chicago office added a list of four 
plants, comprising 12 stokers, and includ- 
ing a 48-inch 20-grate stoker to Sligar & 
Holloway, Indianapolis; one 84-inch 22-grate 
stoker to the United States Board and Paper 
Company, of Carthage. Ind.; eight 54-inch 
22-grate stokers to the United States Min- 
ing Company at Salt Lake City, Utah, and 
two 93-inch 22-zrate stokers to Deere & 
Company, or Moline, Il. 
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TO ADVERTISERS 


CHANGES for advertisements should be in this office 
by Friday noon for the following week’s Issue. 

NEW ADVERTISEMENTS should be in the office not 
later than Monday noon to ensure publication in that 
week’s Issue. 


OUR TWENTIETH ANNIVERSARY. 

The next issue of the ELECTRICAL RE- 
VIEW, dated February 15, will mark the 
twentieth anniversary of the publication 
of this journal. 

The issue will be of a special character 
commemorating this occasion, and will 
contain, among other articles of great 
merit and interest, a history of the journal 
itself, a study of the evolution of elec- 
trical industry and progress during the 
period of time covered by its publication, 
and a number of exceedingly interesting 
and valuable reminiscences and sketches 
by several of the most notable living 
American electricians and engineers. In 
addition to this matter of special char- 
acter, there will be an unusually full and 
interesting collection of descriptive and 
illustrated articles, dealing with both 
European and American practice in the 
various branches of the art. 


MR. CARNEGIE’S GIFT TO THE 
FUTURE. 


At Washington on Wednesday, Janu- 
ary 29, in the presence of a small but 
notable gathering of American men of 
science, educators, statesmen and leading 
spirits in public affairs, Mr. Andrew 
Carnegie made a gift of ten million dol- 
lars to found an institute for the promo- 
tion of scientific research. 

The nature of the foundation as defined 
by the trust deed makes it in many ways 
closely similar to the Royal Institution in 
London and the College de France in 
Paris. Its object is perhaps best stated 
in a single sentence quoted from the trust 
deed: “To discover the exceptional man 
In every department of study, whenever 
and wherever found, inside or outside of 
schools, and to enable him to make the 
work for which he seems especially de 
signed his life work.” 

In other words, Mr. Carnegie has estab- 
lished an institution for the production of 
men of science, an establishment which, 
on account of the munificent generosity 
of its founder, will enable such men to 
live independent of the cares which ordi- 
narily surround investigators and will give 
them that Icisure so absolutely necessary 
for the pursuit of pure science. This 
country, despite its extraordinary advance 
in engineering and all that is included in 
the general term of applied science, has 
yet had to bear, in some degree, the re- 
proach of producing no names of abso- 
lutely illustrious merit in the field of 
science. We have fathered a race of en- 
gincers whose works have reflected the 
highest possible credit upon their country, 
but we have left to other nations the pro- 
duction in this generation of such men as 
Maxwell, Helmholtz, Darwin and Herbert 
Spencer. One reason is found in the ab- 
sence hitherto of such an institution as 
Mr. Carnegie has founded. 

It scems impossible for any one to doubt 
that, given the same opportunity and the 
same environment, our national character 
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will certainly produce investigators of an 
originality and power comparable to those 
who have distinguished the last century 
of progress in science abroad. For this 
reason, because he has endowed the future 
with a capacity so great that it is not pos- 
sible for us now to see even dimly the ex- 
tent of its outreach, Mr. Carnegie has 
probably done the greatest work for edu- 
cation and for advancement that has ever 
been done by any individual. Resisting 
the desire to found another university 
which, in the nature of things, could only 
be a competitor of existing institutions 
of learning, he has put at the public 
service a vast sum of money to be applied 
directly where it is most needed—in the 
development of the kind of men around 
whom universities will in the future 


crystallize. 


MUNICIPAL OWNERSHIP. 

On other pages of this issue will be 
found a report made by a committee of 
the board of aldermen of Worcester, 
Mass., concerning the question of estab- 
lishing a municipal electric light plant in 
that city. The report is luminous with 
good, sound, old-fashioned common sense. 

Contrary to the usual habit of munici- 
pal governments, that of the city of Wor- 
cester undertook carefully to investigate 
the subject before committing taxpayers 
to an investment. The result was that 
the investigating committee discovered 
many things of interest and incorporated 
them in its report, which makes excellent 
reading. The peculiar hallucination of 
municipal ownership seems to afflict com- 
munities in this country periodically. 
Probably there is no city of between ten 
thousand and one hundred thousand in- 
habitants which has not already undergone 
at least one period of agitation in favor 
of municipal ownership of electric light- 
ing plants. Just why this particular busi- 
ness has been seized upon for the exploita- 
tion of socialistic theories is hard to find 
out. The majority of aldermen and 
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councilors understand the grocery busi- 
ness, or think they do, and it would seem 
that this widespread, necessary and im- 
portant branch of trade might claim their 
attention rather than electric lighting, 
which they know nothing about and which 
has the further disadvantage of being a 
business requiring very expert manage- 
ment. Yet, so far as we know, there has 
been no movement made anywhere to es- 
tablish the grocery business on lines of 
municipal ownership. The whole thing is 
a dark mysterv, and the only really pleas- 
ing thing about it is that cities afflicted 
with the agitation recover their senses 
after a time—slowly if the plant is not 
erected, very swiftly and repentantly if 


it is. 


— ee -mM e r M o o ull 


MATHEMATICAL ANALYSIS 
TRIC RAILWAYS. 


The interesting paper by Dr. Cary T. 
Hutchinson, read before the last meeting 
of the American Institute of Electrical 
Engineers, is completed in this number and 
with it is given a short abstract of the dis- 
cussion. It appears that nearly all those 
who spoke took issue in one way or the 
other with the conclusions which were 
reached in the paper itself, and the gen- 
eral result is that there appears to be no 
agreement in the matter of applying 
mathematical analysis to the problems 
presented by electrical railways. 

Perhaps the most satisfactory conclu- 
sion to be drawn from this somewhat un- 
happy state of things is that the subject is 
one which will bear a good deal further 
discussion and much more investigation. 
Certainly, no one will deny its importance. 
There has been far too much haphazard 
and rule-of-thumb building of clectric 
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railways already. So long as this was 
confined to trolley roads where the ac- 
cumulated experience of years might help, 
the results were generally not remark- 
ably bad. But when it is attempted to 
extend empirical methods to the larger 
developments of the subject, difficulties are 
encountered at once and a general work- 
ing theory of the relations between motive 
power and acceleration is found to be 
urgently needed. For this reason even 
those who have taken issue of the con- 
clusion attended by Dr. Hutchinson must 
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give him credit for having done important 
pioneer work in a direction of unusual 
difficulty. 


THE FIRE HAZARD FROM GAB. 
Among the innumerable subjects which 


_have engaged the attention of sanitary de- 


partments and boards of health, one 
singularly grave menace to health and life 
as well as to property has been for the 
most part neglected. Within the last few 
years the custom of laying water-tight 
pavements has greatly extended in Ameri- 
can cities. Beneath the pavements of 
streets are gas mains and the common ex- 
perience of all gas companies is that these 
mains leak and leak continually. The gas 
escaping must find an outlet somewhere. 

Following, as it generally does, the dis- 
turbed earth about service pipes, it enters 
the cellars of buildings, there accumulat- 
ing either to form a dangerous explosive or 
inflammable mixture or ascending through 
the house to form a slow poison for its in- 
mates. One of the most dangerous and 
distressing features about the whole sub- 
ject is that ordinary earth filters perfectly 
from illuminating gas all of the elements 
which give that fluid its characteristic 
odor. When gas is found escaping from a 
pipe its odor is generally sufficient warn- 
ing to warrant a complete discovery of the 
leak. But when it is filtering through 
several yards of earth the odor is elim- 
inated, and only the poisonous and inflam- 
mable contents of the gas are left to es- 
cape and do serious damage. 

In a paper just published in Insurance 
Engineering by Dr. James C. Bayles, who 
is competent to speak with great authority 
on matters concerning gas distribution 
systems, attention is called at length to 
the very serious dangers of fire damage 
Some of the 
statistics given in this paper are of vital 
importance; for example, it is stated that 
the average leakage per mile of six-inch 
mains is 225,000 cubic feet. This is con- 


arising from leaking gas. 


sidered good gas engineering practice. In 
some cities, as notably in Glasgow, the 
leakage rises to enormous figures; in the 
latter city an official report shows an 
escape of gas equivalent to 1,642,207 cubic 
feet per mile. In New York city there are 
about 5,000 miles of gas mains in the 
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borough of Manhattan alone, and from 
every section of each of these there is 
always some leakage. 

Since the advent of asphalt pavements, 
the number of mysterious uncontrollable 
and sudden fires seems perceptibly to have 
It has been almost the habit 
of fire marshals and other persons in 
authority to lay the whole blame of these 
conflagrations on electric wires. When 


increased. 


the evidence of the cause of a fire is 
totally destroyed by the fire itself and there 
is no really convenient cause to which 
the conflagration may be ascribed, we hear 
of the electric wire. This practice has 
become so common and widespread as to 
cause a gencral feeling on the part of the 
public that electric light wiring is dis- 
tinctly unsafe. While no one can doubt that 
fires have been caused by electric light 
conductors, still in the face of such sta- 
tistics as are given above and seeing how 
perfectly leaking gas can explain the cause 
of many if not most mysterious fires, it 
seems that a word should be spoken on 
behalf of the most maligned wire. In the 
revision of the Underwriters’ rules, which 
it is expected to make in the near future, 
it is to be hoped that more serviceable and 
liberal provisions will be made concern- 
ing wiring installation and that insurance 
people may be awakened to the dangers 
caused by the omnipresent gas pipe. 


“ETHEROGRAM.” 


To THE EDITOR oF THE EL&cTRICAL REVIEW: 

I beg leave to suggest “Etherography” 
as a word for wireless telegraphy. The 
companion words, etherogram, ethero- 
graph and etherographist are euphonious 
and the derivation proper, the component 
parts being both from the Greek ; aðyp, 
air, and ypagdeyv, to write. 

Ether is defined in physics as “an 
hypothetical medium supposed 
: to be the medium of transmis- 
sion of light and heat” (and electricity). 

CHAS. SIDNEY SMITH. 

Decatur, Ill., January 29. 

[We have received several interesting 
suggestions of this sort, and the evident 
interest displayed leads us to invite others 
to send in names—brief and euphonious. 
The term “wireless telegraphy” is not only 
too long and cumbersome, but is a mis- 
nomer as well. The name should be short, 
pronounceable, of irreproachable linguistic 
antecedents, and such as to be acceptable 
to those speaking languages other than 
English.—Ens.] | 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANIS/IS—LV. 


BY W. ELWELL GOLDSBOROUGH. 


The positions taken by the vectors of 
Fig. 134 when r, = 0 arè indicated by the 
exponent letters (k), and represent the 
values of the various factors when the 
machine is short-circuited. Accordingly, 
it will be found that the current vector 
OB* occupies a phase position that is 


k ž 
¢, = tan™' L 
Ta 


degrees behind the vector OAy. Owing 
to the small resistance. of armature cir- 
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the armature coils that is just sufficient 
to develop the effective electro-motive 
force OC, , which electro-motive force, in. 
turn, is just sufficient to force the cur- 
rent OB" through the resistance of the 
armature. 

At the time of short-circuit, the re- 
actance electro-motive force of the arma- 
ture is necessarily high, on account of the 
large value of the armature current OB‘. 
ODa, therefore, advances to the position 
OD,*, 90° in advance of the armature flux 
vector M,M*, to which it is due. The (4) 
positions of the vectors show us that the 
maximum angular displacement which 
the armature current can possibly have, 


Fig. 184.—ALTERNATING MECHANISMS. 


cuits, in practice this angle closely ap- 
proximates 90°. The total electro-motive 
force in phase with the current is now 
reduced to the vector length oc,” ar Ta, 
and it is the only effective electro-motive 
force present in the coils of the machine 
at this time; for the current OB‘ now 
produces a field intensity represented by 
the flux vector M,M“, that is very nearly 
equal and opposite to the field flux vector 
OM,. The resultant of these vectors is, 
in fact, the short flux vector OM*, which 


epresents an amount of flux penetrating 


relatively to the total internal electro- 
motive force, is something less than 90°, 
depending upon the relative magnitude of 
the resistance and inductance constants of 
the armature. When the armature is 
short-circuited, the electro-motive force 
at the collector rings is necessarily zero. 
The impedance of the electro-motive force 
of the armature OAq must, consequently, 
be equal to the internal electro-motive 
force OA,, or, at short-circuit, the vector 
head Aa moves to coincidence with the 
vector head Ay. This brings the heel Ca 
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of the armature impedance triangle OAgCa 
to the position Ca”, as already explained. 

Now, the vector AgA, is parallel to the 
vector OCa, and, consequently, in phase 
with the vector OB. It is, therefore, at 
right angles to the reactance vector CaAa 
in all of its phase positions. Therefore, 
the extension of the reactance electro- 
motive-force vector CaAa will always pass 
through the point C,°, which is the 
extremity of the diameter of the locus 
circle OCa CaCa" traced by the armature 
resistance electro motive - force vector 
head. 

Now, since, as has been shown, the 
reactance electro -motive - force vector 
CaAq is always in line with the point 
Ca’, and at right angles to the vector 
AgAo, the point Aa must trace out a locus 
which is a semi-circle, and which may be 
described on the line C,’A, as a diameter. 
Therefore, the collector electro-motive 
force traces out a locus that is the arc of 
a circle when the value of r, is varied. 
The centre of this locus, Ag°Aq’ Aq’, is at 
the point Oa. 

The most pleasing poiut brought out 
by a consideration of the vector diagram 
shown in Fig. 134 is that descriptive of 
the way in which the magnetic flux, due 
to the armature current, automatically 
neutralizes the magnetic flux, due to the 
magnetic circuit, as the load comes on the 
machine. At first, the reaction of the 
armature against the magnetic circuit 
may seem to be a defect. Asa matter of 
fact, it is one of the most valuable prop- 
erties of the alternator, as, on account of 
it, the designer can adapt a machine toa 
large variety of special uses, and, as will 
be pointed out later, it is a property most 
valuable when used to promote a balance 
in transmission systems. 


Electrical Goods in Siam. 


There is a large and growing business, 
writes Consul-General Hamilton King, 
from Bangkok, in electrical goods to sup- 
ply the tramway company, the electric 
light and power plant and the twenty-six 
private plants in the city. In thia line, 
America has the great export of the 
market. 

POETE 

Tafel and Naumann have found that 
sulphuric acid solutions of strychnia and 
brucia give in the neighborhood of a lead 
cathode in closed vessels at a low tempera- 


ture the tetrahydro-derivatives in crystals. 
Like methyl-strychnia, the new bases 
probably differ from the original alkaloids 
in physiological properties. Strychnidine 
and brucidine were also obtained, the lat- 
ter indirectly. Quinine, cinchonine and 
cinchonidine were reduced, but did not 
give crystalline producte. 


h 
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Science 
Brevities 


Magnetic Rotation of Certain Sugars— 
A paper by W. H. Perkin, in a recent 
number of the Chem. Soc. Proceedings, 
is directed to the cause of the birotation 
or multirotation of these polyhydric alco- 
hols. It is shown that the property is not 
explained by simple hydration, but that 
an isomeric change occurs when the di- 
saccharoses are dissolved in water. BE. 
Fischer’s structural formule are generally 
supported. As cane sugar may ultimately 
be synthesized electrolytically, every point 
that can be cleared in the electrical prop- 
erties of the group is of value. 

Electromagnetic Theory — An abstract 
from Comptes Rendus, in the Electrician, 
states that in connection with the problem 
presented by Barlow’s wheel, E. Carvallo 
has formulated what he calls the three 
laws of electric inertia, as follows: (1) A 
non-magnetic conducting element with a 
current, p, in a magnetic field, a, under- 
goes an electrodynamic force represented 
by the vector p a; (2) a non-magnetic con- 
ducting clement moving through a mag- 
netic field, a, with a velocity, z, carries 
an induced electro-motive force represent- 
ed by the vector z a; (3) the induced 
electro-motive force within a closed curve 
is the sum of the two terms, one of which 
is the integral of the vector, z a, along 
the curve, and the other the derivative 
of the magnetic flux traversing the 
curve, but reversed in sign. Among the 
experimental proofs suggested by the 
author, one consists in replacing Barlow’s 
wheel by a wheel of soft iron, when the 
electrodynamic force applied to the wheel 
will be increased on account of the mag- 
netic induction in the soft iron. At the 
same time, the electro-motive force in- 
duced by the rotation is also increased. 
No theory of Barlow’s wheel is complete 
unless it explains the fact that the vertical 
spoke of the wheel behaves exactly like a 
conducting wire. 

New Magnetic Vacuum Phenomena— H. 
Pellat has discovered, quotes Mr. Four- 
nier d’Albe from Comptes Rendus, some 
novel phenomena presented by vacuum 
tubes three feet long and one-half inch 
wide when brought into a magnetic field. 
The tube is long enough for the electrodes 
to be beyond the influence of a magnet 
placed at the centre of the tube. The 
stratifications are observed to crowd to- 
gether into the magnetic field, and new 
strata leave the anode to fill up the 
vacancies. At the same time the strata 
undergo a tilting about an axis parallel to 
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the lines of force, and in such a manner 
that an observer placed in the axis of the 
tube and looking along the lines of force 
would see the strata sloping down on his 
left side and up on his right side. The 
best field strength to produce the phenom- 
ena is about 120 units. Another phenom- 
enon is observed when the tube is passed 
through perforations in the poles of an 
electromagnet. If the portion between 
the poles is entirely filled with positive 
light then, on exciting the magnet, 
the beam of positive light is reduced to 
a narrow pencil passing along the axis 
of the tube. No change is produced by 
reversing the current or the field. The 
author attributes this phenomena to the 
magnetic properties of the gases con- 
cerned, which in these experiments were 
alcohol, oxygen or hydrogen mixed with 
nitrogen. 


Photo-Electrics — The photo-electric 
properties of selenium offer striking possi- 
bilitics to the student. In one of several 
experiments described by Mr. J. W. Gil- 
tay, a selenium cell is mounted in a drum 
resembling a fluoroscope, and is placed in 
circuit with a telephone, when intermit- 
tent illumination of the sclenium is made 
audible in tones of corresponding pitch. 
In another experiment, an acetylene flame 


is vibrated by speaking into a microphone, 


the vibrations being converted into sound 
by the selenium cell and telephone. This 
experiment is varied by enclosing the 
selenium cell in a box with three small 
incandescent lamps connected in series, 
these lamps being fed by sixteen accumu- 
lators and inserted in the secondary cir- 
cuit of an induction coil with a carbon 
microphone in the primary circuit. 
Speaking into the microphone sets up 
vibrations of luminosity which are 
changed back into sound by the selenium 
cell. 


Rectifiers for X-Ray Work —The diffi- 
culties in the way of working X-ray tubes 
with alternate currents are serious, as the 
tubes flicker unless the current traverses 
the induction coil in only one new direc- 
tion. E. Knoblauch, says Engineering, 
found that even Ruhmer’s new interrupter 
could not be used with an alternate cur- 
rent of 50 periods and 110 volts, probably 
on account of the voltage being too low. 
But since it is especially desirable to be 
able to use low commercial voltages, he 
used the expedient of introducing an 
aluminum rectifier in the circuit, consist- 
ing of a lead and an aluminum electrode 
immersed in a twenty per cent Scignette 
solution. It is thus possible to use 
Wehnelt, Simon and even mercury-jet in- 
terrupters. All of them worked fault- 
lessly after introducing the rectifying cell, 
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and the Roentgen tube showed a sharp 
division of the two halves, thus proving 
that only one phase of the alternate cur- 
rent is transmitted to the interrupter. 
The electrolytic interrupters all require 
somewhat strong currents, and thus lead 
to greater wear of the Reentgen tubes. 
Mercury-jet interrupters do not require 
great current strengths, and the use of 
the rectifying cell as described is, there- 
fore, specially recommended in their case. 


Electric Railways in the English 
Midlands. 


Consul S. C. McFarland writes from 
Nottingham that the development of elec- 
tric railways, from an English point of 
view, has been phenomenally rapid. The 
Nottingham corporation is just complet- 
ing the fourth section of its city system, 
and is applying to Parliament for other 
extensions, demanded by a public which 
a year ago scoffed at the general idea, but 
which has, through the operation of the 
lines already established, received a quick 
and practical education. 

Although the financial condition of the 
corporation will not justify further ex- 
tension, private capital is now proposed 
to undertake a very large system of subur- 
ban and interurban traffic, to be operated 
in connection with the local systems in 
the several larger towns involved, and for 
several of these schemes, which are out- 
lined below, parliamentary powers are 
being requested for. The two principal 
plans are promoted by Sir James Kenneth 
Douglas McKenzie and by Sir Bache 
Cunard, and the first embraces a large 
portion of the county of Notts and part of 
Derbyshire, while the latter relates mainly 
to establishing a connection of light rail- 
ways between Nottingham and Derby. 

There is further a proposal to carry & 
line to Arnold; also to Carlton, and 
eventually to Burton Joyce. By a third 
proposal, Hucknall Torkard is to be con- 
nected with Bulwell. The scheme em- 
braces a distance of about seventy miles, 
including the section at Mansfield cover- 
ing twelve miles, which has already been 
sanctioned ; and the total population to be 
served approaches 500,000. l 

At present the means of supplying cur- 
rent for the workings of the railways does 
not exist, but plans have been made to 
mect this contingency. sae 

Altogether, this proposed linking of city 
with private enterprise, thus suddenly 
covering a large territory in the conserva- 
tive midlands with a network of modern 
electric lines, ig an astounding develop- 
ment for England. The scheme, however, 
is only the forerunner of what will follow 
elsewhere in the provinces, as well as 1 
London. The effect of this electrical de- 
velopment upon existing railway Lines, 
whose earnings are already at the eae 
mum and whose dividends are yearly S 
creasing, will soon present a serio 
question. 
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Some Problems in Electric Traction. 


A Paper by Dr. C. T. Hutchinson and Its Discussion at the 160th Meeting of the American Institute 
of Electrical Engineers. 


From the foregoing equations we have 


d di= (2 + 4) Wee: 
ws 100 = f 


But 
dv/dt=B[dY'/d ¢] =B[4 Y'/4 é] 
and hence 
A t/B= AY'/[(a + b) ¥"/100 — b] 

22 


From this equation, a t/B can be cal- 
culated for different values of (a) and (b) 


(Concluded.) 


curve, 


The deduction of these curves and their 
constants is as follows: From (19) and Y (25) 
(21) and for W = 2,000 lbs. 


Power—P = 0.213 (a+b) Bx X 
(23) 


kw. /ton 


sheet 5 for any velocity. 


ENERGY PER TONMILE 
IN TERMS OF A 


BC} y 
See tunen 


e| 
| 


| WATT-HOURS PER TON-MILE 


| ea ee M ) | | ss 
FOR DIFFERENT VALUES OF (a) | _ = i 


by taking from the velocity curve of sheet 
5 A Y’, and the corresponding values of 
Y’, the average force ordinate for the 
interval, A Y’. Other methods may be 
used to calculate this tangent curve. 

The values of A ¢/8 are calculated and 
summed up. Plotting these values as ab- 
scisse in terms of velocity as ordinates, a 
set of curves is obtained for each value of (a) 
which I call the acceleration or (v-t) 
curve of the motor. The input corre- 
sponding to each velocity can be plotted 
on the same sheet, forming a (kw.-time) 
curve, and from the last by integration, 
an energy curve. Also from the (v-t) 
curve, by integration, a curve of dis- 
tance and time can be plotted. This 
gives a set of curves for each value of the 
Initial acceleration, showing at once the 


Energy—Similarly, 


v=BY 
1,000 
W= 3600 | Pai 
v = B 100 


and substituting from (23) 


power, energy, velocity and distance up 
to any relative velocity on the motor 


where X is the abscissa, taken from curve 


vat = 1.467 f’ 
Y dX 


S = 1.467 


100 


on the several acceleration sheets. 


wh. /ton 


W = 5.92x 107 (a + b) 


Y 


Y dX wh./ton 


100 


Y and X are the coordinates of P on 


the several accelerating sheets. 
Distance— | 


(24) 


MOTOR CAPACITY PER TON 


OR DIFFERENT VALUES OF (@) 
AND FOR Ym 130 


— o — | — 


CURVE SHEET 14 
IN TERMS OF A 


Curve sheet 6 is calculated and plotted 
from equations 22, 24, 24 and 25, for 


(a) = 3. It shows velocity, distance, 
power and energy per ton in terms of 
time ; the curves will start at v = 8 100; 
that is, the energy and distance are for 
the motor curves, and do not include 
energy and distance up to velocity 
v = £100. 

Curve sheets 7, 8 and 9 give the same 
quantities for (2) = 2, 1, and 0.5 re- 
spectively. 

The coefficient a has disappeared from 
these curves, only the velocity coefficient 
remains. Power and velocity are propor- 
tional to 8; energy and distance to Be 

As an example of the use of these curves, 
take a = 3, curve sheet 8. For a motor 
to have a rated velocity of 2v mph., 
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where Y and X are the coordinates of (v) 
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B= 0.2; after a time X = 70 B = l4 
seconds, the velocity will be 159 8 = 31.8 
mph.; the power 21.0 + 8 = 4.20 kw. ; 
the energy used on the motor curve,— 
590 Æ = 23.6 wh., and the distance trav- 
ersed on the motor curve, 14,250 x & = 
570 feet. 

From these (v-¢) curves, Fig. 4 is drawn, 
on which the line OM represents the 
initial acceleration continued to the veloc- 
ity v = B 100, where the acceleration on 
the motor curve begins and continues to 
any point N; the velocity RN is made 
anything within practical conditions ; 
coasting begins at N and continues to 
B, where brakes are applied. The ordin- 
ates multiplied by 8 give the velocity, the 
abscisse2 multiplied by 8 give the time ; 
hence the inclination of any line on this 
diagram is independent of £. 

Correction to Type Curve—This dis- 
cussion and the curve sheets deduced from 
it, determine all the elements of the type 
curve, OABC. This type curve bears a 
certain relation to the motor curve 
OMNBC. ‘The distance traversed in the 
first case will be greater than in the second 
by the equivalent of the area MAN. It is 
then possible to reduce each case for the 
motor curve to a corresponding case for 
the type curve, by applying a correction, 
calculated in the following manner : 

Determine the area MAN of Fig. 4 for 
each (a), and fer any desired number of 
points on the motor curve; call this area 
_A; then 1.47 6? Ais the distance in feet 
represented by the area. 

Let 

Yz be the maximum velocity AD on the 
type curve; 

vm be the maximum velocity RN on 
the motor curve. 

A be the through acceleration on the 
type curve ; 

Am be the through acceleration on the 
motor curve ; 


and 
X be OC 
Then 
L=L'’—1.47 BA 
E Ami = BAN? — BPA 
or 
m = A — A/X? 
Put 
kaaa T= ar (26) 
then 


Am = A — A (4/Y;)? (27) 


Y; is found from curve sheets 6, et seq., 
and A from curve sheet 2, for any values 
of A (a) and Ym; Am is then calculated, 
and plotted in terms of A, using the 
values of A previously calculated. 

The values of Am for all values of A, 
Ym and (a). have been determined in this 
way; the corrections for values of Ym 
less than 130 are too small to be taken 
into account. As I shall show, the mini- 
mum energy required for all schedules 
and for all values of (a) is practically at 
Ym = 130; in some cases, greater values 
of Ym give slightly less energy, but the 
difference is so trifling that I have used 
only this value in discussing the energy 
relations. l 

Curve sheet 10 shows Am 1n terms of A, 
for Ym = 180, and for the different values 
T Mann Am—The maximum Am 18 
evidently attained when acceleration 18 
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continued to the braking point, and is 
represented by UMNC’ (Fig. 4). To cal- 
culate this maximum, OR is found from 
curve sheet 6 et seq. ; RC’ from the known 
values of RN and (c); then RC'/OC' = 
z/T. 
Curve sheet 2 gives at once the values 
of A, and curve sheet 10, the correspond- 
ing Am. The values so calculated for 
Ym = 130 only are given on curve sheet 11. 

An example best shows the use of these 
curves : 
Suppose 

Schedule speed = 16.5 mph. 

Distance between stops = 2,090 feet. 

Time of stop = 15 secs. 

Then, 
Total time from start to start = 82.4 secs. 
Running time = 67.4 secs. 
Average velocity, V = 20.2 mph. 
A= VT =] 0.3: 

Curve sheet 11 shows that (a) must be 
greater than 0.75; take a = 1; then 
curve sheet 8 devermines the velocity 
curve up to the point N (Fig. 4); for 
Ym = 130; curve sheet 10 gives A = 
0.3u5, and from curve sheet 2, 

a/'T = 0.477 
y/ PT = 0.130 
= 0.393 
Maximum velocity on type curve = 
0.477 x 67.4 = 32.3 mph. Maximum 
velocity on motor curve = 32.2) xX 
130/136 = 30.7 mph. Velocity at braking 
= 3 xX 0.130 x 67.4 = 26.3 mph. 

Energy Input—The energy at the car 
axle has already been determined ; the 
electric input depends upon the method 
of motor control and the etticiency of the 
motor. I assume that series-parallel con- 
trol in two steps is used. The power at 
the axle at rated velocity, that 1s, point 
M, is then 0.85 Po where P, is the rated 
power, and the power at the axle is pro- 
portional to the speed. The change from 
series to parallel is assumed to occur at 
half speed; the efficiency of the motors 
will be about 70 per cent when in series and 
carrying rated current. With these figures 
the put up to v = £ 100 is 

Wo = 0.08 Py é (28) 
and the output is 

W' = 0.425 Py 4, 
hence the efficiency up to rated velocity — 
while resistance is in circuit—is 53° per 
cent. 

Substituting for P, its value from equa- 
tion (23), and ¢, = 100/8, the input of 
electric energy per ton up to the point 


M is 
Wo = 475 (1 + b/a) È (29) 
The values calculated from this equa- 
tion are included on curve sheets 6, 7, 8 
and 9, giving the energy up to the point 
v = 8100. ‘The input from the point M 
to the point N on the motor curve, is 
taken directly from curve sheets ti et seq. 
depending upon the initial acceleration. 
Velocity Constant B—Energy, power 
and distance all involve the velocity con- 
stant 8. ‘The values of B can be expressed 
in terms of the distance traversed, for all 
values of the through acceleration, as 
follows : 
0.682 L = AT? 
T — B X 
and X = Yas 
hence 
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ae aera x (4/Y¥¢) 
(0.682 L\* a z 
=(" oe (30) 


The energy used is proportional to the 
product of # by the ordinates of the 
energy curves on sheets 6 et seq. There 
will, therefore, be a different multiplier 
for each value of (a) and of Ym. | 

Limiting the discussion to Ym = 100 
and Ym = 130, the following table gives 
the values of the energy per ton in terms 


of B. 
TABLE I. 
Energy up to v = 8 100 and v = 8 180. 


(a) v = B100 | v= £1380 
0.5 665 B 1115 8° 
1 10 “* B65 “s 
1.5 535 « © 800 “ 
2 522 «í 76v “< 
3 507 “<. 732 <$ 


g sas ‘ 


Krom equation 30, B can be calculated 
for all values of A and (a), and for all 
values of Y,,. The simplest way. to cal- 
culate these values is, first to assume 
values of A and (a): then since Ym = 
130 Y; is fixed; the value. of 7/T is 
taken from curve shect 2. 

B is proportional to L; # to L; 
hence the energy used is proportional to 
the distance for any given value of A. 
The values of 8 have been calculated 
from this equation for all values of Ym; 
I give here, hope a curve sheet show- 
ing these values only for Ym = 130, for 
the reason explained below. 

This sheet covers the entire range of 
values of 8 for Ym = 130 from the mini- 
mum to A = 0.5; this value of A 1s 
greater than is possible in practice. 

The energy for all schedules can now 
be calculated by multiplying g’ from 
curve sheet 12 by the constants given In 
table 1. The values so calculated for 
Yn = 130 are plotted on curve sheet 13. 

I have calculated the energy consump- 
tion in this manner for all values of Im 
and for the different values of (a) and of 
A, up to Ym = 160. To give all these 
results is of no value, since the result 
shows that in nearly all practical cases the 
energy input is substantially a mmimum 
for Ym = 130. Table 2 below shows the 
relative energy for different values of Ym 
for (a) = 2%, in terms of energy for 
Yin = 130, as 100 per cent, for the van- 
ous values of A. | 

TABLE II. 
Relative Energy for Different Use of Motor 
Curves for (a) = 2, in Terms of Energy 
for Ym = 140 as 100 per cent. 


—— 


160|... | 102g | gid | 91% 89% 


101.5 98 93 
99 95.5 | 95 


140 |100 |100 
A 100 100 100 T 
120 | 103.5 | 106.5 | 106.5 105.5 


310 |110 |112.5|113 |112 108 
100 |119 |122 |121 
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This table is a fair example ; it shows 
that the difference between the energy 
for 130 and greater values of Ym is com- 
paratively small. In the rest of this dis- 
cussion, I use this value of Y only, and 
the values of 8 are for this reason given 
ony for Yn = 130. 

urve sheet 13 gives at once the 
answer to all questions regarding the 
energy required for any schedule; it 
shows clearly how slight is the saving in 
energy effected by the use of rapid accel- 
erations. For instance, for A = 0.25, the 
energy for an acceleration of one mile 
per hour per second is 17.2 wh.; for an 
acceleration of 3 mph./sec, it is 14.5 
wh. ; that is, increasing the acceleration 
in the ratio of three to one diminishes the 
energy required only 16 per cent. 

Motor Capacity—This discussion has 
been based throughout on the assumption 
that the motor operates at the rated 
capacity on the one-hour basis, when at 
the point M (Fig. 4). On this assump- 
tion, the following table gives the capacity 
of the equipment required. i 


———- 
——— —__... 


(a) P; = B x 
0.5 14.9 kw. /ton 
1 25.5 = 
1.5 36.3 “6 

2 | 47 ‘6 

3 


| 68 ES 


ee ee 
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These are the starting values of the 
power curves on sheets 6, +, & and 9, and 
may be considered the rated capacity of 
motors required, in so far as this rating is 
determined by commutation. Taking 
into account grades and curves and the 
possibility of various emergency require- 
ments, I think it conservative to say that 
a motor should not be designed to operate 
above its one-hour capacity under the 
conditions here assumed, that is, on 
straight, level track, with frequent stops. 
lhe capacity of the motor depends also 
upon heating, and in most cases this is a 
ruling consideration. Hence it becomes 
necessary to determine the amount of heat 
hberated in theemotor under all condi- 
tions of initial and through acceleration. 

Heat Losses—Referring to Fig. 4, the 
heat losses in the copper up to the point 
M are directly proportional to the time, 
since heat is liberated at a constant rate. 
The magnetic flux density in the motor 
is constant up to this point; if the core 
loss were proportional to the speed, the 
average loss would be one-half of the loss 
at rated speed; on the other hand, if the 
core loss were proportional to the square 


of the speed, the average luss would be 


one-third of the loss at rated speed ; 
hence the average core loss up to the 
point OM is between 33 and 50 per cent 
of this loss at ated speed. The actual 
variation of the core loss with speed lies 
between these two values; I assume it to 
be equal to 41 per cent of the loss at 
rated speed. It is of comparatively little 
consequence whether it be taken at 33 or 
00 per cent, or at any intermediate value, 
since the core loss at rated speed is less 
than 30 per cent of the total heat loss at 
rated speed; considerable errors in its 
values are of little moment. 

I find from an examination of a num- 
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ber "of modern tramway motors that at 
rated output P, the average core loss is 
3.4 per cent, and the average copper loss 
8.6 per cent —a total for the average loss 
of 12 per cent, excluding friction losses. 
These losses ure the average of a some- 
what different group of motors from 
those used in preparing the general 
motor curve, hence the small loss left for 
friction; for this last group the efficiency 
is X3 per cent instead of 85 percent. The 
variations of the separate losses in the 
different motors are, generally speaking, 
small, although in certain motors the dis- 
parity is greater. ‘The average loss up to 
v = B 100 is then 10 per cent of the rated 
capacity, and is independent of initial 
acceleration. 

From M to N on the motor curve, I 
have determined the losses from curves of 
separate losses; for the same group of 
motors the average of the total heat loss 
from v = 8 109 to v = £130 is 8.5 per 
cent of the rated capacity. 

Up to v = B 100, the average loss is 10 
per cent of P,; for v = 6 130, the values of 
t, and ¢, are taken from sheets 6, 7, 8 and 
9, and the average loss over the total time 
(L + ¢,) calculated; it will be found to 
be constant for all values of (a), as it 
should be, and equal to 9.4 per cent of 
rated capacity. 

The average rate of heat dissipation 
will be : 

0.1 P, uptov = £100 

and 0 094 P4, up tov = 8 130. 

The rates continue for the times /, and 
(4, + t). respectively ; during the rest of 
the cycle the motors are radiating heat ; 
hence these rates referred to the total 
time T, are 
0.1 ¢4,/T x Py, up tov = B 190, 
OOE (4, + 4)/T x Rup tov = B 130, 
and as percentages of the rated capacities 
in the two cases are 

104,/T up tov = £100. (31) 
94x (¢,+4)/T¢ upto v = 8130. (82) 
These are the average rates for the en- 
tire time from start to stop, and by com- 
parison with the average loss that such a 
motor will stand continuously without 
excessive heating, determine whether the 
motors would be running above or below 
their rated capacity ; or conversely, deter- 
mine what the capacity on a one-hour 
basis must be, so that when operating in 
this way they will not overheat. 

Equation (32) can be written 

9.4 (1 + b/t) 4/1 

But (Fig. 4) 

4 = OP = OD. MP/AD 

= rx 100/Y¢ 

and ¢,/T = z/T (100/Y;%) 
hence the total heat loss up to the velocity 
B 130 averaged over the entire time T is 
9.4(1 + t/l) X LOU/Ye xX r/T% (35) 
where z/T is taken from curve sheet 2 
for the proper values of A and (a). In 
this deduction it is assumed that A,, = A. 

Hour Rating—The one-hour rating of 
a tramway motor is much in excess of the 
continuous capacity ; approximately such 
a motor will carry its rated output for 2 
per cent of the total time, that is, for one 
minute out of four; the heat generated 
at rated capacity for one-quarter of a 
complete cycle will bring it to its rated 
temperature. It is assumed that the 
cycles are repeated at such intervals that 
a permanent régime is attained. 


This is- 
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ny an approximation, but is a fair one, 
if the percentage be more or less than 23, 
and the conclusions can be altered to 
accord. 

As the average heat losses at rated load 
are 12 per cent, ıt follows that such a 
motor can dissipate continuously 3 per 
cent of its rated capacity ; when the aver- 
age rate is over 3 per cent the motor is 
overloaded. 

Since the average loss that a motor will 
stand is equal to 3 per cent, it follows 
that the maximum value of («/T). or 
(z/T) is 

(2/T)y = 3/[9.4 (1 + t/4)] x ¥r/100 
Curve sheets 6, 7, 8 and 9 give then 
TABLE IV. 


(2/T)o 


ee | 


(a) | 
0.5 0.249 
1 0.200 
1.5 0.265 
2 0.278 
3. 0.271 


For Y; = 10v, the limiting value is 
(:c/T), = 0.3 for all values of A and (a). 

This means that for schedules in which 
r/T > 0.3, in one case, and for 2/T > 
0.249 et seq. in the other, the capacity 
must be greater than the capacity deter- 
mined by commutation, that is, greater 
than the values of table 3 in the ratio of 
(2/T)/(z/T)o; for r/T < 0.3, or less 
than the values of table 4, commutation 
determines the capacity. 

The motor capacity necessary both to 
avoid overheating and to keep within 
commutation limits, can now be calculated 
from these data. Table 3 gives the capac- 
ity required on the assumption that com- 
mutation is the only limit to output, and 
on the further assumption that the hourly 
rated capacity is the practical limit de- 
termined by commutation. These values 
multiplied by the ratio (z/T)/(2/T)» give 
the capacity in all cases, with the limita- 
tion that the capacity shall not be less 
than that of table 3. Then, 

Motor capacity = 14.9 B x (2/T)/(z/T)o 
for a = 0.5 (3+) 
and motor capacity > 14.9 8 for a = 0.5. 

The coefficient for other values of the 
initial acceleration is given by table 4. 

The capacity of the motor, as deter- 
mined by this equation, has been cal- 
culated for all values of A and (a), and 
curve sheet 14 gives the kilowatts per ton, 
considering both commutation and heat- 
ing, for Ym = 130. 

For the lowest acceleration, (a) = 0.5, 
heating is the limitation for all values of 
A; for the higher values of (a), commu- 
tation is the limitation for the low, and 
heating for the high, values of A. 

I wish to emphasize the conditions 
under which these capacity curves were 
obtained ; (1) that the limit of input de- 
termined by commutation is the rated 
capacity, and (2) that the limit deter- 
mined by heating is an input that will 
average for the total time 3 per cent of 
rated capacity in copper and core losses. 
I am aware that motors are operated at 
much greater inputs than the rated capac- 
ity in regular service, but for service re- 
quiring frequent stops this is not unduly 
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low, if low-maintenance cost is taken into 
account. It is easy to follow out this 
argument with any desired overload at 
starting; the results will be but slightly 
affected. 

Similarly, with reference to heating, 3 
aa cent is not a sacred figure, but only a 
air average; it is easy to make the 
changes for any other value. No changes 
within practical limitations will affect the 
relative results for different schedules and 
initial accelerations ; the absolute values 
only will be slightly changed. 

As this entire discussion has been based 
on the assumption that the input of the 
motor along the line OM of Fig. 4 (that 
is, during the period of constant accelera- 
tion) is its rated capacity, it would seem 
at first glance that the increase of capac- 
ity necessitated by heating conditions 
would vitiate all the deductions given here. 
This, however, is not the case. The veloc- 
ities are in no way affected ; hence the 
energy at the car axle is unaltered. The 
only change brought about by using a 
motor that does not operate at its rated 
capacity during the initial period, is a 
change in the heat losses in the motor. 
This will not affect the energy input 
greatly, since almost the entire losses dur- 
ing this period are losses in external re- 
sistance ; hence the curves showing energy 
required per ton mile will be substantially 
unaltered. Such change will in all cases 
increase the heat waste in the motor, 
hence the capacity, given on curve sheets 
lo and 17, will in all cases be somewhat 
too small. On the other hand, the capac- 
ity so calculated is greater than necessary, 
as no allowance has been made for heat 
radiation during the time of stop at 
stations. 

Another consideration leads to the same 
result. As I have shown, the energy used 
per ton mile varies very slightly for any 
amount of acceleration on the motor curve 
from 120 per cent to 160 per cent. To 
use a motor. at other than the rated 
capacity, means that the motor is oper- 
ating on a different part of the motor 
curve; hence, the difference in energy 
input will be small. 

Weight of Equipment—These curve 
sheets show that the motor capacity for 
high initial accelerations is generally 
greatly in excess of the motor capacity 
required for low initial accelerations. 
Greater capacity of equipment necessarily 
means greater weight of le a not 
only in the motors themselves, but also 
in the trucks, controllers, and other parts. 
This entails the further necessity of more 
energy to carry this greater weight; each 
addition of weight means a further addi- 
tion to the energy necessary. ‘To get a 
correct comparison of the total energy 
per mile required for different initial ac- 
celerations, the values of curve sheet 13 
should be multiplied by the ratio of the 
necessary weights in the two cases. For 
instance, for an initial acceleration of 
3 mph./sec, the total weight of equip- 
ment may be 25 per cent greater than for 
an initial acceleration of 1 M. P. H./sec; 
the total energy used per mile will then 
be increased in the ratio of increase of 
the weights. 

I have taken the weights of all parts of 
a car equipment in detail for different 
capacity of motors, varying from 30 to 150 
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rated horse-power, for both two and four- 
motor equipments. These weights in- 
clude motors, controllers, trolley poles, car 
wiring, motor trucks, trail trucks, and 
car body. I have deduced from these 
weights curve sheet 15, on which the 
ordinates show the ratio of weights for 
different capacity of equipment, in terms 
of kw./ton of total weight as abscisse. 
For instance, for an equipment of 
4 kw./ton of total weight, the ratio is 
1.44; for an equipment of 8 kw./ton, the 
ratio is 1.93; the increase of equipment 
from 4 to 8 kw./ton then increases the 
total weight in the ratio of 1.93/1.44 = 
1.34; that is, doubling the equipment 
means an increase of 34 per cent in total 
weight ; hence, 34 per cent in total energy 
used. The ordinates of curve sheet 15, 
giving energy per ton mile, multiplied by 
the ratios from curve sheet 15 for the 
different capacity of equipments, deter- 
mined by curve sheet 14, will be propor- 
tional to the total energy required per 
mile. 

The capacity of the equipment is pro- 
portional to L”, and as the distance will 
vary in each case, it is not possible to 
deduce any general results; each case 
must be considered by itself, in this par- 
ticular. I have made these calculations 
for a number of cases to correspond with 
practical conditions ; the result is always 
that the energy used per mile is less for 
the lower accelerations. As an example, 


let 
V = 16.5 mph. 
L = 2,000 feet ; 
then 
A = 0.2. 
From the various curve sheets, the 
following table is deduced : 
TABLE V. 


ee 


iw Si p X wh./ton. 
a t Oik E Te ee 

/ton. | /ton =a Z 
0.5 7.6 106 | 1.87 | 198 174 
1.0 5.6 7) | 1.63} 114 100 
1.5 6.5 rt 1.73 | 126 lll 
2.0 | 8.7 TO | 2.03} 142 | 124 
3.0 112.6 | 67% | 2.65] 177 | 156 


The last column of this table shows the 
energy required per mile to be the mini- 
mum for an acceleration of 1 mph./see. ; 
the motor capacity 1s also at a minimum 
for this acceleration. 

To take the case of the proposed ex- 
press service of the New York rapid 
transit line: Here the schedule speed will 
be 35 mph.; the average distance between 
stations, about 7,500 feet; time of stop 
at stations, 15 seconds, 

From these data. 

V = 38.8 mph. 
and A = 0.275. 

The following table is deduced from 

these data : 


g E EE 
a kw./ton. wh./ton. 
1 16.7 102. 
1.5 14.9 82 
2 18.8. 72 
3 26.9 62 
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This table shows the practical impos- 
sibility of accomplishing such a schedule 
on the assumptions of this discussion. 
The minimum motor capacity required 
of 14.9 kw./ton, is beyond the range of 
practical conditions. The weight of 
motors, controllers and wiring, that is, 
the electrical equipment alone, will be 
about 75 pounds per kilowatt, and the 
weight for 14.9 kilowatts would be about 
1,140 pounds. This does not leave sufti- 
cient weight for the other parts of the 
equipment. For an acceleration of 3 
mph./sec. the weight of the motors re- 
quired 26.9 kilowatts would be approxi- 
mately one ton, that is to say, at this 
initial acceleration the motors would just 
be able to propel themselves. 

Conclusions—My conclusion from this 
discussion is that the acceleration that 
gives the lowest motor capacity per ton is 
in all practical cases the most economi- 
cal, The very small saving in energy is 
not to be compared with the many dis- 
advantages of very rapid initial accelera- 
tions. Assume, for instance, a gain of 10 
watt-hours per ton mile for an accelera- 
tion of 3, over that required for an accel- 
eration of one; for a 20-ton car, and with 
energy at 0.5 cent per kilowatt-hour, 
this represents a saving of 0.1 cent per 
car-mile. This is too trifling to be consid- 
ered in comparison with the fixed charges 
on the greater investment for motors and 
distribution system; the poorer load fac- 
tor at the power station, the increased 
cost of maintenance, the difficulty of 
accurate handling of cars, and, above all, 
the much greater discomfort to pas- 
sengers. 

Although I have to make, in the course 
of this discussion, various more or less 
arbitrary assumptions, | believe that they 
are all fair ones, representing average 
conditions. It is open to any one to fol- 
low this method on such other assump- 
tions us may suit his fancy. I believe, 
however, that no practical assumptions 
will change the general results. 


Upon the conclusion of Dr. Hutchin- 
son’s paper, Mr. S. T. Dodd took up some 
of the points raised in Dr. Hutchinson’s 
paper, and by assuming & given practical 
case managed to attain results opposed to 
those exhibited by Dr. Hutchinson. Mr. 
Dodd was followed by Mr. Norman W. 
Storer, who read a short paper on the 
“Importance of the Inertia of the Ro- 
tating Parts of a Train”—that is, car- 
wheels and armatures. 

A paper by Mr. E. B. Potter, bearing 
upon the same subject and taking 188u° 
in some degree with Dr. Hutchinson, was 
read in the absence of its author by Mr. 
Calvin W. Rice. 

Mr. W. C. Gottshall took issue with Dr. 
Hutchinson, and stated that his paper 
covered a case which did not exist x 
practice, and drew e which we 

results. 
Ai à E the author, Dr. Samuel 
Sheldon read a paper by Mr. M. H. a 
Jr., also taking issue with Dr. Po a 
son. At the conclusion of this peP arke 
Hutchinson replied briefly to the 
made in the discussion. 
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THE CONSTRUCTION OF SMALL TELE- 


PHONE EXCHANGES—XXV. 


BY A. E. DOBBS. 


—.—. 


STEP BY STEP SYSTEMS. 


Another and more practical scheme of 
selective signaling is by the step-wheel 
process which was also exploited years ago 
but now again seems to be coming into 


favor among inventors, and although all 
fundamental patents have expired some 
detail patents are still being taken out 
and the problem seems to be so nearly ap- 
preaching a solution that we may look 
for quite an extensive adoption of some 
method of step-wheel signaling in the 
near future. 
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and every impulse sent over the line sets 
the wheel one notch ahead by means of 
the lever, SL, hinged at the point, J. 
When the lever, SL, is lifted, the wheel 
is held in place by means of the second 
lever, LL. It is, of course, supposed that 
the wheel as it is stepped forward winds 
up a spring which has a constant tendency 
to make it fly back to the home position. 
As explained before, the two magnets, 
SM, LM, are polarized so that when 
+ or — impulses are sent to line only one 
will act at a time. 

In this case we will suppose that only 
positive impulses are sent over the line by 
means of a battery or continuous-current 
generator. 


Fic. 105.—A STEP-WHEEL SYSTEM oF SELECTIVE SIGNALING. 


With the idea of contributing his mite 
to the fund of information on the subject 
the writer submits a sketch which repre- 
sents, in a general way, his idea of what 
such a system should be. 

In the making of this sketch there is 
no pretense to originality, and suggestions 
were borrowed from both the Drake and 
Mayberry systems, and it is possible that 
some parts of it are covered by patents. 

The sketch is shown in Fig. 105. 

First, we have two polarized magnets 
in series with each other, but bridged to 
one side of the line, SM, LM, and a 
toothed wheel which may be stepped for- 
ward to any point desired. This toothed 
wheel is fixed on a shaft with another 
and larger wheel, C, which has a smooth 
surface, except for the platinum tip, T, 
which projects outward and which is in- 
tended to make contact with the tip brush, 
RC, as it is revolved around, thus putting 
the bell in circuit, which, up to this time, 
has remained open. With the tip, T, in 
contact with the brush, RC, the bell can 
then be rung from the exchange over the 
metallic circuit in the usual way. 

The magnet, SM, is a stepping magnet, 


In making these impulses the operator 
may move a dial hand over, let us say, six 
contacts which makes six impulses and 
steps the wheel six points ahead by means 
of the magnet, SM, and the lever, SL. 

The points, T and RC, are now in con- 
tact, putting the bell in circuit, upon 
which the operator signals by means of an 
alternating or impulse current as usual. 
As this tip, T, is placed differently in each 
instrument it will be seen that there is 
but one bell in circuit, all the rest being 
open, and that but one bell will ring which 
will be the one wanted. 

After the operator rings the bell it now 
becomes necessary to restore the step- 
wheels to their normal position again. 
This is done by sending a — current to 
line which operates the lifting lever, LL, 
thus allowing the wheel to be drawn back 
by its spring. 

The two magnets, SM, LM, may be of 
500 ohms each, which will not seriously 
ground the line. When the subscriber 
lifts his receiver from the hook this 

ground is cut off at his own instrument, 
though still remaining grounded at all 
the others through the selector magnete. 


169 


When the subscriber wishes to signal the 
exchange he can do so by means of an 
open-contact generator, or by pressing a 
push-button, PB, and ringing in the 
usual manner. 

The generator circuit may be made tc 
include the bell, though it is not necessary 
that a subscriber should hear his own bell 
ring. To include the bell connect at the 
dotted “line a. 

One subscriber can not call any other 
subscriber, although that could be ar- 
ranged by leaving battery continuously 
on the line; but it is better that the oper- 
ator should do all the ringing, as in this 
way it is easy to keep account of the busi- 
ness done. 

In calling the subscriber, therefore, the 
operator may use either a lever with an 
indicator pointer attached, which makes 
and breaks circuit the required number of 
times, or may push a button to make the 
necessary number of impulses. 

Second, she rings the subscriber. 

Third, she throws a lever over, sending 
a — current to line which sets all the 
stepping wheels back again. All this need 
not take more than four seconds, and the 
possible number of different signals that 
can be sent is only limited by the number 
of teeth on the wheel and the amount 
of current available; but from six to ten 
should be the limit rigidly adhered to. 

Now there might be defects in this sys- 
tem that do not show up in the sketch 
just presented, and different inventors 
might arrange the circuits somewhat dif- 
ferently. One would use a third wire 
and use low-resistance magnets (SM, 
LM) in series, thinking in this way to get 
a quicker, sharper action, and it is a fact 
that high-resistance magnets are apt to be 
sluggish, but it is a fact that in telegraph 

relays several high-resistance magnets in 
series will transmit signals as fast as the 
average operator cares to send, and low- 
wound magnets require more current. 

Some might prefer to make the ground 
tap between the two magnets instead of 
sending the current through both in series. 
Then there are several different ways of 
moving a step-wheel, but, as said before, 
the sketch is submitted to give our readers" 
an idea of what such systeme may be like 
and what they may expect soon. 

As to the amount of current required, 
a continuous-current generator delivering 
a current of 0.25 of an ampere at 100 
volts should run twenty stations provided 
the line resistance does not exceed 1,000 
ohme. 

This instrument is not much more com- 
plicated than the average magneto gen- 
erator. | 
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It is not advisable to place more than 
ten stations on one line for the reason 
that more than one subscriber will often 
want to use it at the same time. Farm- 
ers, especially, often have plenty of time 
to talk, and a case is on record of one 
agriculturalist holding the line for one 
hour and ten minutes talking a horse trade 
or something of the sort, while a half a 
dozen calls for other parties on the line 
were kept waiting. Thirty minutes 
among this class of patrons 1s by no means 
uncommon. At the same time to increase 
the number of circuits requires an extra 
outlay ° for wire, pins, insulators, and 
sometimes cross-arms, and a trouble ac- 
count that increases with the number of 
wires. 

Thus in one circuit there are three 
general classes of trouble—broken wires, 
grounds and crosses; with two circuits 
our number is increased to seven—broken 
wires, grounds and crosses multiplied by 
two, with the additional chance of their 
getting crossed with each other; with three 
circuits our trouble chances have increased 
to eleven; with four circuits, to fifteen 
and so on. These chances may be greatly 
minimized by proper construction, buc the 
proportion holds good nevertheless. 

Therefore, as long as farmers demand 
cheap service thev should put up with 
what you can furnish them. 

If there was some way of metering tele- 
phone service by automatically registering 
the number of minutes each month that 
the telephone is in use long-winded con- 
versations would be cut down. This 
might tend, however, to discourage the 
use of the telephone which is not desirable 
at the present time. 


TOLL LINE SERVICE. 


One common mistake in running local 
toll lines consists in putting too many 
stations on one line. A busy man who 
comes to a toll station and has to wait 
half an hour for a connection becomes 
disgusted, and if the programme is re- 
peated half a dozen times he will come to 
look upon long-distance telephoning as a 
painful duty to be shirked whenever pos- 
sible. If there chances to be a telegraph 
office or a rival telephone company any- 
where in the neighborhood he will give 
them the preference if they can possibly 
give him the service he desires. 

As a horrible example, the writer once 
saw a toll line eighty-five miles long—a 
metallic circuit transposed every half 
mile—built of No. 14 iron wire loaded 
down with twenty-two stations. Though 
generally possible to signal all the sta- 
tions which were bridged to the line, 
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yet the numerous signals were so con- 
fusing that long delay in answer- 
ing was the result, to sav nothing of 
others, not called, who either mistook 
the signals or listened in anyhow to such 
an extent that good talking service was 
out of the question. With this condition 
of things, those in charge of the stations 
became careless or indifferent to toll col- 
lections, and still more careless in settling 
accounts. 

Repairs to the line were consequently 
neglected, and it soon went out of service 
altogether and farmers appropriated the 
wire to repair their fences. It is to be 
hoped that not many toll lines are as bad 
as this one was, but there are some not 
much better and of all annoyances they 
are the worst, for when a man wants to 
use a telephone he is often put to a great 
deal of inconvenience and loss byv his de- 
pendence on service he doesn’t obtain at 
the time. 

Fig. 106 was the plan the writer was 
called upon to make as a remedy for this 
state of affairs, and before entering into 
a detailed explanation of it we will first 
discuss the conditions. 

There were two towns 135 miles apart 
desiring connection with each other, both 
of which had exchanges of about 500 sub- 
scribers. 

Between the two exchanges there were 
about twenty small villages, not one of 
which possessed an exchange, nor were 
they likely to do so until toll lines could 
be built. 

Most of these villages possessed only 
one or two general stores in which it was 
necessary to locate the telephone stations, 
which would have to be attended to by the 
proprietor or his clerks. 

It was necessary to have the instruments 
so wired that stations could not call each 
other, as all connections were to be charged 
and no pay-station device would mect the 
case. They must therefore call regularly 
authorized agents at certain designated 
places who would keep an account of all 
service connections. 

Owing to the fact that the proprietor 
or his clerks would not be likely to notice 
a drop fall, all signaling was to be done 
by means of extension bells placed on 
each line. 

It was decided to place two agents be- 
tween the North and South exchanges, 
at distances of forty-six and forty-two 
miles, respectively, from the first exchange, 
thus dividing the through line, as nearly 
as possible, into three equal parts. 

It was decided to run two circuits—one 
of No. 12 aluminum wire for through 
business, and the other of No. 12 B B iron 
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to take care of the local service. This 
would give the through line a resistance 
of about 6,000 ohms, while on the local 
line no subscriber would have to ring 
through more than about 1,000 ohms to 
get his calling station, though, as ar- 
ranged, he might be talking over 5,000 
ohms with the hook up. Larger wire 
would have been better, but there were 
financial considerations. 

Turning now to Fig. 106, we find the 
through line looped into calling stations 
A and B, so that it is possible to divide 
the line for testing or business purposes 
and carry on three through-line conver- 
sations at one time. 

The through line, it will be observed, is 
connected to the station jacks in the same 
manner ag previously described in Figs. 
93 and 94. 

Beginning at the northern end, there 
are no stations for about fifteen miles, 
while the business from there to station A 
would probably be light, for which reason 
a single grounded line took care of local 
business. There were six telephones on 
this section. All the ringers on this sec- 
tion were to he wound to 1,600 ohms. 
while the extension bell at the station (A) 
was wound to about 100 ohms, which gave 
it the advantage over the others in signal- 
ing. Thus, when a subscriber would 
ring in, the bells near him might respond 
feebly and the others not at all, but the 
low-resistance station bell would ring 
loudly, thus attracting the attention of the 
agent who, having a percentage interest 
in all payments for calls, would naturally 
watch out for special signals if they were 
attempted. South of station A the line 
was metallic circuit and here again some 
ingenuity had to be exercised to prevent 
surreptitions signaling. This was accom- 
plished again by means of a 500-ohm ex- 
tension bell connected to ring to ground 
the jack and one side of the line. 

The subscribers’ generator, shown in the 
lower right-hand corner, was of the ordi- 
nary series pattern, the generator being 
a small three-magnet 10,000-ohm type 
which would hardly ring three bells in 
multiple. The wiring of the box was pre- 
cisely like that of a series instrument, ex- 
cept that the ringer was wound to 1,000 
ohms, while from the base of the switch 
hook a wire ran through an open push- 
button, PB, to ground. 

In order to ring the station the sub- 
scriber would push the button. PB, and 
ring the station through the ground, his 
own bell ringing but feebly. Should he 
neglect to push the button his own bell 
would ring, but his generator, not being 
built for multiple work, would not ring 
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cord, in the circuit of which is a repeat- 
ing coil to separate the circuits from each 
other. There is also another pair of cords 
for connecting the metallic circuits to- 
gether, bridged across which is a 1,000- 


plug was inserted in one of the main line 
jacks, one side was cut out, but the exten- 
sion bell was still connected to the un- 
used end so that the station could still be 
called on that end of the main line. As 
fully fifty per cent of the calls were to and 
from the city exchanges the plan of a 


was considerably cheaper than if fitted 
with a commutated generator and, as be- 
fore remarked, there were financial con- 
siderations, and the first object to be 
gained was to have good line construction 
and give the people good talking service, 
after which instruments could be changed 
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Fic. 106.—ToLI. LINES WITA CONNECTIONS FOR COUNTRY STORK SERVICE. 


through and is used for connecting the 

metallic circuit to the through line. 
Station B is similar to station A ex- 

cept that, having no grounded lines, there 


These stations, AB, were connected 
together in their local lines, and subscrib- 
ers could signal either end according to 
whether the message was to go north or 
south. In case of trouble in the middle 


THrouGH Line 135 Mites LONG. 


local line between A and B cut in two, 
thus putting three or four subscribers on 
each end instead of seven on a single line? 
Well, if desirable it could be left open at 
the test station half way between A and 
B, but as the connections between A and B 


are no repeating coils in the cord circuit. section of the main line the message could 
By connecting the local lines together con- be transferred around the trouble over the were principally south rather than north 
nections can be made for about 100 miles, loca] line, AB, No. 12 wire and seven sta- it was thought best to leave them con- 
baz faie local sree tions being no bar to good talking service. nected. 

E Or E One OPE In running the lines the single iron wire It might also be asked, why was not the 


about ten miles short of the southern ex- 


change. 

There are also three other places, not 
shown, where all lines are looped in for 
testing purposes ; between A and the north 
end; between A and B, and between B and 
the south end, which makes test stations 
from twenty to twenty-five miles apart. 
There is no means of plugging in on the 
main line however at these extra stations. 
except by unlocking a box, and they are 
only used when locating trouble and upon 
request. They are equipped with switches, 
as shown in Figs. 91 and 92, which are 
locked in a box and a key left with the 
subseriber. Thus in case of trouble on 
one section of the line the knife-switches 
could be opened on one side or the other 
and the balance of the section cleared. 
This, between the north end and A, would 
allow the subscribers to ring each other in 
case they could not get A. As the lines be- 
tween A and B run into both stations, it 


north of A was placed on a bracket below 
the aluminum circuit and was depended 
upon to stiffen the pole line, as, owing to 
the lightness of No. 12 aluminum (thirty- 
two pounds per mile), it did not take much 
of a strain to “pull it up level,” which 
more than compensated for its somewhat 
low tensile strength. As it was in a 
southern country, where there was no 
trouble from snow or sleet storms, the 
only trouble was from falling trees which 
would break steel wire as well as the other. 

There might be some criticism of this 
plan, as there are always two or three dif- 
ferent methods of attaining a given ob- 
ject. 
It might be asked, why the gencrators 
at the subscribers’ stations were not 
equipped with a commutator similar to 
some of those shown in Figs. 101, 102 or 
103, and the controlling station signaled 
bv means of a polarized bell which could 
also have been permanently bridged across 


local line continued south of B into the 
exchange, which would give two through 
lines in case of necessity? To this we 
would say that the end of the local line 
was in the exchange territory and the 
owners of the latter did not wish too 
many circuits run in until they could 
change their pole lines, which were then 
being rebuilt. It will also be noticed that 
there seems to be no provision for clearing 
out in the local circuits. To this it may 
be said that the larger part of the busi- 
ness went to the main line, which took care 
of the ringing out through the bells in 
the cord circuit. , 

So far as local business was concerned 
ringing out was hardly necessary, as there 
was no time limit to local conversations, 
and the clerk cleared out by listening in 
occasionally. 

At the present time it is easy to obtain 
commutated generators and polarized 
bells, but at that time it was not. 
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Electrical 


Patents 


Mr. David P. Burdon, of Jacksonville, 
Fla., has just obtained a patent on a novel 
oscillating motor, designed especially to 
operate swinging fans. His idea is to 
provide two field magnets, each compris- 
ing a plurality of vertical solenoids and 
operating an armature constructed as fol- 
lows: A rock shaft is journaled in arches 
or yokes secured to the opposite sides of 
the field magnets, and to this rock shaft 
are secured spaced discs or wheels to the 


i 
it 


peripheries of which are attached armature 
magnets. These magnets are in the form 
of bars which are located at a greater dis- 
tance apart than the distance between 
the heads of the field magnets, so that 
when one of the armature magnets is di- 
rectly adjacent to the coacting field magnet 
the other will be located above the other 
field magnet. The motor is designed to 
be operated by independent batteries, one 
being connected to each field magnet, 
and switches for alternately completing 
the battery circuits are operated by the 
armature. These switches each comprise 
a binding-post that carries at its upper 
end a contact spring. A conductor post 
ig mounted upon the base of the machine 
contiguous to the free end of the spring, 
and a bridge piece 18 mounted to move 
across the space between the spring and 
the post and electrically connect the same. 
To this end the bridge pieces of both 
switches are secured to the opposite ends 
of an insulator carrier bar, which bar is 
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slidably mounted in aligned openingemade 
for the purpose in the upper ends of the 
conductor posts. Lever connections are 
made between the carrier bar and the 
armature, so that when the energized field 
magnet on one side will oscillate the arma- 
ture in one direction, the carrier bar will 
be moved to open the circuit of said 
energized magnet, and to close the cir- 
cuit of the other. When this occurs, the 
movement of the armature is reversed and 
thus the rock shaft is oscillated back and 
forth as long as the batteries are con- 
nected to the machine. Of course a sin- 
gle source of electrical energy may be 
employed if desired. The fan is attached 
to the rock shaft through the medium of 
a long arm having a socket in which the 
handle is secured, and therefore the fan 
will be waved back and forth by the move- 
ment of the armature. 

Lieutenant Cleland Davis, United 
States Navy, has just patented a novel 
method of cementing iron or steel. The 
invention relates to an improved method 
of cementing or supercarbonizing steel or 
iron plates or rails, ingots, or like articles 
made of iron or steel in which it is de- 
sired to obtain a hard surface capable of 
resisting the penetration of foreign bodies 
or of resisting wear. The invention is 
particularly adapted to the manufacture 
of hard-faced armor plate, but it is also 
applicable to hardening the tread of rails 
of steel or iron or hardening the face 
of other plates of steel or iron when de- 
sired. In carrying out his ideas the in- 
ventor subjects the face of the plate, either 
progressively or the entire face at one 
time, to the action of heavy electric cur- 
rents passing either from carbon electrodes 
or through a mass of carbon which may 
be in a granulated form. The face of the 
plate within the path of the current is 
soon brought to a high heat and is im- 
pregnated to a greater or less depth with 
particles of carbon carried either from the 
electrodes or from the mass of granular 
carbon placed over the face of the plate. 
The depth to which the carbon will be 
carried and the consequent hardening 
which will occur will vary with the elec- 
tric current and with the time that the 
treatment lasts. Where it is desired to 
harden to a considerable depth below the 
surface, the treatment may be prolonged ; 
but where it is desired to harden only to 
a slight depth the treatment will be 
shorter. Since it would be ordinarily dif- 
ficult to secure current enough to treat the 
entire face of a large armor plate at one 
time, it may be preferable to treat 
portions of the plate progressively, which 
may be done either by moving the 
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electrodes over the plate or by moving 
the plate under the electrodes or by 
shifting the current from one group 
of electrodes to another, in the mean- 
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time keeping the plate and the elec- 
trodes in the initial position. In the same 
way, where rails or plates are to be treated 
the electrodes can be moved along the rail 
or the rail moved under the electrodes, as 
may be preferred. Where portions of the 
plate are treated progressively, the con- 
ductivity of the metal will, ordinarily, 
speedily produce the desired chilling ef- 
fect, or this may be supplemented by 
means of a spray of water or other chill- 
ing agent. 

An Englishman, Mr. Mark Barr, re- 
siding at Broad Heath, England, has just 
patented in this country an exceedingly 
novel table for metal working machines 
designed for holding articles while being 
operated upon. This table is in the form 
of a metallic box having a plurality of 
vertical magnetic poles, certain of which 
are wound and connected to some source 
of electrical energy. The top of the table 
is made of brass or some non-magnetic 
material, and the ends of the pole-pieces 
pass through the top and are level with 
its upper surface. The article to be 
operated upon is secured to a flat metal 
plate, designed to be placed upon the 
table top. Suitable abutments are pro- 
vided for securing this plate againet slid- 
ing upon the eame. It will therefore be 
scen that as aoon as the current is ewitched 
into the windings, the coils are energized 
and magnetic lines of force are created 
which will act upon the plate and hold it 
upon the top. The invention has been 
assigned to the Linotype Company, of 
London, England. 

A divining rod has passed the ecrutiny 
of the United States Patent Office, but 
it is constructed along somewhat different 
lines from the old-fashioned forked willow 
or peach branch. It was designed by 
Fred H. Brown, a resident of Chicago, 
Ill., for the purpose of detecting and 
locating metallic ores, minerals and the 
like, He provides a pair of metallic rods 
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of suitable conducting material, such as 
copper, which are adapted to be in- 
serted in the earth. These rods form ter- 
mipals of a circuit, which includes a 
Wheatstone bridge, and the secondary of 
an induction coil. The primary of this 
induction coil includes a battery or other 
source of current, and a suitable circuit- 
breaker. Included in one branch of the 
Wheatetone bridge is a rheostat or re- 
sistance box, while another branch or leg 
includes the usual sockets and plug. The 
other branch includes the fixed resistance, 
while the bridge portion has connected 
thereto a telephone receiver. In accord- 
ance with the well-known principles of 
the Wheatetone bridge, when the resist- 
ance between the two terminals equals the 
resistance which is in the circuit, the re- 
sistances of the other two branches being 
equal, then no current traverses the bridge 
portion and hence no sound or other sig- 
nal will be produced therein. If, how- 
ever, the relative resistance of the rheo- 
stat and of the circuit between the termi- 
nels is varied, then the electrical equilib- 
rium of the bridge is disturbed and a 
signal will be given in the branch of the 
bridge; and by removing or inserting re- 
sistance in the rheostat, as the case may 
be, until the equilibrium is again estab- 
lished then the extent of such variation 
may be measured and determined. This 
principle is taken advantage of in the 
practical operation of the invention for 
detecting or :ocating ores, minerals or the 
like in the following manner: The termi- 
nals are inserted in the earth a definite 
predetermined distance apart, and a read- 
ing of the resistance box is made, showing 
the resistance of the earth or portion 
thereof included in the distance or space 
which is known between the two terminals, 
Thie operation is repeated again and again 
at various points in the same vicinity, a 
reading of the resistance being noted in 
each case. Now, if ores or minerals are 
present in the vicinity being tested, then, 
by reason of such presence, the resistance 
of the earth at that particular point where 
the measurement is taken will be less than 
it would be if no ore or mineral were pres- 
ent, by reason of the well-known fact that 
a current will seek the path of less re- 
sistance, and hence by comparing the 
measurements taken, as above described, 
the location as well as the presence 
of the ore may be detected and de- 
termined. When the location of the 
ore or mineral is once determined in 
the manner described, ite depth below the 
surface of the earth may be deter- 
mined by varying the distance between 
the terminals and comparing the corre- 
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sponding readings of the rheostat. For 
instance, if the ore is, say, fifty feet be- 
low the surface of the earth and the ter- 
minals are spaced one hundred feet or 
less apart, then the presence of the ore 
will not be detected, but if the terminals 
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are spaced two hundred feet apart then 
the presence of the ore would be detected, 
and by repeated tests at varying distances 
apart of the terminals the exact depth 
would be determined. 
as ee 
Military Telephones. 

The following is taken from the London 
Electrical Engineer: We notice in the 
Gazette de l’Electricien a long description 
of the military telephone system which has 
been devised by Captain Charollois, of the 
French Army. In this article the editor 
points out that there are two systems of 
military telephones in use in France, the 
first of which is recognized cian while 
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the other, to which we refer above, is the 
outcome of private enterprise, and is not 
recognized as a government system. The 
authorized military telephonesare equipped 
with batteries, insulated wires and other 
costly accessories, which are required to 
give a permanent connection in all states 
of weather between military outposts. The 
object of the system devised by Captain 
Charollois is, however, to obtain a cheap 
and regular connection between a moving 
force and headquarters. With this end 
in view, he uses an insulated wire, which 
in dry weather is laid direct on the ground. 


` wet weather. 
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The diameter of this wire is only six- 
tenths mm.,and its weight eight and three- 
quarters pounds per mile. This enables 
a man to carry some four or five miles of 
wire, which is wound on a drum, which 
can be of exceedingly light construction. 
Experiments are quoted to show that the 
system has been exceedingly succesaful, 
even when the wire has been laid on a 
road over which other troops have had to 
pass. In one instance some seventeen 
miles were leid and taken up again in the 
course of a day. The whole question 
arises, however, as to how far this bare 
wire, with earth as return, is available in 
We gather that Captain 
Charollois advises its being supported on 
trees or houses in times of rain, but it 
seems to us, after all, that an insulated 
wire laid on the ground ia likely to be of 
more permanent service. Our corps of 
electrical engineers has obtained experi- 
ence in telephone work in the South 
African War with the use of such insu- 
lated wire laid direct on the ground. It 
will be remembered that Colonel Cromp- 
ton devised an attachment on a bicycle 
which enabled the wire to be rapidly paid 
out across the veldt. In this cage the drum 
was arranged to carry about two miles 
of bare copper wire. It was found that 
a cyclist could ride along at the rate of 
ten to fifteen miles an hour and lay the 
wire behind him, without any fear of kink- 
ing or breaking. After use the wire was 
picked up by hand at the rate of about 
four miles an hour. The use of the tele- 
phone in South Africa has shown that 
with a bare copper wire, and using the 
earth as the return circuit, one can speak 
for three or four miles with the wire trod- 
den into wet ground, and even with a 
broken wire. The electrical engineers 
volunteers’ contingent was eminently suc- 
cessful in the use of bicycles for laying 
the wires, and great advantage was de- 
rived from being able to provide speaking 
communication between two fixed points 
with such despatch. 


O Te 
Novel Charging System for Teles 
phones. 


A new way of charging for telephone 
service may come into use if the invention 
recently patented by Thomas Baret, of 
Sydney, New South Wales, meets with 
general approval. He proposes to charge 
for the total length of the conversations 
and not for the total number. His meter 
eonsista of a clockwork device which is at 
rest except at such time as conversation 
is being held, and then it is at work regis- 
tering the actual time consumed by the 
talk. The up-and-down movement of the 
switch-lever throws the clock into action, 
shuts it off and keeps it wound, 
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AN UNFAVORABLE REPORT ON MUNICIPAL 
PLANTS BY A COMMITTEE OF THE 
WORCESTER, MASS., BOARD OF ALDER- 
MEN. 


There has been some agitation of the 
perennial question of municipal ownership 
at Worcester, Mass., lately, and a commit- 
tee of the board of aldermen was con- 
stituted to enquire into the subject and 
report upon the feasibility and propriety 
of that city entering the electrie light 
business. The report, an excellent and 
sensible document, was adverse to the 
plan. The report of the committee ap- 
pears in full below: 

In considering the subject matter under 
this order, your committee has endeavored 
to discover: First, the results attained by 
cities already owning municipal electric 
light plants, as shown by their cost per 
lamp-hour of street arcs; and, second, the 
probable cost to the city of Worcester of 
the plant of the Worcester Electric Light 
Company and the cost of maintaining this 
plant under municipal control. 

As the cost of fuel, hours of burn and 
electric energy used in the lamps differ 
in nearly every city, as the items of in- 
terest paid on account of the plant, de- 
preciation of machinery, etc., and of taxes 
lost are usually ignored in the printed 
reports sent out from these plants, and 
as it is necessary to figure these costs upon 
a Worcester basis, in order to reach an in- 
telligent conclusion in comparing the re- 
sults arrived at in other cities with our 
own, your committee caused blank en- 
quiries sent to fifty cities and towns own- 
ing and operating municipal lighting 
plants outside the state of Massachusetts. 

The territory covered by these enquiries 
included practically the entire United 
States, and the replies were expected to 
clearly indicate the local conditions and 
cost of street lighting in the municipal 
plants of this country. 

Unfortunately for this purpose, seven- 
teen cities only replied to the questions 
asked; of this seventeen the replies re- 
ceived from nine were so incomplete as 
to render the data of no value, leaving 
only eight plants outside the state the 
data from which were sufficient to be of 
use. 
The cost of street lights as reported by 
these eight cities, plus the difference in cost 
of coal in these eight cities and in Worces- 
ter, plus the items of interest paid, de- 
preciation and taxes lost (which were 
omitted in every case), shows the average 
cost per lamp-hour would be 3.4 cents if 
the plants were located in this city. 

Inasmuch as the price paid in this city 
for street arcs is 2.8 cents per lamp-hour, 
or 0.6 cent cheaper than the cost of the 
same light, burned under equal conditions, 
in the municipal plants outside the state, 
vour committee abandoned this line of in- 
vestigation and took up the municipal 
plants within the state. 

Massachusetts cities and towns owning 
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their own lighting plants are obliged to 
keep their books according to a system 
adopted by the State Board of Gas and 
Electric Light Commissioners and to 
charge items of expense to the general ac- 
count designated by the board. 

This system is identical with that pre- 
scribed by the board for the companies, 
and affords the only correct basis of com- 
paring the costs of production by the 
municipal plants and the companies. 

The average cost per lamp-hour of the 
street arcs furnished by the municipal 
plants in this state, as shown by the re- 
ports of the board, is 4.34 cents, while the 
price paid in this city is 2.8 cents per 
lamp-hour since July 1, 1901. It must 
not be forgotten that, with two exceptions, 
the municipal plants in Massachusetts 
burn a 300-watt lamp, while we use a 500- 
watt lamp in this city. 

Adding the cost of coal necessary to 
produce a 500-watt instead of a 300-watt 
lamp, the cost per lamp per hour would 
be increased from 4.34 to 4.58 cents, a 
sum very nearly double that now paid for 
street lights by the city of Worcester. 

It is undoubtedly true that the cost of 
street lights in cities of this state, operat- 
ing municipal plants, is largely affected by 
the amount of commercial business done 
by the plant, as a large deficit in commer- 
cial operation adds to the cost of the street 
lights, while a small deficit in commer- 
cial lighting correspondingly lessens the 
cost of the street service. 

It is also true that the condition and 
amount of commercial business in this 
city would be more favorable to the suc- 
cess of the plant under municipal control 
than in many cities of the state. as the 
commercial business taken by the city with 
the plant of the Wercester Electrice Light 
Company is relatively greater, when com- 
pared with the street lighting, than that 
done by many municipal plants in Massa- 
chusctts. 

In Taunton, however, the ratio seems 
to be very equal to that existing in this 
city. 

Taunton has 227 street lights and the 
equivalent of 5,946 sixteen-candle-power 
commercial lamps, while Worcester has 
700 street arcs and a commercial business 
of 19,000 sixteen-candle-power lamps. 

From data supplied this committee by 
the officers of the Taunton plant, the fol- 
lowing facts appear: 

The plant was purchased July 1, 1897, 
at a cost of $125,000. The investment in 
the plant to date amounts to $151,000, 
$26,000 having been added during three 
and one-half years. 

They have 227 street lights of 1,200 
candl~power burning 3,400 hours per 
year, the reported cost of which is $72.96 
per lamp per year. Reducing this re- 
ported cost to Worcester basis as regards 
the price of coal, adding taxes lost and 
the additional coal necessary to burn 
2,000-candle instead of 1,200-candle 
lamps, the cost per lamp-hour would be 
2.85 cents, as against our present price of 
2.8 cents, and it is no secret in electrical 
circles that the city of Taunton will soon 
be obliged to spend at least $50,000 on its 
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plant in order to bring it up to the duty 
required of it. 

The additional requirements for inter- 
est, ete., made necessary by this invest- 
ment, will probably increase the cost of 
street arcs in Taunton to three cents per 
lamp-hour, if figured upon the Worcester 
basis as regards cost of coal and hours of 
burn. | 
That the consideration of this matter 
of municipal ownership is not new to the 
cities in this state, but has been thorough- 
ly investigated by business men from a 
business point of view, is shown by the 
action of the city of Boston. 

After a thorough investigation of the 
matter during Mayor Matthews’s adminie- 
tration, in which several estimates of both 
cost and maintenance were made, a con- 
tract was made by Mayor Quincy for ten 


. years’ service on a sliding scale, ranging 


from thirty-five cents per light per might 
for 2,749 lamps to thirty cents for 5,000 
lamps, all lights to use 500 watts energy 
and to burn, as in this city, 3,900 hours 
per year. 

The town of Brookline, after much care- 
ful enquiry into the probable cost of elec- 
tric street lights under municipal owner- 
ship, conducted by experts of the highest 
standing, contracted for 500-watt lamps 
burned 3,900 hours per year, costing thir- 
ty-five cents per light per night. 

The city of Springfield investigated the 
subject of municipal ownership, and, after 
careful consideration, renewed its contract 
with the local company. 

On the other hand, the town of Hudson 
acquired its electric light plant under the 
present law, and the cost per lamp-hour 
for the lights used on the streets is more 
than three times that paid in this city. 

The experience of the town of Wake- 
field has its lesson. According to data 
furnished this committee by the municipal 
plant of that town, the price formerly paid 
under contract was $75 per lamp-year for 
1,200-candle-power lamps burning five 
and one-half hours per night. Its plant 
was established in 1894 at an original cost 
of $164,000. The investment in the plant 
to date is $180,000. The town uses 1,200 
candle lamps burning six hours per night, 
and the reported cost is $74.68 per lamp- 
year. The town, plainly, loses the taxes 
formerly paid by the corporation, which 
amounts to $12.14 per lamp-year, making 
the true cost $86.82 per lamp-year with 
the municipal plant, as against $75 pet 
lamp-year under contract, the burn being 
practically the same. 

It has been noted that the local condi- 
tions in Worcester are different, ın some 
respects, from those existing m many 
cities of the state where municipal plante 
have been established. , 

The really important point, then, ia the 
probable cost of acquiring the PEON 
Light Company’s plant and the cost 0 
operating it when it is acquired. i 

The exact wording of the paragraph 2 


Chapter 370, Acts of 1891, which fixes 


the value of plants taken, is: 

“And the price to be paid therefor 
(i. e., the existing plant) shall be its fair 
market value for the purposes of ite use, 
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no portion of such plant to be estimated, 
however, at less than its fair market value 
for any other purpose, including, as an 
element of value, the earning capacity of 
such plant, based upon the actual earnings 
being derived from such use at the time 
of the final vote of such city or town to 
establish a plant and also of any locations 
or similar rights acquired from private 
persons connected therewith.” 

Your committee has been unable to 
obtain a construction of this paragraph 
from the city solicitor, and, after careful 
consideration and consultation with sev- 
eral parties of practical experience in 
transactions of this sort, can see no other 
fair interpretation of the above quoted 
statute than that the probable value of the 
plant is indicated by the market value of 
the company’s stock at the date of the 
final vote in favor of the taking, as the 
investing public takes all the elements of 
value named in the statute into considera- 
tion in naming the price which it is will- 
ing to pay for shares in the company. In 
this case, the stock of the Worcester Elec- 
tric Light Company is worth at least $210 
per share, that being the price at which 
the last issue sold in open market. The 
company is capitalized for $600,000 and 
has no bonds outstanding. 

This makes the property worth, accord- 
ing to the judgment of investors, $1,260,- 
000, which is the minimum amount the 
city would probably be obliged to pay for 
the plant if taken under the statute. 

The legal requirements for interest, 
sinking funds and depreciation aggregate 
twelve per cent of this amount, or $151.- 
200 per year, as the minimum of fixed 
charges which must be earned under 
municipal ownership. 

As the city can work its men only eight 
hours per day, and the company calls ten 
hours a day’s work, it would, therefore, be 
necessary to add at least twenty-five per 
cent to the present pavroll of the com- 
pany. 

The city certainly can not, under these 
conditions, operate the plant more cheaply 
than the corporation has been able to do. 

The running expenses of the company 
under its present management is, then, a 
very conservative basis for estimate. We 
find that the running expenses of the com- 
pany last year, exclusive of dividends and 
depreciation, with no interest to pay, was 
in round numbers $124,000, to whieh 
should be added the $151,200 required for 
sinking funds, interest and legal depre- 
clation, making a total of $275,200 which 
it will cost to operate the plant under mu- 
nicipal control. | 

The total business of the company last 
vear, including the amount paid it by all 
the city departments, amounted to $236,- 
000 only, showing that the entire business 
of the company was $39,000 less last year 
than the amount needed to operate the 
plant and pay the legal charges upon it 
under municipal control. 

If, following its usual custom, the state 
board charges the deficit in commercial 
operation to the cost of the street lights, 
the cost of the street lighting service, in 
the event of the city’s acquiring this plant, 
will be increased from $79,000 to $118,- 
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000 per year for the electric lighte 
alone; the cost of the arcs will advance 
from $109.50 to $168 per lamp per year 
and from 2.8 centa to 4.95 cents per lamp 
per hour. 

No reference is made in the foregoing 
calculation to the taxes now paid by the 
company into the city treasury, adding 
not less than $8,000 per year to the defi- 
cit already noted. 

Your committee believes that the same 
conditions and reasoning apply with 
equal force to the property and bus.ness 
of the gas light company. 

This company 1s capitalized at $500,- 
000 and has assets, according to its last 
report, of $733,000. Its stock is worth 
not less than $225 per share on the mar- 
ket, thus making its property too valua- 
ble for us to acquire under the statute. 

As the result of the foregoing investi- 
gation, your committee recommends that 
it is not expedient for the city of Worces- 
ter to exercise the authority conferred in 
Chapter 370 of the Acts of 1891 and 
Acts in Amendment: thereto, in the mat- 
ter of acquiring a municipal electric light 


plant. 


ape 
Magnetostriction of Some Ferromag. 
netic Substances. 


Messrs. H. Nagaska and R. Honda, of 
the Imperial University, Tokyo. Japan, 
write to Nature as follows: 

“We avail ourselves of your valuable 
journal to give a short notice of some new 
results, obtained in our researches on mag- 
netostriction, being a continuation of our 
investigation on the same subject, given in 
the ‘Rapports présentés au Congrés inter- 
national de Physique,’ t. ii., by one of us. 

“Tt was generally believed that ferro- 
magnetic bodies show change of length by 
magnetization, but not of volume. Minute 
as the effect generally is, it is now placed 
heyond dispute that iron, nickel, cobalt 
and especially steel differ also in bulk in 
the magnetized state from that in the un- 
magnetized. In the course of our re- 
searches on the magnetostriction of dif- 
ferent ferromagnetic bodies in the form 
of ovoids we came across a substance which 
shows a remarkably large increase of 
volume. 

“Examining the magnetostriction of re- 
versible nickel steels of different compo- 
sition, which were kindly placed at our 
disposal by Dr. Guillaume and M. Dumas, 
we find that alloys containing 46 per cent, 
36 per cent and 29 per cent of nickel all 
show increase of length several times 
greater than that observed in ordinarv 
iron. But far more striking is the change 
of volume of the three above-mentioned 
alloys, the effect increases as the percent- 
age of nickel becomes less: with 29 per 
cent alloy we observed a motion of 5 mm. 
of the liquid in the capillary tube (diam. 
0.4 mm.) attached to the volumenometer 
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containing the specimen (volume v = 10 
c.cm.) under examination. Thus the 
greatest change of volume by magnetiza- 
tion amounts to ôv/r = 51.1 x 10% in 
H = 1690 C.G.S. With ordinary iron, 
the same change ê v/v = 1.2 x 10 in the 
same field, being only about 1/40th of that 
observed in nickel-steel. The magnet 
ization of 25 per cent nickel alloy is so 
feeble that it is impossible for it to be 
magnetometrically measured, and the 
change of length is inappreciably small, 
but the volume change is measurable and 
amounts to 0.2 x 10 tin H = 1790. It 
is thus quite probable that there is an alloy 
containing somewhat more or less than 
29 per cent of nickel that indicates largest 
increase of volume by magnetization. 

“We at first thought it would be possible 
to trace some connection between the 
thermal expansion and the change of 
length by magnetization. No such rela- 
tion seems to exist; the 36 per cent alloy, 
which is the least expansible by heat, in- 
dicates tolerably large elongation by mag- 
netization. 

“As regards the Wiedemann effect, nickel 
steels behave very much hke iron, showing 
the maximum amount of torsion in mod- 
erate fields. 

“As is well known, the behavior of cast 
cobalt, as regards the change of length bv 
magnetization, is opposite to that of iron, 
hut the volume change in the same metal 
is much smaller. By annealing cobalt 
in a charcoal fire it assumes a pale, ashy 
color, and the magnetic character is 
greatly changed. The metal becomes less 
magnetizable, and shows constant decrease 
of length accompanied by increase of 
volume. 

“We have also found, by actual experi- 
ment, that the cffect of stress on mag- 
netization and the magnetostriction in 
cobalt and in nickel steel are reciprocally 
related to one another, as was already es- 
tablished for iron and nickel.” 


-a 
Light-Wave Phenomenon. 

Professor P. Zeeman, writing in the 
Archives néerlandaises, describes an ex- 
periment relating to the change of phase 
which occurs when a pencil of light waves 
passes through a focus or focal line, a 
phenomenon to which Gouy has given the 
name of anomalous propagation. The ex- 
periments were made with a plano-convex 
lens of Iceland spar placed between two 
crossed nicols, and consisted in observing 
the rings produced by interference of the 
ordinary and extraordinary rays. When 
the centre of the system is black or white 
between the two foci, M. Gouy’s theorem 
shows that it must be white or black re- 
spectively beyond the foci. Pıofessor 
Zoeman also gives an independent mathe- 
matical investigation of the phenomenon 
based on treating the focus as a doublet. 
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THE COMMERCIAL IMPORTANCE OF 
ALUMINUM— IL. 


BY PROFESSOR ERNEST WILSON. 


———— 


Taking the specific resistance of alumi- 
num at 2.76 and copper at 1.696 x 10 ê 
ohms (Matthiessen’s standard) at fifteen 
degrees centigrade, the diameter of the 
aluminum wire will be 1.27 that of the 
copper. For equal conductivity it follows 
that the insulation on covered aluminum 
wires will be greater, but the covered wire 
will be still less in weight than the copper. 
It is as a bare conductor for long-distance 
transmission that aluminum has becn 
largely used, and it is therefore necessary 
to consider the tensile properties and 
change in length due to change in tem- 
perature. The commercially pure alumi- 
num alluded to above has, when in the 
form of wire 0.126 inch (3.2 millimetres) 
in diameter, a breaking load of 28,200 
pounds (12.6 tons) per square inch, a 
` limit of elasticity 19,376 pounds (8.65 
tons) per square inch, and percentage ex- 
tension 0.19 within the limits of elasticity 
with an applied force of 16,250 pounds 
(7.2 tons) per square inch. Alloying this 
aluminum with copper, zinc, nickel or 
iron in varying proportions to the extent 
of about two per cent, increases the ten- 
sile strength at the expense of conduc- 
tivity. It is, therefore, important to know 
what the tensile properties have to be in 
particular cases. The Standard Electric 
Company, of California, in its forty-three 
miles of transmission line, employs alumi- 
num wire 0.294 inch in diameter hav- 
ing a resistance per mile of 1.008 ohms 
at twenty-five degrees centigrade, and this 
is stated to have a conductivity of 59.9 per 
cent of copper. The breaking load is 
22,800 pounds (10.1 tons) per square 
inch. No limit of elasticity is given, 
but it is stated that at 14,500 to 17,000 
pounds per square inch there is a marked 
increase in the permanent set, which was 
taken to indicate the limits of safe work- 
ing load. It may be here mentioned that 
the tensile properties of aluminum are in- 
creased by rolling, hammering or draw- 
ing. In testing wires, therefore, different 
results may be obtained from the same 
material by varying the amount of draw- 
ing down. Copper and_nickel-copper 
alloys can give about twenty tons break- 
ing load, sixteen tons limit of elasticity, 
percentage extension 0.19 with 7.2 tons 
per square inch applied, and conductivity 
about fifty-two per cent of copper. Now, 
hard-drawn copper has a breaking load of 
about twenty-eight tons, and limit of elas- 
ticity twelve to thirteen tons per square 
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inch, a percentage extension of 0.10 with 
7.2 tons applied per square inch, and a 
linear coefficient of about 0.000017 per 
one degree centigrade. These light alumi- 
num alloys can have a limit of elasticity 
exceeding that of copper, their percentage 
extension under a given load within the 
limit of elasticity is greater (about two- 
fold) than copper, and the linear co- 
efficient of expansion is greater. The 
properties of the elastic catenary, together 
with the superposed effect of change of 
temperature, have been examined, and 
they. show that the greater lightness and 
greater percentage of extension counter- 
act the effects of greater lineal coefficient 
of expansion. In fact, the factor of safety 
with regard to the elastic limit is greater 
than in copper under the same conditions. 

Wind Pressure—The Board of Trade 
regulations require a factor of safety of 
six aerial lines, taking the maximum wind 
pressure at fifty pounds per square foot. 
Jn a copper wire 0.4 inch in diameter, the 
resultant force per foot-length, due to 
gravity and such a wind pressure, may be 
double that due to gravity alone. With 
aluminum of the same conductivity, the 
wind pressure will be about 1.27 greater 
than with copper. Since the cross-sec- 
tional area of a wire varies as the radius 
squared, and the area exposed to wind 
pressure, snow, etc., varies as the radius, 
it follows that for a given material the 
larger the diameter the better. In other 
words, two separately strung wires of equal 
diameters are not so good as one wire of 
MV? the diameter of cither the other two, 
although the total conductivities are the 
same in the two cases. But comparing 
aluminum with copper, the total tensile 
strength of an aluminum wire of the same 
conductivity as the copper may be greater 
according to the alloy chosen, and this 
may compensate for the increase in the 
surface exposed to wind, ete. 

Surface Effect—If the mathematical 
theory of Lord Kelvin be examined. it will 
be secn that, provided the electrical resist- 
ance to steady currents is the same in 
each wire of a series of non-magnetic 
wires of the same length, but of dif- 
ferent specific resistances, and con- 
sequently different diameters, the in- 
crease in electrical resistance, due to fre- 
quency, is the same in each of the wires. 
It can not therefore be urged against the 
larger diameter (1.27) of aluminum, as 
compared with copper, that this effect is 
increased. Indeed, the self-induction is 
reduced by the larger diameter of the 
aluminum for equal conductivity. 

Etectric Glow—In the case of aerial 
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wires between which exist some thousands 
of volts potential difference, it is well 
known that the wires glow on account of 
the intense electrification of the air in the 
neighborhood of the wire. This effect is a 
function of the radius of the wire. The 
mechanical pull varies as 
7 (field strength x radius of curvature) 
for points (see Chattock, Philosophical 
Magazine, September, 1891). The in- 
creased radius of the aluminum for the 
same conductivity as copper would help to 
reduce electric glow. The film which 
forms on aluminum in the presence of 
moisture is known to consist of basic 
aluminum sulphate, and the author has 
found that it possesses a high electrical 
resistance when dry. This may have im- 
portance, in the case of overhead con- 
ductors, in diminishing glow discharge. 
Some Long-Distance Transmissions— 
A full description of all the long-distance 
transmission schemes would be out of the 
question here. The following are brief 
notes to give a general idea of what has 
been accomplished. At Northallerton, 
England, four miles of overhead alumi- 
num wires are employed. Screwed socket 
joints have proved successful. At the 
Snoqualmie Falls, twenty miles of over- 
head conductors convey current to Renton, 
where the line divides, one-half going to 
Seattle and the other to Tacoma. About 
139,000 pounds of aluminum are em- 
ployed. The horse-power is 12.900 and 
the voltage is 30,000. McIntire joints are 
employed. This joint consists of a tube 
nine inches long, of aluminum, flattened, 
and large enough to enclose both wires; 
by special clamping tools three complete 
twists are given and the joint is complete. 
The Blue Lakes transmission scheme has 
forty-three miles of overhead wires. The 
poles are 132 fect apart. The aluminum 
used in this undertaking has been referred 
to before. As indicating the satisfaction 
given by aluminum, it may be mentioned 
that in the new line about 1,000,000 
pounds of aluminum will be required in 
the form of stranded conductors, three- 
quarters of an inch in diameter. The 
Pittsburgh Reduction Company has re- 
ceived orders for 150,000 pounds of 
aluminum for the feeders on the North- 
western Railway, Chicago. The Hartford 
Electric Light Company has thirty-three 
miles transmission, 2,000 horse-power at 
10,000 volts, three-phase. The cable, 
three-quarters of an inch in diameter, 
consists of seven strands. The Kansas 
City & Leavenworth Electric Railway 
line is using seventy-six miles of alumi- 
num cable. At Waterport, U. S. A, 8 
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six and one-half miles transmission is 
employed. The conductor consists of a 
seven-strand cable supported on thirty- 
foot poles 100 feet apart. The Niagara 
Falls Power Company has about com- 
pleted its second power transmission line 
between the Falls and Buffalo. The three- 
phase current is transmitted by three 
aluminum cables, each composed of thirty- 
seven strands. The span between the 
poles, which in the old copper lines is 
seventy-five feet, averages 112% feet in the 
aluminum line. An electrical transmis- 
sion plant has been completed in the val- 
ley of Pompeii, near Naples, in which 
aluminum is employed for the line wires. 
Three lines emanate from the power-house 
—two miles, nine miles and two miles 
long respectively. In Provo Canyon, 
three aluminum cables, each of seven 
strands, transmit over forty miles to 
Tintic, which is connected with Mercur, 
thirty miles distant, and electric current 
is transmitted to Mercur via Tintic, as 
readily as by the direct line between 
Mercur and Provo. In this manner, if one 
line is out of order, power can be trans- 
mitted by the other. 

Joints—It has been urged against alum- 
inum that it gives trouble in jointing. 
The ordinary metals are strongly electro- 
negative to aluminum, so that if other 
metals than aluminum be used in jointing, 
galvanic action will occur in the presence 
of moisture. In the above power trans- 
missions mechanical joints have been made 
with success; but, with proper precau- 
tion, aluminum wire can be welded either 
by the use of the blow-lamp or electrically. 
The following tests will show that weld- 
ing can be successfully accomplished. The 
original trolley wire (eight sections) has 
an area of 0.135 square inch, and a 
breaking load of 1.6 tons on that section, 
with 11.3 per cent extension, the welded 
joint gave 1.2 tons breaking load, with 
eight per cent extension, the joint not 
being broken. An aluminum wire, 0.6 inch 
in diameter, having a breaking load 
of 3,449 pounds, with fourteen per cent 
extension, gave 2,912 pounds breaking 
load, when welded with eight per cent ex- 
tension. Hard and soft solders are sup- 
plied by the British Aluminium Company. 
It is necessary to break up the one which 
forms on the surface of the aluminum, 
and with care aluminum soldering is 
rendered easy. 

Melting and Casting—Aluminum can 
be melted in plumbago or sand crucibles 
without becoming brittle or taking up 
silicon, provided that the temperature does 
not much exceed 626 degrees centigrade, 
or 1,160 degrees centigrade its molting 
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point. The shrinkage of pure aluminum 
is 0.20 inch to the foot, as compared 
with 0.187 inch for copper. 

Aluminum for Iron and Steel Found- 
ers—The addition of aluminum to iron 
or steel has the great advantage of keep- 
ing the metal more fluid in the ladle, thus 
saving by the avoidance of blowholes. 
At high temperatures the metal decom- 
poses nearly all metallic oxides, and pre- 
vents blowholes by combining chemically 
with the gas which forms the holes. Its 
action is stated to be about twenty times 
as powerful as silicon, and the resultant 
steel is superior in toughness and ductil- 
ity. The quantity to be added varies ac- 
cording to the iron used. Generally the 
amount runs from two pounds to five 
pounds per ton of iron. 

Rolling and Forging—The great ductil- 
ity of aluminum makes it easy to work 
with rolls. Rolled shect aluminum, 0.001 
inch thick, is used for decorative purposes. 
In fact, leaf aluminum may be said to 
have replaced leaf silver. It can be forged 
easily either cold or warm. Aluminum 
containing much silicon and iron can only 
be forged with greater difficulty. 

Hardening and Annealing—The hard- 
ness of aluminum varies according to its 
purity, the purest metal being the softest. 
Ordinary ninety-eight per cent aluminum 
is about as hard as copper. Aluminum 
hecomes harder the more it is worked by 
rolling, drawing, stamping or hammer- 
ing. The metal must be annealed in a 
close muffle, and must not come in con- 
tact with the open fire. 

Drawing and Stamping—Professor 
Thurston places aluminum as sixth in the 
order of ductility, being preceded by gold, 
silver, platinum and copper, but it is 
doubtful if it does not rank as high as 
iron. Aluminum can be pressed or stamped 
under the drop hammer, hot or cold. Very 
fine effects can be produced by first burn- 
ishing the metal and then stamping in 
polished dies. 

Heavy Alloys—Aluminum Bronzes—In 
1899 and 1890 papers were read before 
this section on aluminum bronzes. It was 
then pointed out by Mr. J. H. J. Dagger, 
F. C. S., F. I. C., that for artillery, small 
arms, propeller blades, stern rudder frames 
and hydraulic work, the non-corrodible 
properties and great strength of these al- 
loys rendered them most valuable. Alum- 
inum bronze propellers have been success- 
fully employed for high-speed torpedo 
catchers. The two classes of bronze most 
frequently used contain from twelve to 
eight per cent aluminum and eighty-eight 
to ninety-two per cent copper, and have a 
golden appearance and the strength of 
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steel. The breaking load in tons per 
square inch varies from forty-four to 
thirty-nine, with an average elongation of 
nine per cent and thirty-eight to thirty- 
four tons per square inch, with an average 
elongation of twenty-one per cent. They 
have high elastic limit and transverse 
strengths. 

Where forgings or stampings are re- 
quired, four classes of bronze are recom- 
mended, containing respectively ten, seven 
and one-half, five and two and one-half 
per cent aluminum, the rest being copper. 
The specifie gravities vary from 7.6 to 
8.3, the tensile strength varies in castinga 
from thirty to twenty tons per square inch, 
and the clongation varies from twenty-two 


to forty per cent. 

Uses of Pure Aluminum—The uses of 
aluminum are very numerous. Probably 
the widest field is still in the purification 
of steel and iron. It appeals to the public 
as a material for constructing cooking 
utensils. It is not brittle like cast 
iron, nor does it rust like tinplate. 
It is used for internal fittings for ships in- 
stead of wood, for motor car parts, 
and boiling pans for confectionery. The 
Admiralty employs it, and on the Conti- 
nent soldiers are equipped with it when 
possible. It 1s used in a modified form of 
lithography as a substitute for solenhofen. 
We have scen that with the increasing price 
of copper, aluminum is being used largely 
for conductors of electricity. It can be 
used for roofing houses. There is no rea- 
son why it should not be used to replace 
the present heavy bronze coinage. It 
wears beautifully bright and clean, and is 
sufficiently hard for this purpose. 


So —— 


American Institute of Electrical 
Engineers. 


The next mecting of the American In- 
stitute of Electrical Engineers will be 
held on the evening of February 14, in 
the electrical laboratory of Columbia Uni- 
versity, New York city, when a paper will 
be presented by Mr. Perey H. Thomas, 
entitled “Static Strains in High-Tension 
Circuits and the Protection of Appara- 
tus.” This will be elaborately illustrated 


by experiments and demonstrations. 

ip > 

Wireless Telegraphy for Scotch 
Lighthouses. 


It has been decided to adopt the Mar- 
coni system of wireless telegraphy in con- 
nection with the lighthouses round the 
north and west coasts of Scotland. The 
Commissioners of the Northern Light- 
houses of Scotland have the matter in 
hand. They propose to carry out the first 
installation at the Flannan Islands, which 
are about sixteen miles off the west coast 
of Lewis. This is practically the first 
land sighted by vessels coming from 
America, and a wireless telegraphy sta- 
tion at such a point will doubtless prove 
of great value. s 
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THE RISE OF ELECTRIC RAILWAYS IN 
MASSACHUSETTS. 


ALTON D. ADAMS. 


[Cupyright, 1902, by Altun D. Adams.) 

Horse railways reached the meridian of 
their development in this state with a total 
length of 532.95 miles of main track in 
1888. For that same year the entire length 
of electric railway was included in a sin- 
gle experimental road with only 0.64 mile 
uf main track. 

By the last of September, 1889, the 
length of main track for horse railways 
had shrunk to 523.65 miles, and the 
length for electric roads had expanded to 
50.52, making a total of 574.17 miles of 
street railway lines. ‘The year of 1889 
thus saw the electric system fairly started 
on that course which has resulted in the 
extinction of horse railways. ‘The first 
electric street railway in Massachusetts 
was started at the town of Revere in 1888, 
with the length of road stated for that 
year and one car. This electric railway 
operated only twenty-four days in the 
year just named. In 1889 the East Side, 
Lynn & Boston, Lowell & Dracut, Marl- 
boro, Naumkeag, Plymouth & Kingston, 
and West End Street railways were added 
to the kevere as users of the electric sys- 
tem. ‘lhe Revere railway was extended 
and its name changed to the Boston & 
Revere. ‘Lhis last was the first system in 
the state to be operated entirely with elec- 
tric power. The West End Street Rail- 
way, of Boston, used electric cars suc- 
cesstully on February 16, 1889, for the 
first time. 

After 1889 the electric replaced horse 
lines rapidly. During every year from 
1890 to 1897 inclusive, the added length 
of electric track was sulticient to cover all 
extensions of street railways, and to re- 
duce the length of horse lines besides. In 
1892 the horse lines had lost their su- 
premacy as to length of track, the figures 
for main line in that year being 258.55 
miles with horse and 496.30 miles with 
electrical equipment. Only 4.76 miles of 
horse lines remained in 1899, 2.74 miles 
of which were in Boston on streets where 
overhead construction could not be used, 
and the length of electric line stood at 
1,730.78 miles. In 1900 the horse rail- 
way remained at the figure Just stated, 
and the electric rose to 1,908.69 miles. 

A great extension of street railways has 
taken place along with the change from 
the horse to the electric system. In 1888, 
the year when electric operation began, 
there were 533.59 miles of main track. 
For 1900 the track length was 1,913.45, 
or 3.5 times that of the earlier year. A 
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very large part ot this increase must be 
put to the credit of the electric system, 
in the sense that it would not have taken 
place without that system. From 1870 
to 1888 the length of horse railways in- 
creased only 393.51 miles, an average of 
21.3 miles per year. Electric railways be- 
tween 1888 and 1900 not only displaced 
all except 4.76 miles of the horse lines, 
but also added 1,379.22 miles of original 
lines, or an average of 114.93 miles per 
year. 

LENGTH OF MAIN TRACK OWNED BY STREET 

RAILWAYS IN MASSACHUSETTS. 


Year i Miles Miles 
of Miles Main Miles He Miles a 

oe, Mp URE peiie rete 
1888 533.59 532.95 0.64 aleh 
1889 574.17 523.65 50.52 40.58 
1890 612.38 451.52 160.86 38.21 


1891 672.45 383.42 289.03 60.07 
1892 754.85 258.55 496.30 82.40 
1893 874.14 163.06 711.08 119.29 
1894 928.84 103.87 824.97 54.70 
1895 1,077.99 61.80 1,016.19 149.15 
1896 1,276.75 35.13 1,241.62 198.76 
1897 1,413.66 11.95 1,401.71 136.91 
1898 1,537.98 7.50 1,530.48 124.32 
1899 1,735.54 4.76 1,730.78 197.56 
1900 1,913.45 4.76 1,908.69 177.91 
YEARLY INCREASE IN MILES OF ELECTRIC 
TRACK. 
1889...49.88  1893...214.78  1897...160.09 
1890..110.34 1894...113.89 1898...128.77 
1891..128.17 1895...191.22 1899...200.30 
1892..207.27 1896...225.43 1900...177.91 


The greatest increase of electric track 
in any one year is shown for 1896, when 
225.43 miles were added, or changed from 
horse lines. During each year, save one, 
from 1889 to 1895 the increase of electric 
track was more than twice the increase 
for both horse and electric lines. The 
largest total increase of main track was 
made in 1896, but the miles added in each 
of the years of 1898 and 1899 were nearly 
up to this maximum. It seems probable 
that electric railways have not passed their 
period of greatest extension, and it may 
even be doubted whether they have reached 
it, in view of the increasing tendency to 
high-speed, long-distance work. 

In 1889 the horses included in the 
equipment of street railway companies 
reached their maximum number of 11,- 
817. As the length of track operated with 
horses decreased their number went down, 
though not at the same rate. With more 
than three times the miles of track in 
1900 that were operated in 1889, the num- 
ber of horses retained by street railways 
had fallen to 455. Of this last number of 
horses all were employed on work apart 
from car traction, except those sufficient 
to operate 4.76 miles of track. While the 
horse has gone out of service the electric 
motor has taken up his load. In 1888 a 
single electric motor propelled a small 
car on the experimental road at Revere. 
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By the last quarter of 1893 the number of 
motors on street railways had gone up to 
3,013, and they had replaced 7,860 of the 
horses used in 1888, besides doing the in- 
crease of work in car traction. 

Electric motors to the number of 9,545 
were employed on street cars in 1900, or 
five for every mile of main track owned by 
the companies. 

In 1888 there were twenty-one horses 
employed on street railways for every mile 
of main track owned. In relation to 
miles of track it thus seems that one 
motor takes the place of four horses if 
traction per mile remains constant. 

EQUIPMENT OF STREET RAILWAYS. 


Year . Number Number Total 
Number ot Electric Nuwber 
Cars. 


Sept. 3. “Motors. Cars. 
1888 11,391 wees girs 2,588 
1889 11,817 A jee 2,942 
1890 11,241 icone ies 2,247 
1891 10,640 Sees bane 3,494 
1892 6,706 ae SEEN 3,659 
1593 3,531 3,013 4,040 


1894 2.014 3,906 2,787 4,058 
1895 1.436 4,704 3,431 4,426 


1896 878 5,958 4,262 4,913 
1897 683 6,908 4,807 5,344 
1898 605 7,643 5,247 5,734 
1899 455 8,530 5,616 6,042 
1900 455 9,545 6,214 6,531 


The car equipment of all street rail- 
ways numbered 2,588 in 1888, and had 
risen to 6,531 in 1900, being 2.52 times as 
great in this later year. For 1888 
the average number of cars per mile of 
main track was 4.85, and in 1900 this 
average had fallen to 3.41 cars per mile 
of track. Of all cars in 1894, 2,787, or 
sixty-eight per cent, were electric, while 
for 1900, 6,214, or ninety-five per cent 
of the total number of cars, were elec- 
tric. There were in use in 1894 1.40 
motors for each electric car on an average, 
and in 1900 this average was 1.53 motors 
per electric car. These figures clearly 
show that in 1900 3,331 cars had two 
motors each and 6,214 — 3,331 = 2,803 
cars had one motor each. If z represents 
the number of cars with one motor each, 
and y the number with two motors each, 
then z + 2 y = 9,545 = total motors. 
But z + y = 6,214 = total electric 
cars. Consequently, subtracting equation, 
y = 9,545 — 6,214 = 3,331 = number 
of cars with two motors each. Apparently 
the change from one to double-motor 
equipments is going on but slowly. 

With horse traction at all points ex- 
cept Revere in 1888, the total car-miles 
of operation were 23,244,767, and in 1900, 
with electric motors, tne figure reached 81,- 
750,768, or 3.5 times that of the earlier 
year. As the miles of main track in 1900 
were 3.5 times the length in 1888, it seems 
that car-miles and track length have in- 
creased at the same rate. Horses drew 
each car 8,981 miles on an average 10 
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1888, but in 1891 the addition of new 
electric cars reduced the average yearly 
run to 7,919 miles per car. Since 1891 
there has been a constant increase in the 
travel of each car, culminating with 12,- 
517 miles in 1900. The average run of 
each car in this latest year is thus 1.4 
times that with horse traction in 1888. 
If the number of hours of yearly opera- 
tion per car was equal in 1888 to that in 
1900, it follows that the speed of street 
cars has increased forty per cent on an 
average. In 1888 the car-miles of opera- 
tion per mile of main track were 43,562, 
and in 1900 the corresponding figure was 
42,724. It thus seems that the number 
of cars passing over each mile of track 
yearly has remained nearly constant on 
an average. 


CAR-MILES OF OPERATION. 


Year Total ( ar- Car-Milegs _Car-Miles 
Sept. 30 Miles. per Car. ae j 
1888 23,244,767 8,981 43,562 
1889 24,259,491 8,245 naaa’ 
1890 26,516,937 8,166 ..... 
1891 27,670,166 7,919 ek es 
1892 29,678,036 8,110  ..... 
1893 34,507,282 8.541  ..... 
1894 36,722,978 9049 ‘a’ 
1895 43,655,560 9863  ..... 
1896 53,613,685 10,912 a.. 
1897 61,577,917 11,522 2... 
1898 68,206,418 11,895 a.a.’ 
1899 73,367,235 12132. Jeugd 


- 1900 81,750,768 12,517 42,724 


Round trips made by strect cars in 1888 
numbered 3,220,578, and for 1900 they 
were 2.3 times as numerous, standing at 
7,818,427. 

The miles per round trip went up with 
the number of trips, from 7.2 in 1888 to 
10.4 miles in 1900. This increase in the 
average length of a round trip, amounting 
to forty-four per cent during the period 
named, carried with it in many cases a 
longer ride for a single fare. 

The average speed of street cars went 
up forty per cent from 1888 to 1900, as 
was shown above, so that an increase of 
forty-four per cent in the length of round 
trips must have meant fewer of these 
trips per car. Such a result is found to 
have been the actual fact by a division 
of the number of round trips in 1888 by 
the number of cars in that year, giving 
1,244.4 trips per car, and then a division 
of the number of round trips for 1900 by 
the number of cars in that year, giving 
1,197.1 round trips per car. 

There was a decline from 7.2 to 6.9 
miles per round trip between 1888 and 
1891, due probably to the fact that shortly 


after the introduction of electric cars the 


number of passengers and of round trips 
went up before existing track systems 
were greatly extended. After 1891 the 
extensions for suburban and interurban 
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service show their effect in the increasing 
length per round trip. In spite of the 
fact that 2.3 times ‘as many round trips 
were made by street cars in 1900 as in 
1888, the number of passengers carried 
per round trip increased from forty-two 
to fifty-one during the period, or twenty- 
one per cent. This increase of passengers 
per round trip did not keep pace, however, 
with the growth of forty-four per cent in 
the average number of miles per round 
trip in the same years. 
ROUND TRIPS MADE BY ALL CARS. 


Year Number Miles ater 
of of per Round 
Sept 30. Round Trips. Round Trip. Trip. 
1888 3,220,578 7.2 42 
1889 3,446,769 7.0 43 
1890 3,764,816 | 7.0 44 
1891 3,958,495 6.9 44 
1892 4,168,458 7.1 47 
1893 4,481,171 T.T 48 
1894 4,662,786 1.8 47 
1895 5,179,234 8.4 50 
1896 6,004,809 8.9 49 
1897 6,557,183 9.3 47 
1898 6,887,976 9.9 48 
1899 7,104,843 10.3 50 
1900 1,818,427 10.4 51 


It should be noted that the number of 
passengers per round trip reached fifty in 
1895, but fell back to forty-seven in 1897. 
This movement seems to have been due to 
the very rapid development of new street 
railway lines during these years, the in- 
crease in the length of main track from 
1895 to 1897 having been thirty-one per 
cent. 

Greater than that for the number of 
street cars, greater than that for total car 
miles, greater than that for miles per 
car, greater than that for total round 
trips, has been the per cent of increase for 
the number of passengers carried between 
the years 1888 and 1900. In the earlier 
year the number of passengers was 134,- 
478,319, and in the later the figures stood 
at 395,027,198, an increase of 1.93 pe 
cent in twelve years. É 

This increase amounts to an average of 
sixteen per cent yearly on the number of 
passengers in 1888. In 1882 the number 
of passengers carried by the horse railways 
was 83,923,577, and the number just 
given for 1888 shows an increase of sixty 
per cent over this figure of the earlier 
year. The average rate of increase for 
passenger traffic on the horse railways dur- 
ing the six years was thus ten per cent of 
the figures for 1882. From 1882 to 1883 
the rise in the number of passengers car- 
ried was 4,306,219, and from 1887 to 
1888 the like rise was 9,690,991. With 
the advent of electric railways in 1889, 
the increase of passengers over the previ- 
ous year was 13,710,084, and for 1900 the 
yearly increase stood at 38,302,985. 
-For the intervening years the largest 
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yearly addition to the number of passen- 
gers was made with 39,330,209 in 1895, 
this increase being eighteen per cent of 
the number in the previous year, and the 
largest for the entire period. 

The density of traffic, or the number of 
passengers carried per mile of main track 
owned by the street railway companies, has 
declined in spite of the rapid rise in the 
number of passengers carried. Such a re- 
sult is due to the great extensions of 
suburban and interurban lines, which have 
carried up the miles of main track at an 
even greater rate than the increase of pas- 
sengers. For 1888 the number of pas- 
sengers carried per mile of main track 
owned was 252,023, but by 1900 the fig- 
ures decreased to 206,452. 

PASSENGERS ON STREET RAILWAYS. 


seai Total Passengers Increase for P ore 
Sept. 30. Carried. Year. Increase. 
1888 134,478,319 9,690,991 7 
1889 148,189,403 13,710,084 10 
1890 164,873,846 16,684,443 11 
1891 176,090,189 11,216,343 6 
1892 194,171,942 18,v81,753 10 
1893 213,552,009 19,380,067 10 
1894 220,464,099 6,912,090 3 
1895 259,794,308 39,330,209 18 
1896 292,358,943 32,564,035 13 
1897 308,684,224 16,325,281 6 
1898 330,889,629 22,205,400 7 
1899 356,724,213 25,834,584 8 
1900 395,027,198 38,302,985 11 
A division of the total number of pas- 
sengers in each year by the number of car- 
miles, indicated the average number of 
passengers carried for each mile that a 
street car was operated. This average for 
1888 was 5.7, and for 1900 it was 4.8, in- 
dicating that the new and longer trips of 
street cars have cut down the traffic per 
mile. The number of passengers carried 
per car tells a different story and shows 
a decided increase. For the year of 1888 
‘ach car owned by the street railway com- 
panies carried on an average 51,960 pas- 
sengers. In 1900 this average stood at 
60,484 passengers, and represented an in- 
crease of 16.4 per cent over the earlier 
year, This increase was not constant, 


however. 


RATIO OF NUMBER OF PASSENGERS TO 
NUMBER OF MILES OF MAIN TRACK 
OWNED, TO CAR-MILES AND TO NUM- 


BER OF CARS. 

Tera? Pasaangers Passengers pepeenners 
Sept 30. Main Track. —Car-Milles. nee 
1888 252,023 5.7 51.960 
1889 408,093 6.6 50,370 
1890 269,234 6.2 50,777 
1891 261,881 6.3 50,397 
1892 257,245 6.5 53,067 
1893 244,299 6.1 52,859 
1894 237,354 6.0 54,328 
1895 240,998 5.9 58,697 
1896 228,986 5.4 59,506 
1897 218,358 5.0 57,762 
1898 215,145 4.8 57,706 
1899 205,540 4.8 59,040 
1900 206,452 4.8 60,484 
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During the years from 1888 to 1891, 
when new electric cars were being added 
to equipment and old horse cars were 
piling up on the hands of the companies, 
the number of passengers per car declined. 
Since 1891 the yearly passenger traffic per 
car has steadily increased. 

A strong feature of electric, compared 
with horse, traction, has been the saving 
of human labor. In 1888 the street rail- 
ways had 5,531 employés, and in 1900 
the number was 12,766. While main 
tracks had their length increased 3.5 


times, while the car-mileés of operation 


went up 3.5 times and while the passen- 
ger trafic was multiplied 2.93 times, the 
number of employés advanced only 2.3 
times. 

EMPLOYEES OF STREET RAILWAYS. 


Number of 


Year of Number of 


Sept. 80. Employés. shar ak a per 
1888 5,531 24,313 
1889 6,302 23,614 
1890 6,246 26,396 
1891 6,449 27,305 
1892 7,185 27,024 
1893 8,070 26,462 
1894 7,451 29,588 
1895 8,048 32,280 
1896 9,130 32,021 
1897 9,716 31,770 
1898 10,416 31,767 
1899 11,944 29,866 
1900 12,766 30,943 


In 1888 the street railways had one 
employé for every 24,313 passengers car- 
ried, by 1896 the employés numbered one 
for every 32,280 passengers, but this went 
down to one to 30,943 in 1900. 

Great as has been the physical develop- 
ment of street railways since the introduc- 
tion of electric motive power, it has been 
exceeded by their attendant financial ex- 
pansion. For September 30, 1888, the 
total investment in horse railways, in- 
cluding the short experimental road at 
Revere, was $17,237,100, measured by 
capital stock and net debt. On the like 
date for 1900 this investment stood at 
$84,715,097. This later number is 4.9 
times the former and represents a greater 
increase than that of track length, cars, 
car-miles, round trips or passengers. The 
amount added to street railway invest- 
ments since 1888 is thus $67,477,997, 
which is equivalent to an average of $5,- 
622,249 yearly. 

CAPITAL INVESTMENT OF STREET 


RAILWAYS. 

Year of Total per Mile Mein 

Sepr. 30. Investment, Track. 
1888 $17,237,100 $32,304 
1889 19,418,098 33,907 
1890 23,427,103 38,256 
1891 27,497,604 40,890 
1892 34,862,324 46,184 
1893 46,050,678 53,367 
1894 49,104,408 52,963 
1895 52,928,931 49,120 
1896 59,206,063 46,373 
1897 63,112,764 44,683 


ELECTRICAL 
Yesr of Total 
Sept. 30. Invesument. 

1898 68,757,764 
1899 17,226,214 
1900 84,715,097 
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Investment 
per Mile—Main 
Track. 


44,958 
45,040 
44,273 


The year of greatest increase was that 
ending September 30, 1893, which saw 
$11,118,354 added to street railway 4n- 
vestments throughout the state. Next in 
point of added investment was the year of 
1889, when street railways absorbed 
$8,468,450. 

ln spite of this remarkable expansion, 
the gross carnings from operation of 
street railways have increased at only a 
moderately less rate tkan the investments, 
while net carnings have actually surpassed 
them. For 1898 the horse car systems re- 
ceived $6,824,317 fora operation, and in 
1900 the corresponding figures were 
$19,999,640, or 2.9 times the earnings of 
the earlier year. Net earnings made a 
greater rise, from $1,291,250 in 1888 to 
$6,839,693 in 1900, an expansion to 5.3 
times the former amount. ‘his result 
for net earnings has been achieved through 
the superior economy of operation with 
electric traction, as well as through the 
improved public service rendered. While 
gross and net earnings have been going 
up, the ratio of operating expenses to 
earnings has been going down. With 


horse traction in 1888, operating eX penses 


Were 81.07 per cent of gross earnings. 
Electric power in 1900 had reduced the 
expenses of operation to 65.80 per cent of 
gross earnings. ‘This reduction was 
neither constant nor uniform throughout 
the period. For the fiscal years of 1893, 
1894 and 1895, the ratios of operating ex- 
penses to gross earnings stood at 69.26, 
69.51 and 63.93 per cent respectively. 

The great extension of street railways 
by which 348 miles of new main track 
was added in 1895 and 1896, tended to 
increase operating expenses at a more 
rapid rate than gross earnings. 


GROSS AND NET EARNINGS OF STREET 


RAILWAYS. 

Year of Gross Earnings rer T Net 

Sept. 30. Operation. See Earnings. 
1888 $6,824,317 81.07 $1,291,520 
1889 7,523,575 78.40 1,624,771 
1890 8,348,285 74.80 2,104,077 
1891 8,861,841 76.13 2,115,537 
1892 9,798,060 71.74 2,768,581 
1893 10,832,174 69.26 3,330,329 
1894 11,119,846 69.51 3,390,787 
1895 13,184,342 68.93 4,096,256 
1896 14,844,262 71.16 4,280,891 
1897 15,815,267 68.95 4,911,227 
1898 16,915,405 69.01 5,242,674 
1899 - 18,151,550 68.20 5,773,062 
1900 19,999,640 65.80 6,839,693 


In 1896 the operating expenses were 
71.16 per cent of gross earnings, but by 
1900 they again fell to 65.8 per cent. 
Cents of net earnings per car-mile went 
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up from 5.56 in 1888 to 9.35 in 1895, 
when the great extension of interurban 
systems that is still in progress set in. 
In the next year there was a drop to 7.99 
cents, and a subsequent recovery to 8.36 
in 1900. A large gain is exhibited by 
the net income per round trip which 
rose from forty cente in 1888 to eighty- 
eight cents, or 2.2 times that amount in 
1900. This increase is probably due in 
part to the greater length of round trips 
in the later years. Between 1888 and 
1892, while old horse cars were being 
rapidly set aside, the net yearly income per 
car fell from $2,636 to $2,536 in 1891. 
With the following year an advance on 
these figures set in and reached $3,062 in 
1900. 


NET EARNINGS OF STREET RAILWAYS. 


Yearof Cents per aa Dollars 
Sept. 30. Car-Mile. Round Car. ee Pannen E. 
p. 

1888 5.56 40 2,636 0.96 
1889 5.27 47 2,557 1.09 
1890 7.61 56 2,571 1.27 
1891 7.65 54 2,536 1.20 
1892 9.32 66 2,675 1.43 
1893 9.65 74 2,681 1.56 
1894 9.23 73 2,740 1.54 
1895 9.38 80 2,978 1.57 
1896 7.99 71 3,021 1.47 
1897 7.97 75 2,959 1.59 
1898 7.69 76 2,950 1.59 
1899 7.87 81 3,004 “1,62 
1900 8.36 88 8,062 1.78 


This remarkable showing for electric 
traction is well summed up in the rise 
from 0.96 cent in 1888 to 1.73 cente in 
1900, or eighty per cent, in the net earn- 
ings per passenger. 

—— d 


Motor Starting. 


In a paper recently read before the New- 
castle Local Section of the Institution of 
Electrical Engineers, Mr. A. E. Gott deals 
with the design of starting resistances for 
motors. Series-wound motors up to two 
horse-power may, he remarks, be safely 
started without the use of starting re- 
sistances, if the full load is not thrown on 
until they are well under way, but with 
all but the very smallest sizes of shunt 
motors such resistances are necessary. As 
commonly made, however, these resist- 
ances are often, he stated, wrongly divided 
up, the resistance thrown out at ii 
movement of the switch arm being equal. 
Under these conditions the rush of excess 
current through the armature peer 
regularly with each successive step, 

j t the final one. 
may be very excessive a 
3 d of designing 8 
The proper method 0 
i i ld be such that the 
starting devices shou l 
eccessive move- 
resistances cut out at each BU ae 
ment vary in geometric ratio, the 
resistance being that cut ou 
motion of the switch arm, an 


that cut out last. 
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Safety of Consumers and Grounding 
of Secondaries. 


To THE EDITOR OF rae ELECTRICAL REVIEW : 


Since the publication of the Cedar 
Rapide, Iowa, case, in which the writer and 
his associate, Mr. G. M. Willis, testified as 
experte for Swift & Company, many com- 
munications have appeared in the elec- 
trical papers and the writer has received 
a number of letters from central station 
managers and consumers of electric light, 
asking pertinent questions. Instead of 
answering these individual enquiries, the 
writer therefore thought it opportune to 
give a general outline of the facts and 
conclusions to be drawn from damage 
suits. During the last three years the 
writer has had five times occasion to testify 
in damage suits; four were fatal cases, and 
in one case the man was crippled for life. 
It might be interesting to note that in 
these five cases which have come to the 


_ writer’s personal observation, the facts 


were almost identical, viz: 

1. In each case the alternate high-po- 
tential current passed on to the secondary 
lines through the faulty insulation be- 
tween primary and secondary coils of the 
traneformer. 

2. In each case the person received the 
fatal shock by touching a lamp socket. 

3. In all cases the accident occurred 
during a shower or immediately after, 
when the ground was wet and the man 
receiving the fatal shock was standing on 
the wet ground or its equivalent. 

4. In all cases other troubles had oc- 
curred before the fatal accident had oc- 
curred and had been reported by tele 
phone to the central station and they, in- 
stead of shutting off at the power station 
the particular circuit on which there was 
trouble, sent a lineman or a trouble-man 
to the consumer’s premises to investigate 
and in each cuse this man was too late 
in disconnecting the wires leading to the 
consumer and the fatal accident occurred 
shortly before his arrival. 

5. In each of the five cases the plain- 
tiff claims that the accident occurred 
because of faulty insulation of the sec- 
ondary wires or sockets and that if the 
consumer had seen to good insulation the 
accident could not have occurred. 

6. In four cases the plaintiff was the 
widow of the injured person. 

7. In three cases the injured persons 
were employés of the consumer, in one 
case the injured party was employed by 
the electric lighting company, and in one 
case (Swift & Company) the person killed 
was a customer of the consumer. 

8. In each of these five cases the plain- 
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tiff brought a joint suit or two individual 
suits against both the consumer on whose 
premises the accident occurred, and 
against the electric lighting company. 

9. In each of these tive cases the elec- 
tric light company tried to throw the bur- 
den on the consumer. 

10. Four of these cases were fought out 
in court; one was settled by compromise. 
The four cases were decided in favor of 
the plaintiff, three cases against the elec- 
tric light company and one against the 
consumer (Swift & Company). 

It would really be carrying coals to 
Newcastle should I expound the well- 
known principles underlying such occur- 
rences, apd it seems to me, in order to be 
concise, that I should repeat verbatim a 
paper read by Dr. Cary T. Hutchinson 
before the American Institute of Elec- 
trical Wngineers, Boston, June 25, 1899, 
entitled “The Protection of Secondary 
Circuits from Fire Risks” (see transac- 
tions of the American Institute of Elec- 
trical Engineers, 1900). In order to 
recall to the reader some of the many 
points of this paper and of the discussion 
following the reading of the paper L cite 
the following: 

Dr. Hutchinson, speaking of the ad- 
vantages of permanently grounding the 
secondary of low-potential circuits, says: 

It would seem that a remedy as sim- 
ple as this—one generally applicable— 
would have been applied in all cases, but 
the fact 18 that it bas attained a limited 
use only. The reason for this state of 
allairs is the refusal of the Board of Fire 
Underwriters to authorize the practice of 
grounding any part of a circuit carrying 
current. The underwriters take the posi- 
tion that to ground one side of a circuit 
brings about an increased liability to fire, 
because the full voltage of the circuit con- 
tinually acts upon the insulation of the 
circuit, instead of one-half of this voltage, 
as in an insulated system, and because 
one accidental ground on the insulated 
side may cause a fire. 

At the end of his paper Dr. Hutchin- 
son offers the following resolutions: 

Resolved, That the American Institute 
of Electrical Engineers favors a rule per- 
mnitting the grounding of one wire of every 
low-potential consumption system. 

Resolved, That the Committee of the 
American Institute of Electrical Engi- 
neers on the National Electrical Code is 
hereby requested to confer with the Elec- 
trical Committee of the Underwriters’ 
National Electric Association in relation 
to recommending to the National Board 
of Fire Underwriters the passage of a rule 
permitting or requiring the permanent 
grounding of one wire of such systems, 
under suitable restrictions. 

In the discussion following the reading 


of the paper Professor Elihu Thomson, in 
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referring to the invention of the film cut- 


out, says: | 

Now the actual state of the case is this: 
That the wiring in my former house at 
Lynn—I think the plant was installed 
about 1887—had its secondary grounded. 
I grounded on gas and water pipes and 
preferred that arrangement to any other. 


Mr. Steinmetz says: 


There has been in the last few years a 
great deal of discussion as to whether the 
grounding of the secondary is safer re- 
garding fire risk or not, and the majority 
of opinions seems to be strongly in favor 
of grounding. 

Regarding danger to life, however, there 
never has been any doubt, and never can 
be, that the only absolute and perfect pro- 
tection against danger to life in case of an 
accidental contact of the lighting circuit 
with a high-tension circuit of any de 
scription, 1s a permanent and absolute 
ground of the low-tension circuit. 

I should certainly hesitate—when stand- 
ing, for instance, on the damp floor of a 
cellar—to turn on an incandescent lamp 
when knowing that the only protection 
against certain death is the insulation of 
some unknown type of transformer which 
hangs somewhere on a pole, exposed to 
the weather for years. The film cutout as 
a protective device is certainly better than 
nothing, and there may be people who 
would enjoy getting into a 3,000-volt cir- 
cuit if they knew that a film cutout will 
probably open the circuit quickly, but I 
myself should decline to do so. 


Captain William Brophy, inspector for 
the fire underwriters, says: 


In New England there have been but 
two lives lost since the introduction of the 
alternating system, due to the breaking 
down of the insulation of transformers, 
one in Boston, the other in Woburn. 
There has been some criticism of the un- 
derwriters indulged in which I think is 
unjust. The station manager ia apt to 
throw the burden that belongs to himself 
onto the shoulders of the underwriters’ 
inspectors. He owes it to his company 
and to its patrons to see that the most 
approved form of electrical work is done, 
and the best material used. 

He injures the business not only of his 
company but of every other one through- 
out the country when he countenances 
slipshod methods of electrical construc- 
tion. 
Dr. Kennelly, who was presiding at the 
meeting, stated: 

I do not know any man conversant 
with the facts who would let any person, 
for whose life or safety he was responsible, 
go into a damp cellar and touch any part 


` of a secondary circuit when there was a 


high pressure turned on on the primary 
side. I want to see the man who would 
permit any child of his to do that thing 
unless adequate precautions were taken 
for protecting the secondary circuit. 
After the presentation of certain 
amendments, the resolutions offered by 
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Dr. Hutchinson were passed in the form 
in which they are cited above. ‘This, l 
repeat again, Was in 1899. Since then the 
underwriters yielded and in 1900 they in- 
serted paragraph “13A, Grounding Low- 
Potential Circuits” im their code: 

The grounding of low-potential cir- 
cuits under the following regulations is 
only allowed when such circuits are so 
arranged that under normal conditions of 
service there will be no passage of current 
over the ground wire. 

Direct-current three-wire systems: 

(a) Neutral wire may be grounded, 
and when grounded the following rules 
must be complied with: 

1. Must be grounded at the central 
station on a metal plate buried in coke be- 
neath permanent moisture level, and also 
through all available underground water 
and gas-pipe systems. 

2. In underground systems the neutral 
Wire must also be grounded at each dis- 
tributing box through the box. 

3. In overhead systems the neutral wire 
must be grounded every 500 feet, as pro- 
vided in sections c, e, f and y. 

Inspection departments having juris- 
diction may require grounding, if they 
deem it necessary. 

Two-wire direct-current systems having 
no accessible neutral point are not to be 
grounded. 

Alternating-current secondary systems: 

(b) The neutral point of transformers 
or the neutral wire of distributing systems 
may be grounded, and when grounded the 
following rules must be complied with: 

1. Transformers feeding two-wire sys- 
tems must be grounded at the centre of 
the secondary coils, as provided in sections 
d, e, f and g. 

2. Transformers feeding systems with 
a neutral wire must have the neutral wire 
grounded, as provided in sections d, e, f 
and g, at the transformer, and at least 
every 250 fect for overhead systems and 
every 500 feet for underground systems. 

Inspection departments having juris- 
diction may require grounding if they 
deem it necessary. 

Following this the underwriters give 
implicit instructions as to how the ground- 
ing connections are to be made. In this 
connection particular attention is also 
drawn to paragraph 62 of the “National 
Electrical Code,” which stipulates in detail 
the tests which transformers must stand 
in the factories before they are shipped. 
As to the installation of the transformers, 
the rule states that when heated they shall 
withstand continuously for five minutes 
a difference of potential of 10,000 volts 
alternating between primary and second- 
ary coils and between the primary coils 
and core, and at a no-load “run” at double 
voltage for thirty minutes. 

I think that the above answers all the 
enquiries which I have received, and there 
certainly does not seem to be any excuse 
for station managers disregarding these 


ELECTRICAL REVIEW 


rules when they know that the lives of 
their consumers are jeopardized, as the 
high potential can come into the houses 
of the unsuspecting consumers at any 
time, not only by means of leaks in the 
transformer, but in many other ways, as, 
for instance, by contact of foreign wires 
carrying high-potential currents with the 
secondary wires. The conclusions to be 
drawn from the above seem very plain: 

1. The fire underwriters, from a straight 
business point of view, are naturally only 
interested in fire risks and not in the in- 
juries to human beings; for that reason 
they do not make the grounding of the 
secondary compulsory, but only permit it, 
and it seems to be the duty of the city 
inspector to have issued city ordinances 
making the grounding of the secondary 
compulsory for the absolute protection of 
human life. All consumers of electric 
current should join in such a movement 
for their mutual protection. 

2. The central station managers should 
realize that they—and they alone—are re- 
sponsible for any accidents that befall 
their consumers, and for this reason should 
be the most interested parties in enforcing 
the permanent grounding of the second- 
aries. 

In one of the letters received the sta- 
tion manager says that his company could 
not afford to throw away all its trans- 
formers and he could not comply -with 
the underwriters rules to ground the 
centre of the secondary coils, as his trans- 
formers were not built in that manner. 
To this I want to say in answer that I 
should recommend the banking of two 
transformers in series, both, of course, to 
be of the same manufacture, type and 
capacity, thus supplying his consumers 
with light on a three-wire system. This 
will have the advantages of making the 
system absolutely safe (grounding the 
neutral), using his old transformers 
until they give out without endangering 
his consumers, reducing the loss in the 
service wires and getting a better dis- 
tribution and more uniform potential gen- 
erally. Any transformer put up on a pole, 
exposed to wind and weather, no matter 
how well built and how well tested, will 
give out in the course of time and it is 
well for the station manager to know 
when it has given out. When it does give 
out there will be no injuries to anybody 
and no fatal accidents can occur, because 
the high potential passing from the pri- 
mary to the secondary wires will at once 
be relieved through the earth connection. 
As a matter of fact there does not seem 
any excuse at all for fatal accidents occur- 
ring from high-potential currents getting 
into the low-potential circuits of the con- 
sumers, if the manager of the central sta- 
tion is competent and aware of the re- 
sponsibility that rests on him solely as to 
the protection of the life of his con- 


sumers. F. B. Bapt. 
Chicago, February 1. 
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Galvanic Current in Cleaning Boilers. 


The following translation of an article 
which recently appeared in Rivista Minera 
Metalurgica y de Ingeneria, of Madrid, the 
leading journal of its kind in Spain, as 
of possible interest to our manufacturers 
and engineers, was sent by United States 
Consul Ridgely, of Malaga: The use of 
zinc to prevent the oxidation of the iron 
and the incrustation in steam boilers has 
greatly increased during recent years. 
Heretofore, zinc has been employed for 
this purpose only in the shape of raw 
pigs, but after many experiments made by 
the society of “Mines et Fonderies de 
Zine de la Vieille Montagne,” which have 
since been confirmed by the British Ad- 
miralty, by the national French marine, 
and many great maritime companies, it 
has been established that compressed 
laminated zinc made in the form of thick 
plates for application as an inside boiler 
lining is greatly superior to the old method. 
In fact, the galvanic current developed 
transforms the pig of raw zinc into a more 
porous substance, in which the metallic 
molecules are isolated one from the other 
by the corrosion which is quickly pro- 
duced, resulting in this, that the intimate 
metallic contact, which causes the genera- 
tion of the electric current, is eliminated. 
Compressed laminated zine, on the con- 
trary, resists the spongy internal corro- 
sion, as it corrodes only on the surface, 
thus being very slowly consumed and be- 
ing capable of conducting the current as 
long as a metallic nucleus remains. The 
application of the laminated plates is 
very simple. They are applied to the 
walls of the boilers by means of strips, 
and are so distributed that the galvanic 
action is exercised in an even way, when 


possible, over the entire surface of the 
iron. When oxidation is produced in any 
part of the boiler, it is because the nearest 
zine plate is too far away. By this em- 
ployment of pressed zinc the incrustation 
of the boilers is avoided, and at small cost. 


mse ett 
The bulletin of the American Iron and 


Steel Association says: The total pro- 
duction of pig iron in 1901 was 15,878,- 
354 gross tons, against 13,789,242 tons 
in 1900, 13,620,703 tons in 1899, 11,773,- 
934 tons in 1898 and 9,652,680 tons in 
1897. The increase in 1901 over 1900 
is larger than the boom year, 1899, shows 
over the year 1898. Stocks of pig iron 


unsold in the hands of manufacturers at 
the close of 1901 amounted to only 70,647 
tons, against 442,370 tons at the close of 
1900 and 372,560 tons on June 30, 1901. 
The number of furnaces in blast on De- 
cember 1, 1901, was 266, against 232 on 
December 31, 1901, and 259 on June 30, 
1901. 
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Electric Hoists for a Telpherage 
System. 

Some interesting auxiliary apparatus 
for use in connection with the telpherage 
system of handling materials has recent- 
ly been devised. The accompanying illus- 
tration gives an excellent view of a high- 
speed electric hoist adapted for use with 
the system of the United Telpherage 
Company, New York. 
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which are well understood, is utilized, and 
throughout the design of the machine 
simplicity has been carefully sought. The 
result is the production of an appliance 
having few moving parts and great ac- 
cessibility of all portions liable to wear. 
The motors are iron-clad, dustproof and 
fireproof, and are intended for rough and 
ready direct hoisting service. They are 
wound for the standard voltages of direct 


AN ELECTRIC Horst ror A TELPHERAGE SYSTEM. 


As is well known, the telpherage system 
consists of an overhead cable-way or rail 
upon which an electrically driven truck 
moves, carrying, suspended below, its 
load. This hoisting apparatus is intended 
to be hung from the telpher, as the illus- 
tration shows. The machine can also be 
suspended below a trailer running on the 
overhead cable, if this is desirable. 

The general construction of the hoists 
is easily understood by reference to the 
illustration which shows it with the cas- 
ings removed. The gears are of cut steel 
and run in oil, the various thrusts being 
taken up by ball bearings. The double- 
drum construction, the advantages of 


current and are constructed in any suit- 
able capacity. 

The uses of the telpherage system are 
widely increasing, it having come into 
very wide use in machine shops, foundries, 
factories, mills and other places where it 
is desirable to move heavy objects about 
without encumbering the floor with tram- 
way tracks which must be kept clear. 

Of the telegraphic poles set up at 
Fengtai and Chungheiang in Chili by the 
Japanese after the capture of Peking by 
the allies, more than thirty at the former 
place and no less than ten at the latter 
place have been wantonly cut off or other- 
wise destroyed by the natives. 
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Electric Light Plants in Nicaragua. 


Consul Chester Donaldson writes from 
Managua that the government of Nicara- 
gua has granted to Mr. T. M. Solomon, 
an American citizen, and Mr. J. Santos 
Ramirez, a Nicaraguan, a concession for 
installing electric light systems at Mana- 
gua, Masaya, Granada, and Leon. 

Managua is to be the first city lighted. 
The motive power is to be steam. Mean- 
while, the concessionnaires will construct 
a dam to utilize the water power of Tipi- 
tapa Falls, where a plant sufficient to sup- 
ply the needs of the first three cities will 
be erected. The steam plant at Managua 
will then be moved to Leon. 

It has been decided that by construct- 
ing a dam about five feet high at the 
edge of Tipitapa Falls, Lake Managua 
(of which the Tipitapa River is the out- 
let) can be maintained at a sufficiently 
high level to always give an ample sup- 
ply of water for the power required. Mr. 
Warren B. Reed, the concessionnaires’ elec- 
trical engineer, calculates that by rais- 
ing the lake one foot more than. ite an- 
nual evaporation, about 20,000,000,000 
cubic feet of water will be secured; and 
that by placing the power-house about 
500 yards below the falls, at the foot of 
the rapids, a fall of eighteen feet will be 
obtained, which will give sufficient power 
to run the plant for four consecutive 
years, even if there should be no rain 
during that time. 

The government has also granted 
Messrs. Solomon & Ramirez exemption 
from import duties on all materials to be 
used in the enterprise and on provisions 


and clothing for their employés. 
The contract provides the following 


‘rates for each light installed : 


DESCRIPTION. RATE. 
Pesos. 
One 16-candle-power....... 6.50 *$1.85 
1 button and switch........ 3.00 .85 
100 feet of wire........... 18.50 5.28 
Monthly charge............ 3.00 .85 


Bids are being received for the poste, 
and machinery has already been ordered 
from the United States. 

The plant is to be in working order 
within six months from date. 
<æ. — — 

Professor Charles Wilson has an- 
nounced to the Royal Society a new de- 
termination of the temperature of the 
sun, which, with due allowance for slight 
unavoidable errors, is placed at 6,200 de- 
grees centigrade (11,192 Fahrenheit). If 
the probable absorption of the sun’s radi- 
ated heat by its own atmosphere is allowed 
for, the mean temperature of the sun’s 
body is placed at 6,600 degrees centigrade 
Professor Wilson started his calculation 


almost ten years ago. l 


* Value in United States gold at present rate of ex- 
change. 
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An Engine-Type Direct-Current 
Dynamo. 


It has come to be very generally recog- 
nized in the last few years that the anti- 
quated method of transmitting power from 
an engine to the various parts of a works 
or factory must give way to the new meth- 
od, employing electric motors and wires 
in place of belts and shafting. To the 
solution of the interesting problem pre- 
sented by power tranamission in factories, 
the Eddy Electric Manufacturing Com- 
pany, of Windsor, Ct., has given much at- 
tention. The accompanying illustration 
exhibits a type of dynamo adapted for 
direct-coupling with an engine for this 
purpose, or for electric lighting or other 
uses to which a direct-current generator 
may be put. 

The field frame of the machine, as the 
illustration shows, is made of two cast- 
ings, the upper one being removable in 
case it is necessary to get at the arma- 
ture. The brush-holder frame is exceed- 
ingly massive and rigid in construction, 
its general method of application being 
better shown by the illustration than by 
any description. Attention is directed to 
the relatively large commutator and the 
great bearing surface of the brushes. The 
illustration shows a six-pole type, though 
machines of smaller size are constructed 
in a four-pole type, and larger machines 
in types having a greater number of poles 
and adapted to the slower revolution 
speeds of large engines. 

These machines are wound throughout 
with formed coils, the armatures being 
very deeply slotted and the coils locked 
in by a method which secures great 
mechanical strength and at the same time 
permits easy removal of a coil in case re- 
pair is necessary. 


Injury to the Eye Caused by 
Intense Light. 


There may be some general interest in 
the following case of optical phenomena 
brought about by exposure of the eye to 
intense light. 

Professor M., while working in a rather 
dark corner of his laboratory, writes 
Frank Allen in Science, accidentally broke 
a low-resistance circuit in which an elec- 
tric current at a pressure of 500 volts was 
flowing. The arc formed was about a 
foot from his eyes and appeared like a 
ball of fire rather more than six inches in 
diameter. Immediately there was a feel- 
ing that something had “given way” in 
his right eye, though no pain was ex- 
perienced. Shortly afterward he noticed 
that a part of the retina was permanently 
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affected, the injured portion being in the 
form of a square, with the centre of vision 
in one corner. The sharp outlines of this 
field could be easily distinguished, and 
upon closing the eye, fan-shaped flashes 
of a violet color spread out from one 
corner over the injured area at equal in- 
tervals of several seconds, their recurrence 
being entirely involuntary. After being 
some time in the dark the flashes of color 
ceased. 

There was in general an apparent lack 
of illumination over this part of the re 
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Magnetic Brakes for Amsterdam. 

A serious accident, involving the wreck- 
ing of two electric cars on the Market 
street line of the Amsterdam, N. Y., 
Street Railway Company recently, led the 
management to make a careful examina- 
tion of the brake systems now employed 
for street railway service. As a result 
of this investigation the magnetic brake 
of the Standard Traction Brake Company 
was selected, and, after thorough tests 
under the most difficult conditions and in 
the most exacting service, it was finally 
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tina, accompanied by a loss of power to 
properly distinguish colors, more es- 
pecially green. The outlines of objects 
were blurred, their dimensions also ap- 
pearing to be reduced by about one quar- 
ter. Printed letters could not be rec- 
ognized at more than half the distance at 
which they were easily read by the unin- 
jured eye. 
verge over the injured portion. In walk- 
ing and riding he noticed at a short die- 
tance ahead what seemed to be a spot a 
few inches in diameter and about two 
inches high, which he often turned his 
wheel aside to avoid. The injured eye 
was also very defective in estimating dis- 
tances. The effect lasted several weeks 
with almost undiminished intensity, but 
has since been gradually disappearing. 


Parallel lines seemed to con- ` 


adopted for the entire system. Car No. 15, 
one of those which was in the wreck, was 
entirely rebuilt and fitted with magnetic 
brake equipment. The first public demon- 
stration was given recently when a trial 
trip was made over the line. The car 
was taken up Market hill and allowed to 
descend, the operation being watched with 
considerable interest by many pedestrians 


_ a3 well as those on board. The magnetic 


system proved excellent under the most 
adverse conditions, the motorman being 
able to bring the car to a full stop on ad 
portion of the grade in less than a cars 
length, notwithstanding that the track 
was muddy and slippery because of falling 
snow. The car was gotten under full 
headway and stopped short repeatedly, the 
brakes fulfilling every requirement. 
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COMMERCIAL NEWS 


DOMESTIC- AND EXPORT 


as Sie ay 


ELECTRICAL TUNNEL Roap—The Union 
Terminal Company, of New York, was incor- 
porated with the Secretary of State, at Al- 
bany, with a capital of $100,000, to con- 
struct and operate an electrical tunnel road 
between nine and ten miles long between 
New York and Kings counties. 


PLANS VAST TROLLEY SYSTEM—A despatch 
from Indiana states that an organization is 
under way to promote an electric system 
which is to connect the cities by January 1, 
1903. This enterprise is backed by New 
York, Ohio and Michigan capitalists, and 
much of the money will be supplied by 
Senator Depew. 

New BripGE Company—American capital 
is to be employed to build a bridge across 
the St. Lawrence for entrance into Montreal. 
It will be built by the Atlas Construction 
Company, the latter company having been 
organized recently in New Jersey for the 
express purpose of building this new Cana- 
dian bridge. The new bridge will be 8,800 
feet long and the main span, a cantilever of 
1,260 feet, will be the longest of its kind on 
the continent. The structure will accommo- 
date two steam railway tracks, two electric 
car tracks, a double highway and two side- 


walks. 
TROLLEY COMPANY MAKES Goop REPORT— 


The annual report of the Capital Traction 
Company, of Washington, D. C., as recently 
submitted, shows that the passenger earn- 
ings were $1,228,072, an increase for the 
year of $91,398. Total earnings from opera- 
tion were $1,231,683, and operating expenses 
were $560,171, or 45.6 per cent. Net income 
from all sources was $579,389, and after 
paying four per cent dividend on the $12,- 
000,000 stock there was a balance of $99,389. 
There were carried during the year 28,362,- 
565 passengers, or an average of 77,700 a 
day. 

ELECTRIC RAILWAY IN THE PHILIPPINES— 
The Luzon Transportation and Improvement 
Company, of which J. H. Culver, of Sutton, 
Neb., is the president, is reported to have 
been recently organized for the purpose of 
building an electric railway between Subig 
and Manila Bay, Philippine Islands. The 
road will be about twenty-five miles long. 
It is said that the route is covered with 
valuable timber and that the road will open 
up a rich agricultural region. It is expected 
to utilize water power to generate the neces- 
sary electrical energy. Contracts for the 
equipment, etc., will be let in the spring. 

BRITISH CAPITAL FoR New TrROLLEYS—A 
proposal for the extension of the Aberdeen 
tramways has lately been under the consid- 
eration of the tramway committee of that 
Scotch city, with the result that it has 
been decided, subject to the approval of the 
council, that the overhead trolley system be 
introduced on the proposed additional route, 
at an estimated cost of $180,000. At a special 
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meeting of the West Brunswick (England) 
town council it was decided to draw a check 
for $160,000 for the purchase of the South 
Staffordshire Tramways, and also to pay 
$27,500 to the Birmingham & Midland Tram- 
ways for the acquisition of that property 
within the borough. It was further resolved 
that application be made to the British 
Board of Trade for sanction to borrow some 
$600,000, the money necessary to carry out 
the reconstruction and electrification of 


these lines. 


LEGAL NOTES 


NEGLIGENCE OF LOOKOUT—A railroad com- 
pany is held in Mason vs. Southern R. Co. 
(S. C.) 53 L. R. A. 913, to be liable for 
causing the death of an infant upon its 
tracks, if the direct and proximate cause 
of the accident was negligence in failing to 
keep a reasonable lookout, and to discover 
the child in time to have prevented the 
injury. 

INTERRUPTED TRANSMISSION OF TELEGRAM— 
Transmission of a telegram at a time when 
a storm has made the wires to work badly 
is held in Coit vs. Western Union Telegraph 
Company (Cal.) 53 L. R. A. 678, not to be 
gross negligence, if. when it is actually sent 
the wires are in good working order, and 
the statute requires the forwarding or mes- 
sages at the earliest practicable moment. 


LIABILITY OF A TELEGRAPH CoMPANY—In 
the case between the Commonwealth and the 
Western Union Telegraph Company, which 
grew out of an indictment charging the 
company with unlawfully maintaining a 
common nuisance in furnishing a Louisville 
poolroom information about horse races, and 
unlawfully enabling the patrons to bet on 
the results of races, Chief Justice Painter has 
held that a telegraph company is not liable 
for transmitting a message to gambling 
places, and in no wise responsible for the 
uses to which information transmitted over 
its lines is put. Justice Painter held, in 
construing the statute, that a telegraph com- 
pany’s position toward the public is like that 
of a railroad company and other common 
carriers. It was his opinion that the fact 
that persons who received the information 
from the telegraph company and as a result 
of it were guilty of unlawful practice did 
not make the company responsible. 


| TELEPHONE AND TELEGRAPH | 


BEAVER, OH10—A company is being organ- 
ized to furnish Beaver township with tele- 


phone service. 
WASHINGTON, Pa.—The borough council 


has granted a right of way to the West Penn 


Telephone Company. 
ToLepo, OH10o—The Central Union Tele- 


phone Company has purchased the plant of 
the Harrison Telephone Company. 

Utica, N. Y.—The Utica Telephone Com- 
pany has been granted a franchise to do a 
telephone business within the limits of the 


city. 
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ForT WAYNE, INp.—The Delaware-Madison 
Counties Telephone and Telegraph Com- 
pany has been organized with a capital of 
$500,000. 

HARRISBURG, Pa.—The United Telegraph 
and Telephone Company has secured con- 
trol of the Cumberland Valley Telegraph 
and Telephone Company. 

Marion, InNpD.—The Fairmount Telephone 
Company, including all toll lines, has been 
purchased by the United Telephone Com- 
pany, the deal taking effect recently. 

ITHacA, N. Y.—Superintendent of Con- 
struction, E. F. Chapman, of Elmira, is in- 
stalling the system of the new Ithaca Tele- 
phone Company; a force of forty men be- 
ing engaged. 

Bartu, N. Y.—The Bath & Addison Tele- 
phone Company is setting poles preparatory 
to extending a spur from Thurston to this 
place. This will result in increased tele- 
phone service. 

SPRINGFIELD, ILL.—D. R. Craig, construct- 
ing engineer of the Northwestern Telephone 
Company, has begun preliminary work upon 
the construcuon of a second telephone 8y8- 
tem in this city under the franchise re- 
cently granted by the city council. 

CYNTHIANA, Ky.—The threatened telephone 
war in Cynthiana, between the Cumberland 
or East Tennessee Telephone Company and 
the local independent company, has been 
averted and a compromise effected whereby 
Cynthiana will have improved telephone 
service. 

DETROIT, Mıcu.—The Cooperative Tele- 
phone Company has been organized and capi- 
talized at $250,000 for the purpose of estab- 
lishing an independent telephone system. 
The officers are F. F. Ingram, president; 
Hamilton Carhart, vice-president: Wilbur 
Brotherton, secretary; C. M. Burton, treas- 
urer. 

Barston, N. Y.—A mortgage for $150,000 
executed by the Waterford-Cohoes Home 
Telephone Company, to the Knickerbocker 
Trust Company, of New York, was recorded 
recently in the Saratoga County Clerk’s 
office. The mortgage was made to protect 
an issue of 100 bonds of $1,000 each and 100 
of $500 each, payable in gold on January 
1, 1927. 

LEAVENWORTH, KAN.—Arrangements have 
been made between the McLouth and Ton- 
ganoxie telephone companies for joining lines 
at Jarbalo. About half the distance has al- 
ready been constructed between McLouth and 
Jarbalo, and between Tonganoxie and Jar- 
balo. A junction at Jarbalo will give Ton- 
ganoxie telephonic connection with most of 
the towns in Jackson and Jefferson counties. 


Boston, Mass.—The American Telephone 
Company made net addition of 58,044 tele- 
phones in licensees hands under rental in 
December, against 39,603 in the same month 
of 1900. Total additions for the year 1901 
were 573,194, against 372,311 in 1900, the 
total outstanding December 20 was 2,526,- 
010, against 1,952,816 end of 1900. The num- 
ber of telephones in use has more than 


doubled since end of 1898, 
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ELECTRIC RAILWAYS 


HARTFORD, CT.—A new line is being pro- 
moted from Providence, R. I., to Worcester, 
Mass. 


BUFFALO, N. Y.—Work is about to be com- 
menced on the double-track road between 
Buffalo and Rochester. 


SPRINGFIELD, OmIo—The preliminary sur- 
vey for the new electric line to South 
Charleston is now being made. 


St. Louis, Mo—The Municipal Railroad 
Company has asked for a franchise to 
operate through eighty miles of streets. 


LOGANSPORT, IND.—The Logansport Street 
Railway Company and the Kokomo Street 
Railway Company have been consolidated. 


WESTFIELD, Mass.—Capital stock to the 
amount of $300,000 has been taken up to 
build a trolley line from Westfield to Lee. 


MOUNDSVILLE, W. Va.—The city council has 
granted to the Citizens’ Street Railway Com- 
pany a franchise for its belt line over the 
city. 


SYRACUSE, N. Y.—AS8 soon as consents and 
franchises are secured the Syracuse Rapid 
Transit Company will build a line to Liver- 
pool, N. Y. 


LEBANON, INp.—An ordinance granting a 
franchise to the Indianapolis & Lebanon 
Traction Company has been passed by the 
city council. 


PHILADELPHIA, Pa.—Plans are nearly com- 
pleted for the new Market street line, and 
Mr. J. M. Mack states that he will shortly 
begin construction. 


Cayuaca, Inp.—The Danville Street Rail- 
way and Light Company will extend its line 
from Danville to Catlin, a distance of seven 
miles, in the spring. 


ELMIRA, N. Y.—Permission to construct a 
trolley line between Waverly and Elmira 
has been given to the Elmira & Waverly 
Electric Railroad Company. 


FREDONIA, N. Y.—The village trustees have 
granted a ninety-nine-year franchise to the 
Lake Shore Traction Company to run 
through on East Main street. 


ATLANTIC City, N. J.—An effort is being 
made by the Delaware River & Atlantic 
City Railway Company to build a trolley 
line between Gloucester and this city. 


BATTLE CREEK, MicH.—The Gordon Trac- 
tion Company, which is promoting the elec- 
tric line between this city and Lansing, has 
asked for a franchise to enter the city. 


EVANSVILLE, INpD.—The Evansville & Mt. 
Vernon Traction Company is busily engaged 
in the preliminary work of building its elec- 
tric line from Evansville to Mt. Vernon. 


WINCHESTER, IND.—A forty-year franchise 
for a line to connect those of the Union 


Traction Company with Dayton & Northern 


has been granted, and work will begin at 
once. 

Yonkers, N. Y.—A resolution has been pre- 
sented to the common council allowing the 


Union Railway Company to have more time 
to extend its lines to Tuckahoe and New 


York city. 
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Wausau, Wis.—Several outside men of 
capital are negotiating with the people of 
the towns between this city and Merrill, with 
a view of securing a right of way for an elec- 
tric railway. 


SALINA, Kan.—An electric railroad from 
Salina north to Lincoln, Kan., is a matter 
that is receiving the attention of the Salina 
Commercial Club. The proposed route is 
thirty-five miles in length. 


EDWARDSVILLE, ILL.—The Illinois Valley 
Traction Company proposes to connect Ot- 
tawa, in La Salle County, and Princeton, in 
Bureau County, and the various towns inter- 
mediate with an interurban electric road. 


Utica, N. Y.—At a recent meeting of the 
stockholders of the Utica & Mohawk Valley 
Electric Railroad, it was voted to increase 
the capital stock from $461,237 to $3.100,- 
000, of which $600,000 is preferred stock. 


VINCENNES, IND.—The county commission- 
ers have granted a franchise to Elmore F. 
Cox, of Greene County, F. E. Chappell, J. W. 
Wilson, H. R. Snyder and Sol Frank, of 
Petersburg, Ind., to build an interurban elec- 
tric railroad from Vincennes to Jasper, 
Dubois County, Ind. 


WAXAHACHIE, TEX.—At a recent meeting 
of the city council an ordinance was 
adopted granting a franchise to A. T. Byars 
and associates to enter and operate a trolley 
line in this city, being the Waxahachie ter- 
minus of the projected Waxahachie & En- 
nis trolley line. 


JOHNSTOWN, Pa.—The details are about all 
arranged for the purchase of the Connells- 
ville & Suburban Street Railway and the 
Youghiogheny Light, Heat and Power Com- 
pany, of Fayette County, by the Pittsburgh, 
McKeesport & Connellsville Railway Com- 
pany. The consideration is $175,000. 


| ELECTRIC LIGHTING 


FREMONT, OHI0O—The Fremont Gas, Electric 
and Power Company will rebuild its entire 
electric plant. 


HORNELLSVILLE, N. Y.—The American Il- 
luminating Company is making extensive 
improvements. 


NEw York, N. Y.—The Mutual Electric 
Lighting and Power Company is to erect a 
ten-story power-house. 


TERRE Haure, Inp.—Interested parties will 
soon organize a new electric light company, 
and ask for a franchise. 


ATLANTA, Ga.—T. J. Harper, city elec- 
trician, makes a very favorable report on 
the electrical condition of the city. 


St. Louis, Mo.—It is stated that a move- 
ment is on foot to combine the Imperial and 
the Citizens’ Electric Light companies. 


CIRCLEVILLE, OHIO—A five-year contract for 
lighting the city has been secured by the 
Circleville Light and Power Company. 


WorcrsTer, MAss.—The report of the com- 
mittee on lighting against the purchase of a 
municipal electric plant has been accepted. 


MENOMONEE FALLS, Wis.—A franchise has 
been awarded for the construction of plants 
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to supply electric light and telephone sery. 
ice. 

PHILADELPHIA, Pa.—The Berwick electric 
light plant has been sold to Robert Adams 
& Company, and extensive improvements will 
be made. 

New PALTZ, N. Y.—The New Paltz Electric 
Light Company has been incorporated with 
a capital stock of $20,000, divided into shares 
of $50 each. 


BELLEVILLE, OHIo—It is reported that the 
municipal electric light plant has run con- 
siderably in debt during the first two months 
of operation. 


BuFFALO, N. Y.—Authority has been given 
by the board of aldermen for the commis- 
sioner of public works to advertise for bids 
for city lighting. 


BIRMINGHAM, ALA.—The Birmingham Rail- 
way, Light and Power Company will make 
additions to its power plant, ensuring an in- 
creased capacity of fully one-third. 


WILLIAMSPORT, Pa.—The light and water 
committee has decided to recommend to 
the finance committee an addition to the ap- 
propriation for lighting the streets this year 
of $2,000. ] 


RocHESTER, N. Y.—The first steel for the 
framework of the new power-house of the 
Citizens’ Light and Power Company has been 
delivered at the Mill street site, and work 
will begin at once. 


New Beprorp, Mass.—An illuminating con- 
tract with the city and the New Bedford Gas 
and Edison Light Company has been signed, 
and the work of installing a plant to carry 
out the contract will be begun at once. 


FRANKLIN, Pa.—There is contemplated 
the formation of a new company to be known 
as the Cooperative Light. Heat and Power 
Company. The capital will not be less than 
$50,000, and subscription to stock will be 
popular. 

WELLINGTON, KAN.—The contract for build- 
ing the electric light plant at Wellington 
has been awarded to A. M. Patitz, of Mil- 
waukee. The contract calls for the personal 
superintendency of Patitz or an efficient as- 
sistant the entire time the plant is being 
installed. 


BINGHAMTON, N. Y.—Negotiations are near- 
ly completed for the combination of the re- 
cently incorporated Binghamton Light, 
Heat and Power Company and Sands, Buck- 
ley and Kane, who have a franchise for com- 
mercial lighting and a contract for lighting 
the streets of the city. 


CINCINNATI, On10—Details of the transfer 
of the Wyoming Electric Light, Heating and 
Power Company, to the Cincinnati Gas and 
Electric Company have been completed. It 
is said that about $100,000 will be paid. The 
Gas and Electric company now has & gas 
franchise for Wyoming. 


WHARTON, TEX.—The county commission- 
ers have rranted a franchise to T. C. Gor 
don and others, the use of certain streets 
whereon to erect poles to be used for erect- 
ing electric light wires. Under the grant 
the erection of the line must begin within 
ninety days. otherwise the franchise be- 
comes null and void. 
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ELECTRICAL SECURITIES NEW INCORPORATIONS 


Though there has been a conspicuous ab- 
sence of public interest lately in the stock 
market, there is evident a hopeful and 
cheerful tone in financial circles, and had 
it not been for uncertainty over a possible 
adverse decision in the Northern Securities 
case, a decided stimulus would have been 
effected. The expectation of an early ces- 
sation of hostilities in South Africa, and 
the favorable monetary situation, owing 
to the prospect of an almost complete 
abolition of the war revenue taxes, will also 
keep up a feeling of confidence. 

The bank statement failed to affect the 
market, although in the final session prices 
showed a somewhat irregular improvement. 
The cash gain was larger than estimated, 
amounting to $7,873,000. There was even a 
larger increase in Joans than looked for, the 
increase amounting to $19,580,000, while de- 
posits were increased by $26,530,000. 
SECURITIES FOR WEEK ENDING 


ELECTRICAL 
FEBRUARY 1. 

New York: Closing 
Brooklyn R. Vous) cssineen Sea eds 65% 
Con. Gases ki ocws i530 25s Bee seek 217 
Gen. Wle@Ci iis vceiicewoes sedate 280 
Mane UB) 6ec.cin ec tenures eea Pate 135% 
Met; St: RY: s604cseceanteceugers 171% 
Kings Co. Elec...........-ceeeees 185 
N. Y. & N. J. Tel. Co............ 169 

5 


Telep., Tel. & Cbl. Ca............. 

The earnings of the Brooklyn Rapid 
Transit Company continue to show good 
results. The new bridge commissioner has 
given up his attempt to force the railroad 
company and ferry company to reduce 
their fare, as impracticable. 


Boston: Closing 
Am. Telep. & Tel.............-... 159 
260 


Edison Elec.............02 ee eeee 
Erie Tel. Trust Receipts.......... 21 


New England Tel................- 145 
Mass. Elec. pf..........-.2-cceees 92 
90 


Westing. Mfg. pf................. 

The Boston Stock Exchange has listed 
upon the ,unlisted department the receipts 
of the National Shawmut Bank for $10,000,- 
000 Western Telephone and Telegraph 
Company five per cent bonds, due 1932, in- 
terest payable January and July. 


Philadelphia - Closing. 
Elec. Co. of America............ 6 
Philadelphia Elec................ 3% 
Union Traction...............248- 354% 
United u. I. COs. a6. bese nds oeeeds 101% 
Elec. Stor. Bat. c............... 58 
Elec. Stor. Bat. pf............... 58 


The market was quiet. There was quiet 
buying of Philadelphia Electric 4s and 
Electric and People 4s during the week. 


Chicago: Closing 
Central Union Tel............... 40 
Chicago Edison Light............ 165 
Chicago Telep......... itech ate Sate 185 
Metropolitan El. pf.............. 91% 
National Carbon................. 19 
National Carbon pf.............. 84 
Union Traction.................. 11% 
Union Tracticn pf................ 47% 


Metropolitan Elevated for the month of 
January carried 98,029 passengers daily, an 
increase of 8,330. 


ELECTRICAL REVIEW 


York, Pa.—Wrightsville Light and Power 
Company. $20,000. 

AUSTIN, TEX.—Dublin Light and Power 
Company, Dublin. $20,000. 

CLEVELAND, OnIo—The Cuyahoga Con- 
tracting Company. $10,000. 

CuHicago, ILL.—Dahlgren People’s Tele- 
phone Company, Dahlgren. $2,500. 

GUTHRIE, OKLA.—The El Reno Light and 
Power Company, El Reno. $150,000. 

SPRINGFIELD, ILL.—Atlanta Electric Light 
and Power Company, Atlanta. $10,000. 

INDIANAPOLIS, IND.—The Indiana Central 
Telephone Company, Kirksville. $10,000. 

SATER, On10o—The New Baltimore & Ven- 
{ce Telephone and Telegraph Company. 
$5,000. 

CoLUMBUS, On1o—Salineville Electric 
Light, Heat and Power Company, Saline- 
ville. $15,000. 

BRYAN, TEX.—Bryan Telephone Company. 
$5,000. Incorporators: J. S. Ford, H. M. 
Aubrey and others. 

Sauk Crry, W1s.—Big Hollow Telephone 
Company. $15,000. Incorporators: M. 
Sanson, H. J. Ellepson and others. 

Fort Worth, TEeEx.—The North Texas 
Traction Company. Increased its capital 
stock from $2,000,000 to $2.500,000. 


INDIANAPOLIS, INpD.—The Richmond Auto- 
mobile and Cycle Company. $10.000. In- 
corporators: C. F. and M. J. Wright and 
others. 

Mapison, W1s.—The Eau Claire, Chippewa 
Falls & Northwestern Railway Company; 
$50,000. The Citizens’ Gas and Electric Com- 
pany: $200,000. 

FRANKFORT, Ky.—Winchester Railway. 
Light and Ice Company. §$100.000. In- 
corporators: J. M. Pickell, A. A. Hollenrock 
and E. S. Jouett. 

WoonsockKeEtT, S. D.—Woonsocket Electric 
Light, Heating and Power Company. $25.- 
000. Incorporators: Noah Keller, S. A. Ram- 
say and others. 

JERSEY City, N. J.—Cuban Telephone and 
Telegraph Company. $2,000,000. Incor- 
porators: Francis C. Prest, William J. Pat- 
terson and others. 

Kansas City. Mo.—People’s Telephone 
Company. $50,000, all paid up. Incorpo- 
rators: Henry Wood, John Enoch, Charles 
B. Stark and others. 

RALEIGH, N. C.—The Hamlet & Rocking- 
ham Street Railway Company. $150,000. 
Incorporators: M. C. Freeman, J. P. Cameron 
and Geo. O. Saunders. 


St. Louis, Mo.—Electrical Construction 
and Maintenance Company. $20,000, all paid 
up. Incorporators: V. T. Pennoyer, William 


H. McLauran and George D. Harris. 


DututH, Minn.—The Duluth Transfer 


Railway Company. $500,000. A belt line 
in and around Duluth. Mr. Paul A. Mitch- 


ell is president and treasurer. 


JERSEY City, N. J.—Rogers Electrical 
Works Company. $100,000. To manufacture 
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electricity. Incorporators: John C. Hen- 
riques, Nathan Silverman and others. 

INDIANAPOLIS, IND.—The Globe Telephone 
Company. $10,000. To operate in Jay, Ran- 
dolph, Blackford, Delaware, Madison, Wells 
and Adams counties. Incorporators: T. O. 
Boyd, C. C. Mills and others. 

WHITEHALL, N. Y.—The Cooperant Tele- 
phone Company has increased its capital 
stock from $15,000 to $50,000. The articles 
of amendment were signed by George L. 
Clemons and Emmett J. Gray. 

CRIPPLE CREEK, CoL.—The Colorado Tele- 
phone Company. Increased its capital stock 
from $3,000,000 to $5,000,000. The amended 
articles were signed by E. B. Giled, vice- 
president, and Robert D. Hall, secretary. 


INDIANAPOLIS, IND.—The Indianapolis, 
Nashville & Southern Transit Company. 
$200,000. To build and operate an electric 
line from Indianapolis to Nashville, Brown 
County. Incorporators: F. A. Gentle, Dr. 
G. B. Martin and others. 

New York, N. Y.—The Bristol Gas and 
Electric Company. To manufacture gas and 
electricity for illuminating and other pur- 
poses. $300,000. Directors: B. L. Dulaney, 
of Bristol, Tenn., F. B. Pierce and Frank M. 
Wells and others, of New York city. 


Enip, OKLA.—The Magnet Light, Heat and 
Power Company. $100,000. For twenty 
years. To own, manufacture, buy, sell and 
operate machinery devices for producing 
electric light and power. Incorporators: 
H. E. Havens, W. S. Whittinghall, M. A. 
Kelso, J. A. Hill and others, of Enid. 


PRESTON, MINN.—Minnesota & Iowa Elec- 
tric Railway Company. $500,000. To con- 
struct an electric railway from Decorah, 
Towa, to St. Paul, Minn., and to manufacture, 
generate and distribute power for electric 
lights and other purposes. The company 
proposes to transport passengers, malls. 
stock, agricultural products and freight of 
all kinds. Mr. H. R. Wells, of Preston, is 
president of the new company. 


Exeter, N. H.—The New Hampshire Trac- 
tion Company. $1,000,000 divided into 10.000 
shares of $100 each. To undertake, promote, 
carry on, encourage and facilitate the for- 
mation, organization, development and 
financial operations of manufacturing, 
power, electric light, gas, street rallway, 
railroad and other private and public cor- 
porations, etc. Incorporators: Wallace D. 
Lowell, Edwin L. Pride, of Boston: Samuel 
W. Emery, of Portsmouth: Albert E. Mc- 
Reel and Harry S. Stone, of Exeter. 


Fort Wayne, Inp.—Fort Wayne & South- 
ern Traction Company; $25.000; to operate 
street railway lines in Fort Wayne, Bluffton. 
Hartford City, Muncie, Decatur, Portland, 
Winchester and Richmond, and connect the 
cities with an interurban line. The Fort 
Wayne & Northern Traction Company; 
$25,000; to operate lines in Auburn, Garr-tt, 
Waterloo, Butler, Kendallville, Albion, Lig- 
onier and Goshen, to be connected by an in- 
terurban line with Fort Wayne; the com- 
pany will also operate pleasure and amuse- 
ment resorts on its line. Directors of the 
two companies are: William B. McKinley, 
Samuel R. Nelson, B. R. Stephens, H. E. Dav- 
idson and John R. McCulloch. 
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INDUSTRIAL ITEMS 


THE Isaac H. BLANCHARD COMPANY, manu- 
facturing printer, New York city, has created 
a unique and useful calendar, having visible 
the dates of only one week at one time. 


D. L. Bates & BrorHer, manufacturers 
of electric and water fans, present a beau- 
tiful calendar photograph which brings out 
a keen realization of the usefulness of a 
motor fan. 


THE BULLOCK ELECTRIC MANUFACTURING 
Company, Cincinnati, Ohio, is issuing No. 2 
of its calendar series of great men of science 
and engineering, containing a bust picture of 
Michael Faraday. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill, general western agent for Rich- 
mondt conduit, states that the sales for this 
product have been greater during the last 
month than ever before in the history of 
the agency. 


THE MCGUIRE MANUFACTURING COMPANY, 
Chicago, calls attention to its new and im- 
proved regulating devices for electric motors 
and generators. A fine descriptive cata- 
logue, containing illustrations, sizes and 
prices, will be sent on request. 


J. P. WimuiaMs & Company, No. 74 Cort- 
landt street, New. York, acts as general 
agent for the Anderson Tool Company, man- 
ufacturer of arm lamps. The company also 
is agent for other electrical specialties such 
as fan motors and magnet wires. 


THE CENTRAL ELECTRIC CoMpany, Chicago, 
Ill., electrical supplies of every description, 
has issued a new catalogue and price list, 
canceling all previous issues. The book 
contains 174 pages, has a comprehensive in- 
dex, and is tastefully bound in brown, with 
an illuminated front cover. 


WESTINGHOUSE, CHURCH, KERR & CoMPANY, 
New York city, state that their steam- 
loop and Holly gravity-return system has 
met with flattering recognition, particularly 
in England. Some very large orders have 
been received for plants in the British Isles, 
Mexico and the United States. | 


THE NEW YORK CENTRAL RAILROAD, through 
its publication department, issues No. 5 of 
the “Four-Track Series,” entitled “America’s 
Winter Resorts,” containing maps, descrip- 
tions and rates of transportation. This com- 
prehensive pamphlet may be had of Mr. 
George H. Daniels, general passenger agent, 
New York city. 

THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, Pa., manufacturer of the 
“chloride accumulator,” is issuing in 
pamphlet form, a treatise on “The Distri- 
bution of Electrical Energy in Large 
Cities,” by Louis A. Ferguson, a paper re- 
cently read before the American Institute 
of Electrical Engineers. 


THE CHASE-SHAWMUT CoMPANY, Boston, 
sent out the following notice on February 
1, 1902: “We regret to say that a serious 
fire in our factory has completely crippled 
us, and we shall be unable to fill any orders 
for the present. We shall reconstruct our 
factory at once, and hope for a continuance 


of your esteemed favors.” 
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THe Haines & Noyes Company, Chicago, 
Ill., has recently put on the market an im- 
proved type of central-energy, intercommuni- 
cating telephone, with non-packing trans- 
mitters, of heavy cast brass and bipolar, 
pony bell-type receivers, with water-shrunk 
hard rubber shell. Large contracts for these 
instruments have been closed throughout the 
country. 


THE ALLIS-CHALMER COMPANY, Chicago, 
Ill., is sending out the seventh edition of 
catalogue No. 24. This book is printed and 
bound in the usual excellent style of the 
Allis-Chalmers literature. Besides describ- 
ing in detail its line of Riedler pumps, this 
book contains much interesting information 
as to measurements and mechanical and 
engineering formule. 


BULLETINS of free lectures to be delivered 
at the Baron de Hirsch trade school, 222 
East Sixty-fourth street, have been issued. 
A course of eight lectures on electricity will 
be given on Wednesdays from January 8 
to February 26, inclusive. Another course 
of lectures will be delivered in the St. 
Bartholomew’s Lyceum Hall, 205 East 
Forty-second street, on the Saturdays begin- 
ning January 4 and ending February 15. 


THE OSBURN FLEXIBLE CONDUIT COMPANY, 
21 Park Row, New York city, reports an in- 
creasing demand for flexible conduit known 
as “Flexduct,” the factory working night 
and day. Increased facilities for manufact- 
uring are being arranged for, and it is prob- 
able that an additional building will be 
erected at an early date. The officers of the 
company are William H. Seaich, president 
and treasurer; C. E. Corrigan, vice-president 
and manager; H. G. Osburn, secretary. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill., has increased its 
factory floor space nearly 100 per cent, the 
idea being to allow the factory plant and 
general offices all on the main floor, so as to 
enable visitors to see the working of a model 
board as well as samples of the finished prod- 
uct. The company states that several large 
orders have recently been secured, notably a 
3,000-line common battery exchange for 
Logansport, and a 2,000-line exchange for 
South Bend, Ind., and another large order 
from the Illinois Telephone Company, Jack- 
sonville, Ill. 


WESTINGHOUSE ELECTRIC AND MANUFACTUR- 
ING Company, New York—The retirement of 
Mr. B. H. Warren from the second vice- 
presidency has brought about the following 
changes in the organization: Mr. Frank H. 
Taylor, until recently fourth vice-president, 
has been advanced to the position of second 
vice-president, in charge of the sales, and 
will have a general supervision over its 
affairs. Mr. L. A. Osborne, manager of the 
works, has been made fourth vice-president, 
in charge of the engineering and producing 
operations. Mr. Arthur Hartwell, until re- 
cently manager of the Chicago office of the 
company, has been advanced to the position 
of sales manager in charge of the sales 
organization. Mr. Philip A. Lange, until re- 
cently general superintendent, has been made 
manager of works, in charge of the manu- 
facturing department. The organization in 
other respects remains as heretofore: Mr. 
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George Westinghouse, president; Mr. Ph. 
Ferd. Kobbe, third vice-president and treas- 
urer, in charge of financial department; 
Messrs. G. W. Hebard and W. M. McFar- 
land, acting vice-presidents; Mr. T. W. 
Siemon, assistant treasurer; Mr. A. M. Mat- 
tice, chief engineer; Mr. Charles F. Scott, 
chief electrician; Mr. B. G. Lamme, assist- 
ant chief engineer; Mr. James C. Bennett, 
auditor. 


PERSONAL MENTION 


Mr. W. R. Brixey, the electrical manu- 
facturer who was severely injured in the 
Murray Hill Hotel, New York city, in the 
recent dynamite explosion, is much im- 
proved, and his physicians think he will be 
out in about three weeks. Mr. Brixey sus- 
tained a compound fracture of the skull. 


Mr. J. C. REILLY, formerly general super- 
intendent of the New York & New Jersey 
Telephone Company, was made general 
manager of that company by vote of the 
board, and assumed office the first of last 
month. Mr. Reilly is one of the pioneer 
telephone men of the country, although a 
young man, and has been identified with 
some of the most progressive and substan- 
tial telephone construction in the country. 
His promotion is a proper recognition of 
ability and experience. 


Mer. E. B. BAKER, general superintendent 
of the Southern New England Telephone 
Company, was given a dinner in his honor, 
at the Allyn House in Hartford, on Fri- 
day evening, January 31. On that day Mr. 
Baker completed his twenty-fourth year in 
the telephone business. Mayor Alexander 
Harbison, of Hartford, presided, and 
among others present at the dinner were 
Judge A. C. Bill and Mossrs. J. P. Harbison, 
George T. Manson, G. A. French, R. W. 
Sherman, A. H. Merrill, W. J. Martin, J. 
Crabb, J. A. Crilly, P. N. Fitzgerald and 
Captain W. L. Candee. The occasion was 
a very enjoyable one, and a beautiful shrine 
pin was presented to the guest during the 
evening as a token of the esteem of the 
gentlemen present. Mr. Baker has decided 
to retire from his present telephone work 
on May 1, but will probably continue to be 
identified with the electrical field. 


Mr. James B. Otson, the recently ap- 
pointed manager of sales for the India-Rubber 
and Gutta -Percha Insulating Company, 

Yonkers and New York 
= city, is well known 
in the electrical frater- 
nity. His promotion is re 
garded as well earned, 
and, having been for 
many years associated 
€ with the late Mr. James 
! W. Godfrey, is considered 
his logical successor. Mr. 
Olson has devoted his 
ae time and energy not only 

to the building up of a 
good trade connection, but also to a mas- 
tery of intricate technical details, and the 
firm is to be congratulated upon his contin- 
uance with them, which must inure to the 
welfare of its best interests. 


J. B. OLSON. 
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This number of the ELECTRICAL RE- 
VIEW celebrates its twentieth anniversary. 
The contents have been chosen with refer- 
ence particularly to showing the contrasts 
between to-day and twenty years ago and 
the advance that has been made in all di- 
rections in the electrical field since then. 

In the following pages will be found a 
collection of illustrations which are per- 
haps unique in their way, and the repro- 
duction of engravings contemporary with 
some of the earliest applications of the 
art. A number of portraits of men promi- 
nent in one direction or another in the de- 
velopment of the electrical arts and trades 
is also shown. 

The ELEcTRICAL REVIEW seizes the oc- 
casion of ‘its birthday party to thank its 
numerous friends who have kindly con- 
tributed the interesting retrospective arti- 
cles which are to be found in the following 
pages, and also to express its appreciation 
of its many highly esteemed patrons. 


TWENTY YEARS OF ELECTRICAL DE- 
VELOPMENT. 

It would have been a bold and daring 
prophet who might have hazarded, twenty 
years ago, a statement of his belief that 
one-half of what has been accomplished 


since then in electrical development would 


be possible. Nothing goes further to prove 
the wisdom of the ancient saying that the 
truth is stranger than fiction than the de- 
velopment of the various industrial and 
engineering arts that have grown up in 
the last century around the discovery of 
Volta, and in the last twenty years through 
the commercial expansion of electrical 
applications. 

In 1882 the are light had come into 
some degree of use for the illumination of 
streets; the incandescent light was still 
a novelty ; the telephone was in limited use 
in the larger cities; the trolley car was 
practically undreamed of; the electric 
motor was a curiosity, and electrolytic 
chemistry was known only in the labora- 
tories of a few advanced chemists. In 
twenty years the railway and the telephone 
have combined to alter methods of busi- 
ness and to work an improvement in the 
conditions of municipal progress that 
would have been thought an impossible 
perfection by the most ardent reformer in 
the early days. 

In 1882 the telegraph was by far the 
largest commercial application of electric- 
ity. In the United States alone it has 
practically doubled in extent and im- 
portance since then, and in the world to- 
day the telegraph investment approaches 
the enormous sum of five hundred 
million dollars. ‘Thousands upon thou- 
sands of people are employed for its oper- 
ation and in the industries which are 
maintained to furnish its material. 

From the small beginnings of twenty 
years ago the telephone has grown, until 
now one company in the United States 
alone handles five million calls a day and 
operates enough miles of copper wire to 
stretch six circuits between the earth and 
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been a tremendous acceleration in the 
growth of the telephone and one can fore- 
see the not far distant day when prac- 
tically every respectable habitation and 
place of business will be connected to every 
other through its agency. The telephone 
is destined to become as common as the 
door-bell. 

To-day the electric light is practically 
universal. It is found everywhere and is 
used for all purposes to which artificial 
light may be put, and for many for which 
no other illuminant would be possible. 
In the city of New York more power is 
used for its generation than is required 
aboard all the ships of the United States 
Navy. The investment of money in the 
electric lighting industry is colossal, and 
the income derived from it in the United 
States alone is equal to the revenues of a 
second-class empire. To supply the de- 
mands of this industry, lamp factories, 
carbon works, engine and dynamo build- 
ing establishments, wire mills and many 
other industries giving remunerative em- 
ployment to thousands of operatives, have 
sprung into existence within the last two 
decades. 

In the year of the birth of the ELEC- 
TRICAL REVIEW—1882—the first experi- 
ments in electric traction were made by 
Mr. Edison at Menlo Park. Five years 
later Mr. Sprague built the Richmond 
road of historic memory. In the fifteen 
years following that date the trolley track 
has covered the United States with an 
expanding network and has wrought a 
silent but far-reaching revolution in the 
conditions of living. By distributing the 
crowded populations of cities it has become 
one of the most important factors for bet- 
tering the general social condition. It has 


removed thousands of horses from city . 


streets, thereby immediately bettering the 
health of municipalities. The money spent 
in building electric railroads in the United 


States has already aggregated a sum equal 
to the cost of the Civil War. The power 
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employed in driving electric street cars 
reaches the enormous total of half a mil- 
lion horse-power. If this power were con- 
centrated in an electric are it would doubt- 
less be visible with ease to the inhabitants 
of Mars. The number of passengers trans- 
ported by the trolley in this country in a 
month is greater than the population of 
China, and in a year exceeds by several 
times the population of the earth. 

The progress of electrochemistry and 
metallurgy in the last decade has been 
marvelous. The greater part of the 
American output of copper is now refined 
by electrical processes. Caustic soda and 
bleaching powder, chemicals of great value 
in the important arts of soap making, 
paper making and textile manufacturing, 
have been greatly reduced in cost by elec- 
trical processes. In 1882 aluminum was 
a curiosity among the precious metals. 
To-day it is a rival of the cheapest brass 
and, saving only iron and zinc, is the least 
costly of metals. . 

The minor applications of electricity are 
seen to-day on every hand. The electric 
fan, the innumerable push-buttons, bells 
and annunciators of our houses and 
hotels, testify the popularity of electrical 
apparatus. Electrical heating and cook- 
ing are commercial successes and are rap- 
idly growing in favor. 

The remotest corners of the earth are 
connected by the telegraph. Within 
another year work will have begun on the 
last link of the electric girdle of the earth 
—the Pacific cable. No less than sixteen 
working cables cross the Atlantic Ocean 
to-day. 

In a shorter time than has marked the 
growth of any other important industry 


in the history of the world the electrical 
arts have leapt from insignificance to the 
highest rank of importance. The daily 
life of every citizen touches on all sides 
the results of the marvelous progress al- 
ready accomplished. The dependence of 
the world on electricity is such that one 
day’s stoppage of the operating electrical 
installations in it would result in universal 
panic and disaster. Fifteen years ago elec- 
tricity began the emancipation of the horse 
as a beast of burden. To-day it is accom- 
plishing the emancipation of the human 
race from the trammels of outgrown social 
conditions and the necessities of hard and 
unproductive manual labor. 
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ELECTRICAL INSTRUCTION. 

One of the symptoms indicating the 
widespread interest in electrical matters 
in this country is the fact that practically 
every college, as certainly every technical 
school, has a department of electrical in- 
struction. It is very interesting to ex- 
amine the courses of instruction pre- 
sented, to compare with one another, and 
especially to note the differing aims which 
seem to underlie the methods of teach- 
ing employed. 

There is no doubt that we are going at 
present through a period of somewhat 
hesitating uncertainty regarding the best 
method of giving instruction in electrical 
engineering. The result attained in most 
of the schools is by no means all that 
could be desired, while some of them do 
produce graduates who are at least com- 
petent to begin the real work of learning 
their subject. 

It may fairly be said that in nearly all 
cases the mistake is made of attempting 
to train electrical engineers in school. The 
very definition of an engineer shows the 
futility of such an attempt. An engineer 
may be thought of as one competent to 
direct works which shall successfully pro- 
duce the largest result for the least ex- 
penditure of materials, labor, time and 
Probably no better definition 
than this can be given to-day of the mul- 


money. 


titudinous duties of engineers in general 
and of electrical engineers in particular. 
The consequence is that with a subject of 
such widespread extent as electricity it is 
practically impossible, within the time 
limit of a college course, to give the 
student the advantages both of a thorough 
knowledge of all its details and of a me- 
thodical arrangement of mind, which will 
enable him to grasp situations as they arise 
and to overcome the obstacles which will 
present themselves in his path. The best 
instruction certainly is that which teaches 
the student how to learn, the training that 
gives him the method of his craft, the 
teaching that shows him how to think and 
to appreciate what he sees, the instruction 
that gives him the fundamentals and does 
not burden him with the details; these 
are the things that are of avail and use to 
him in his career. But no young man can 
come out of the college or the technical 
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school a competent engineer. It is be- 
ginning to be recognized, as it should 
always have been, that there must inter- 
vene a period of learning, not less difficult 
and not less important than that spent in 
academical surroundings, before the man 
is actually competent to take his place 
alongside of other workers in his chosen 
field. 

Any one who is in the least familiar 
with the complexity, the magnitude and 
the variety of electrical work to-day will 
see at once that it is far beyond the re- 
sources of any university or school to 
maintain laboratories which shall be 
typical of engineering work as it really 
exists and on the scale of practice. The 
function of the laboratory in the college 
should be to teach habits of observation, 
to teach methods of thought, to teach the 
fundamental laws which underlie all the 
numerous apparatus with which the young 
engineer will sooner or later come into 
contact, and to prepare in his mind a re- 
ceptiveness for the serious lessons of prac- 
tice. This practice can be had in the 
workshop, the central station or on the 
railway line to real advantage; but the 
student who imagines that he knows it all 


when he leaves college will find himself 


suddenly and harshly disabused when he 
goes out to earn his living by the applica- 
tion of his knowledge. 

The time is coming for a reform in 
methods of engineering instruction. If 
we can teach a young man to think, and 
if he has that combination of originality, 
mechanical talent and application which 
is necessary for an engineer, he will be- 
come one as soon as he has seen enough 
actual work to make himself familiar with 
it. But the principles of engineering can 
not be sugar-coated for the student in the 
laboratory, nor can he commit them to 
memory, parrot-like, and apply them with 
effect afterward. 

If it could be thoroughly understood 
that the function of a technical institute 
is simply to prepare young men to absorb, 
with the best possible effect, the lessons 
of practice and that the course of some 
years in the classroom and the laboratory 
must be supplemented by a course in the 
machine-shop, the foundry, the central 
station or what. not, the result would be 
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the training of a race of engineers of 
ability and capacity. The result of the 
present method, which turns out hun- 
dreds of young men annually—half 
equipped and imagining themselves fully 
prepared for their duties—is already be- 
ginning to exhibit results which it is not 
necessary to recount here. Suffice it to say 
that the number of engineering grad- 
uates to-day is in excess of the number of 
possible situations open to them. While 
it is likely that the instruction given does 
no particular harm to the student, the in- 
creasing speed of life and the increasing 
sharpness of competition absolutely re- 
quire the most economical use of the stu- 
dent’s time for learning. To take three 
years of a young man’s life and apply 
them to anything but the most substan- 
tially useful pursuits is to rob him of 
something that can never be given back 


or in any way compensated. 


SOME PRESENT ENGINEERING TEN- 
DENCIES. 


Human beings are gregarious animals, 
and whether it be in the matter of the 
clothes they wear or in the engineering 
designs they produce, fashion rules with 
a supreme and arbitrary hand. 

Aside from the dictates of engineering 
fashions, however, there are certain 
marked tendencies which differentiate one 
period from another and show the general 
trend of the engineering mind from time 
to time. Just at present the habit of 
American electrical engineers has become 
fixed along certain directions, and strange 
to say one of these is an extreme con- 
servatism. 

About the time that electrical manu- 
factures became an important industry in 
the United States, the idea of standardiz- 
ing all parts and product became upper- 
most in the minds of designers and en- 
gineers of works. The consequence was 
that practically all manufacturing estab- 
lishments reduced their output to its sim- 
plest terms, and adhering faithfully to the 
standard dimensions chosen really gave 
the world its first lesson in actual manu- 
facture of machines. The distinguishing 
mark of this product was that it was manu- 
factured, not made. In addition to the 
extraordinary convenience to the user 


which interchangeable parts gave, there 
was also a very great reduction in the 
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cost of manufacture, due to the economies 
which could be applied to manufacture in 
bulk and which were not capable of ap- 
plication when the product was turned out 
piece by picce or with much hand-work. 
So, after a while, interchangeable parts 
and manufacture to gauge and standard 
became a sort of hall-mark of American 
product, and this was shortly supple- 
mented by an ever-increasing attention 
paid to mechanical strength in the ap- 
paratus produced. 

It seems, in looking back over old ma- 
chine designs, as if many of the ideas upon 
which the pioneers based the plans for 
their machines came from the French. 
There is the typical lightness and elegance 
of form, combined with that peculiar 
carelessness about structural strength, 
which is characteristic of our transatlan- 
tie neighbors. But as the machinery was 
put to work a noticeable change crept into 
the typical design, and to-day our elec- 
trical apparatus is probably as massive, 
as strong, and as capable of withstanding 
ill usage and severe conditions as any 
that can be made. 

Another tendency has been in the di- 
rection of magnitude. We have built the 
biggest apparatus ever attempted; some- 
times, perhaps, one may think without 
reference to whether this is the best at 
the same time. At any rate, as other 
pages of this issue will show, we have 
lately luxuriated in size and have con- 
structed electrical machines each of which 
is of the capacity of half a dozen city cen- 
tral stations of some years ago. 

The tendency, however, of all others 
most noticeable to-day is conservatism— 
a thing so foreign to our character and so 
unexpected that it is not easy to account 
for its appearance or to understand its 
limits. It seems as if, after passing the 
period of pioneer work—the early days of 
the youthful enthusiasm of electricity, so 
to speak, our engineers have suddenly ac- 
quired old age and with it the caution, if 
not the wisdom, that comes with that 
state. Be this as it may, for two or three 
years we have noticeably been delaying 
and holding back to allow experiments in 
engineering to be conducted by our 
European competitors. If the spirit 
which built the Richmond road, which 
started the first central station in New 
York, and which sunk millions after mil- 
lion in the depths of the Atlantic in the 
endeavor to lay a working cable, were still 
with us it is a certainty that we would not 
allow the French, the Swiss, the Ger- 
mans and the Hungarians to be first in 
experimenting with alternating current 


for railroad purposes. 
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ELECTRIC FANS. 

On other pages of this issue are illus- 
trated and described a number of types of 
electric fans designed for the season of 
1902. It will be noticed in comparing 
these with the types of former years that 
there has been little change, the reason 
being that the electric fan has now reached 
a point of great perfection and has become 
practically standardized. The history of 
its invention is curious and entertaining. 
The credit appears to belong to Dr. S. S. 
Wheeler, who was one of the pioneers in 
the manufacture of small motors. To 
one of these one day he attached a con- 
trivance resembling a screw propeller, and 
for the first time the gentle breeze of the 
clectric fan was felt. 

The fan soon blew itself into popular 
regard. We are a comfort loving people 
and the fan, regarded for a while as a 
pleasant luxury, very soon came to be 
looked upon as nothing short of an abso- 
lute necessity. The business which has 
been done in manufacturing electric fans 
is very large, while in the summer time, 
when the daylight hours are long and the 
lighting load on central stations is small, 
the fans have proven a source of no lit- 
tle revenue and profit by providing a good 
daytime custom for the station. 

Curiously enough the fan, a purely 
American invention, has only just begun 
to be recognized abroad. Last year in 
India in many places the time honored 
punkah, with the proverbially sleepy 
oriental to work it, was replaced by the 
whirling electric fan. In Paris the fan 
has been introduced in some places, no- 
ticeably those where Americans congre- 
gate, but is looked upon askance by the 
natives who prefer to do their own fan- 
ning. Still it is believed that the fan will 
ultimately prevail, because no man can 


‘Jong resist its seductions in hot weather. 


Here, in our semi-tropical summers, it 
has proven not only a convenience but has 
actually been a valuable addition to means 
of comfort, particularly in hospitals and 


sick rooms and in crowded workshops and 


elsewhere where suffering from the sum- 
mer heat is always intense. 

The various types of fan motors illus- 
trated in this issue have been developed 
by an experience of several years of serv- 
ice and represent probably the perfection 
of small electric motor apparatus. 


The Electrical Review. 


HIS journal made its first appear- 
ance February 15, 1882. It was 
named the “Review of the Tele- 

graph and Telephone.” It was published 
semi-monthly under this title for one 
year, when the name was changed by the 
founder to “Electiical Review,’ under 
which title it has been published as a 
weekly journal ever since. 

Mr. George Worthington was the 
founder and editor from February 15, 
1882, until his retirement on account of 
failing health in 1891. He died Feb- 
ruary 3, 1892, one week previous to the 
“Electrical Review’s” celebration of its 
“Decennial” or tenth anniversary. 

The first publication office was 23 Park 
Row, New York, and the offices have al- 
ways been on Park Row. J. W. Pratt & 
Company were the printers who turned 
out the first copy and were responsible for 
the typographical and press work until 
1888, when a change was made to the 
James Kempster Printing Company, by 
which house the ELEcTRICAL REVIEW has 
continued to be put in type, printed and 
bound. 

As will be seen from the facsimile 
pages presented in this issue the first 
article is a poem by Thomas S. Collier, 
taken from the Boston Transcript. It is 
presumed that the last two lines of this 
versification were to be considered as the 
motto of this journal: 


‘‘On every banner blazon bright, 
For toil, and truth, and love we fight.” 


A short poem was the introduction on- 


the first page during the first year. 

The first issue consisted of sixteen pages. 
This size was continued for several years. 
When the name was changed to ELEC- 
TRICAL REVIEW the size of the page, how- 
ever, was considerably enlarged. 

The editorial introduction February 15, 
1882, was in part as follows: 


In this practical age progress is so 
rapid that, to give currency to new ideas 
and improvements as they obtain a foot- 
hold, nearly every large class of business 
has its 1epresentative newspaper, and, in 
many instances, several acknowledged 
journals, each treating wholly upon the 
topics pertaining to its specialty. 

With the best facilities at our com- 
mand, we propose to make this the stand- 
ard telephonic and telegraphic journal 
of America, and to this end shall direct 
all our efforts. 

We shall also treat the subject of elec- 
tric lighting fully, and illustrate the 
merits of the systems now accepted and in 
general use. l l 

The present seems a peculiarly fitting 


period to start out upon the territory we 
have chosen. 

The genius that has distanced the old 
world in useful and invaluable electrical 
inventions will brighten still more under 
the influence of these auspicious times of 
rapid advancement and activity in these 
branches of the electrical science. 

To keep our readers informed as to the 
most important and valuable inventions 
pertaining to these subjects, giving suita- 
ble illustrations of new objects and dis- 
cursive reviews of the same, is the prin- 
cipal purpose of this journal. 

To our many friends and patrons, who 
have so fully and so gratifyingly sus- 
tained and encouraged us in this under- 
taking, we return our sincere thanks, with 
assurance that their confidence is not mis- 
placed. 


The first issue contained a contribution 
from Professor John Trowbridge on 
“Extension of the Signal Service.” 
Prof. Trowbridge has continued to be and 
is to-day one of the ELECTRICAL RE- 
vIEw’s most esteemed contributors. Of 
the sixteen-page journal two pages of the 
first issue were devoted to advertising. 
These pages are reproduc:d in facsimile 
elsewhere. At the end of the first year eight 
pages were devoted to advertising, the 
number of houses thus represented having 
increased from seven to fifty. Among 
those represented in the advertising col- 
umns, who are in business to-day, with 
slight changes perhaps in the titles of 
some, were: Holmes, Booth & Haydens, 
the Ansonia Brass and Copper Company, 
Partrick & Carter, J. H. Bunnell & Com- 
pany, Alfred F. Moore, Bishop Gutta- 
Percha Works, the S. S. White Dental 
Manufacturing Company, Westinghouse 
Machine Company, John A. Roebling’s 
Sons Company, Phosphor-Bronze Com- 
pany, Davis & Watts, Western Electric 
Company, Leclanche Battery Company, 
the American Bell Telephone Company, 
Kerite Insulated Wire and Cable Com- 
pany and the American Electrical Works. 

Although no announcement of Mr. 
Worthington’s associates appeared during 
the first year, among the regular staff 
contributors were: Dr. Franklin H. North, 
of New York; Dr. Henry A. Bunker, of 
Brooklyn, and Mr. Thomas D. Lockwood, 
of Boston. 

The Paris correspondent made his debut 
on June 1, 1882, and wrote interestingly 
of technical matters in that city. 

The first issue of the ELECTRICAL RE- 
VIEW as a weekly journal appeared March 
22, 1883. It was published by Delano & 
Company, with Mr. George Worthington 
as editor and Mr. Thomas H. Delano as 
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publisher. The editorial announcement 
of this change eaid : 


With this number the REVIEW or THE 
TELEGRAPH AND TELEPHONE begins its 
career as a weekly under a shorter and 
more comprehensive title, viz., THE ELEc- 
TRICAL REVIEW. 

In one short year this journal has ad- 
vanced step by step from a puny infant 
until now, at the beginning of its second 
year, it stands the acknowledged repre- 
sentative of the American electrician. 
But it is not alone in America that the 
journal has been received with marks of 
popular approval. Our foreign files and 
the numerous letters we have received 
from Great Britain and the Continent 
indicate, beyond peradventure, that it is 
recognized on the other side of the At- 
lantic as the accredited exponent of elec- 
trical progress in America. 

The new name has been found to bet- 
ter express the aims of the journal, since 
the latter does not represent alone those 
interested in the telegraph and telephone, 
but also everybody interested in the ap- 
plication of electricity in any form. 

The editorial staff has been increased, 
as well as the number of correspondents 
both here and abroad, and the enlarged 
edition, printed weekly, will be distributed 
throughout America and Europe. 

The subscription price of the Erec- 
TRICAL REVIEW was increased at this time 
from $2 per annum to $3 per annum, 
which is the subscription price to-day. 

On April 26, 1884, Mr. William A. 
Hovey, of Boston, joined the editorial 
staff of the ELECTRICAL REVIEW. Mr. 
Hovey remained as associate editor until 
1885. In the latter part of 1884, Mr. 
Delano retired as publisher. 

During 1884 a stock company known as 
the ELECTRICAL Review PUBLISHING 
Company was formed with Loren N. 
Downs, president, and George Worthing- 
ton, secretary and treasurer. This com- 
pany, with some changes of officers, has 
continued the publication of the ELEC 
TRICAL Review from that day to the 
present. 

On May 24, 1884, the ELECTRICAL RE- 
VIEW announced that it had “purchased 
the good will, copyright and subscription 
list of the Electric Inght, a paper devoted 
to electrical interests, which has been pub- 
lished in Boston during the past ar 
months. This purchase makes a materia 
addition to our subscription list, and a 
most desirable increase in the circulation 
of the ELECTRICAL REVIEW.” m 

This was the only consolidation wit 
which the EreorrcaL Review ever h 
anything to do. 

During 1883 the present editor became 
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associated with the ELEoTRICAL REVIEW 
as correspondent. In 1885 he accepted 
the position of associate editor and suc- 
ceeded to the editorship in chief on the 
retirement of Mr. Worthington in 1891. 
In addition to the names of the editor and 
associate editor the names of C. C. Has- 
kins, of Chicago; George A. Hamilton, 
John W. Beane and George H. Benjamin, 
of New York, appeared in the editorial 
announcement of the ELECTRICAL RE- 
VIEW as consulting electrical engineers. 

September, 1887, a department de- 
voted to patent work was organized and 
conducted for several years by Mr. T. J. 
McTighe, who was succeeded later by Mr. 
Robert H. Read. Mr. Read continued in 
charge until the patent bureau was dis- 
posed of to a firm of patent attorneys in 
New York. 

In 1887 the ELEcTRICAL REVIEW offices 
were moved to 13 Park Row, and remained 
at that number for nine years, then were 
moved to 41 Park Row, and in the fall of 
1900 returned to the former location at 
13 Park Row, where the largest office build- 
ing in the world had meanwhile been 
erected. The three locations are portrayed 
on this page and give a good idea of 
the change that has taken place in the 
size of office buildings in New York city 
and, perhaps, give an indication of the 
changes and advances made by the ELEC- 
TRICAL REVIEW. 


13 PARK ROW—— 1887-1896. 
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is second to that of no other technical 
publication. : 

The active staff of the ELECTRICAL RE- 
VIEW, exclusive of its clerical force, con- 
sists to-day of the following named per- 
sons : 

Charles W. Price, president and editor. 

Stephen H. Goddard, secretary. 

Charles T. Child, technical editor. 

Russell Howland, general: representa- 
tive. 

A. A. Gray, assistant editor. 

H. S. Tuthill, cashier. 

W. H. Evans, manager subscription de- 
partment. 

J. H. Marsh, subscription agent. 

James F. Crook, western representa- 
tive. 

A. Webster, London correspondent. 

Enrico Bignami, Continental corre- 
spondent. 

In addition to the above named, the 
ELECTRICAL Review has a large staff of 
contributors among the leading electrical 
writers and scientists of this country and 
Europe. 


39-41 PARK ROWw==1897-1900. 


Telephone,” and the other three the 
“Kabath Secondary Battery,” “Induced 
Currents,” by F. W. Jones, and the elec- 
tric boat “Electricity,” which was launched 
on the Thames River, London, in Decem- 
ber, 1882. A heavy snow in February, 
1882, is reported to have interfered with 
the operations of the Edison electric rail- 
way at Menlo Park, N. J., and numerous 
allusions also appeared to the work of Mr. 
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THREE DIFFERENT PARK Row Homes OF THE ‘‘ ELECTRICAL REVIEW,” TYPIFYING BUILDING CHANGES IN NEW YORK City, 


AS WELL AB THIS JOURNAL’S GROWTH. 


In 1890 Mr. Stephen L. Coles became 
a member of the staff of the ELECTRICAL 
REVIEW, remaining as associate editor and 
managing editor until he retired in 1901. 
In 1890 Mr. H. T. Richards also joined 
the staff of the ELEcTRICAL REVIEW, as 
manager of the advertising department, 
and later was succeeded by Mr. Stephen 
H. Goddard, who is to-day in charge of 
that department, and is secretary of the 


-~ ELECTRICAL REVIEW PUBLISHING ComM- 


PANY. Mr. Russell Howland joined the 
permanent staff a few years later. 

Mr. Charles T. Child in March, 1899, 
became technical editor of the ELECTRICAT. 
Review. The standing of the Evrectri- 
CAL REVIEW on engineering and scientific 
matters, it can be stated with propriety, 


SOME INCIDENTS OF A JOURNAL'S LIFE. 

It is desired to set down here a simple 
and modest tale of a few of the things 
the ExectricAaL Review has accom- 
plished during its twenty years of life, in 
assisting, with many other influences, in 
the advancement of the electrical arts of 
this continent. 

The first volume of this journal, begin- 
ning February 15, 1882, and ending 
March 1, 1883, was a record of the elec- 
trical progress and electrical events of 
that period. In the numbers comprising 
the first volume five illustrations ap- 
peared, the first being Professor Elisha 
Gray's “Harmonie Telegraph,” April 15, 
1882; the second Professor Dolbear’s illus- 
trated lecture on the “Operations of the 


Edison in installing his Pearl street sta- 
tion for incandescent electric lighting. 
Telegraph and telephone and electric light 
matters received extensive notice through- 
out the volume. A wail from a telephone 
operator, indicating troubles of that day 
similar to the troubles of the present, 
states that “the proper requisites of a 
telephone operator are the energy of 
despair, the patience of Job, the wisdom 
of Solomon and a cast-iron ear.” 

The announcement is made on June 15 
of the fitting up of the rooms of the New 
York Electrical Society in the building 
of the Metropolitan Telephone and Tele- 
graph Company, at the corner of Liberty 
and Greenwich streets, under the “credit- 
able management” of Messrs. H. W. Pope, 
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E. C. Cockey and M. N. Doran. It was 
announced that “Professor Edison, Pro- 
fessor Gray, David Brooks, Professor Dol- 
bear, C. L. Buckingham, and many other 
scientists, have intimated their readiness to 
contribute papers or lectures at an early 
day. We congratulate this young society 
on its bright prospects and bid it 
God speed.” ” 

On September 1, announcement was 
made of the proposed meeting of the Na- 
tional Telephone Exchange Association, 
which had been organized in September 
in 1880. The officers in 1882 were: Presi- 
dent, George L. Phillips; vice-president, 
William H. Eckert; secretary, Morris F. 
Tyler; and the executive committee con- 
sisted of Messrs. W. D. Sargent, George 
C. Maynard, Edward J. Hall, Jr., C. N. 
Fay and others. A full report of the 
meeting, which was held at Boston, Sep- 
tember 5, was published September 15. 
The announcement of the programme in- 
cluded such ever-familiar subjects as 
“Legislation,” “Central Office Apparatus,” 
“Exchange Statistics,” “Line Construc- 
-tion and Maintenance,” “Cables and Sub- 
terranean Systems,” and “Electrical Dis- 
_turbances and Exchange Rates.” 

It is shown that in the year 1882 no 
less than 1,153 electrical patents were is- 
sued, of which 258 related to electric 
lighting, 141 to telephone apparatus and 
appliances, 110 to magneto and dynamo 
electric machines, eighty-six to conductors 
and cables, fifty-four to batteries, and the 
rest distributed throughout the various 
branches of electrical work, included 
twelve patents on lightning rods and light- 
ning arresters. ; 

A test of Edison’s electric road is pub- 
lished April 1, 1882, and states that: 


Mr. Edison’s track is like that of 
any ordinary railroad, involving curves, 
grades. (one over thirty feet to the mile), 
with the various obstacles of the ravines, 
streams and rocks. The car resembles 
our modern. horse car. The electricity is 
communicated from the generators, some 
300 yards away, by two heavy wires, one 
connecting with each track. The tracks 
are insulated by covering the ends of the 
ties with a non-conducting compound. 
The wheels take up the electricitv from the 
tracks and communicate with the dynamo- 
clectrie machine and gearing in the loco- 
motive. Thus is given to the train a 
noiseless, rapid, pleasant motion, unat- 
tended with smoke, cinders and clatter. 


The volume concludes with an excellent 
article on “Electric Lighting in Mills,” 
hy Mr. C. J. H. Woodbury, of Boston, 
Mass. 

All technical and social organizations 
mentioned in the first volume received 
much consideration, and it was the evident 
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intention of the editor constantly to pro- 
mote their welfare. The monthly meet- 
ings of the New York Electrical Society 
are mentioned at length and also the an- 
nual and special meetings of the National 
Telephone Exchange Association. . 

In the EvectricaL Review of March 
22, 1883, it is announced that “a conven- 
tion of the Brush electric lighting com- 
panies will be held in Cincinnati, Ohio, 
April 10, for the purpose of selecting an 
incandescent lamp to be used with their 
storage batteries.” 

Electrical litigation had already made 
its appearance and became more intense 
during 1883. The chief litigants were the 
various telephone claimants against the 
Bell interests and several manufacturing 
electric light companies. 

An illustration of the Providence tele- 
phone exchange appeared in the ELEC- 
TRICAL Review of May 10, 1883, and is 
reproduced this week. It is interesting to 
compare it with the telephone exchanges 
of the present day, some of which are 
pictured in this issue. The Providence ex- 
change was one of a type of the best ex- 
changes of the day, although at about that 
time the introduction of the multiple 
switchboard began and was a complete 
revolution in the telephone central offices. 

An editorial on “Electric Motors and 
Tunnels” appeared May 10, concluding 
with the statement that “the belief is prev- 
alent that two tunnels might have been 
constructed under the East River with the 
money expended for the Brooklyn Bridge, 
and the use of electric motors in them 
would afford better means of transporta- 
tion than the cars of the Brooklyn 
Bridge.” 

It may be remarked that no mention 
had as yet appeared in the ELECTRICAL 
REVIEW editorially or by any correspond- 
ent to the effect that “electricity was still 
in its infancy.” This trite saying seems 
to have been reserved for a period of froin 
fifteen to eighteen years later. 


The telegraph companies began to an- 


nounce at this time that messages were 
“transferred by telephone at the sender’s 
risk.” “Old subscriber” began to write 
to the press that “can’t raise them” was 
beginning to be heard with too much fre- 
quency on the telephone lines as the reply 
from central offices. 

A prophetic note appears in the ELEC- 
TRICAL Review of Mav 4, 1883, as fol- 
lows: “If the experiments made by 
Deprez in Paris recently mean anything 
at all they mean that electrical energy is 
to be generated upon the banks of running 
streams of waterfalls, or at coal mines 
where fuel is plentiful, and conveyed to 
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points distant where light, power and heat 
are needed.” It is scarcely necessary: to 
point out that this writer was a true 
prophet. | 

A complaint is chronicled on the same 
date because “incandescent lamps were not 
larger.” 

The danger to life of linemen in the 
West is described and makes quite a 
gruesome picture. It scems that Indians, 
desperadoes and idlers in general through- 
out several of the western states, notably 
Colorado, were in the habit of cutting 
down the poles and wires of the telegraph 
and telephone companies, and if the line- 
men interfered they were promptly shot. 
As typical of the danger it is related of a 
superintendent of a railroad company, 
who, on being asked by an applicant for 
the position of brakeman if there was any 
vacancy, replied, “Not at present. Sit 
down for a few minutes and there will be 
one killed.” The energetic work on the 
part of the telephone and telegraph com- 
panies in bringing the Indians and des- 
peradoes to punishment soon changed the 
condition of things. 

The first mention of an electric under- 
ground cable company, located in Chi- 
cago, appeared in June, 1883. 

It was announced June 7, 1883, that 
the Metropolitan Telephone and Tele- 
graph Company (now the New York 
Telephone Company) had “3,500 sub- 
scribers connected.” This company has, 
to-day, over 70,000 telephone subscribers. 

The organization of numerous electric 
lighting companies and telephone operat- 
ing companies is recorded during 1883. 
The Edison Electric Illuminating Com- 
pany of Boston, and the Erie Telegraph 
and Telephone Company, of Lowell, Mass., 
were two of the important organizations. 
The Thomson-Houston Electric Com- 
pany, of Boston, Mass., entered the field 
as a manufacturer of electric lighting ap- 
paratus early in the year, and others in 
the field were the United States Electric 
Light Company, manufacturer of the 
Weston are light and the Maxim incan- 
descent lamp, Brush Electric Company, 
Edison Comnany. Van Depoele Electric 
Light Company, Schuyler Company, ete. 

A trial of an electric omnibus, made in 
Paris, with a fair degree of success, was 
reported September 20, 1883. . 

Hon. W. M. Evarts is reported as being 
opposed to the burying of the wires and 18 
said to have protested against it m aà 
sentence of 152 words! 

In its issue of January 3, 1884, the 
EvectricaL Review throws a little 
houquet at itself in the following editorial : 

(Continued on page 197.) 
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Epigrammatic. 


From the Boston Transcript. 
He wins at last, who builds his trust. 
[n loving words and actions just. 
The winter blast is stern and cold, 
Yet summer has its harvest gold. 
Sorrow and gloom the soul may meet, 
Yet love wrings triumph from defeat. 
The clouds may darken o’er the sun, 
Yet rivers to the ocean run. 
Earth brings the bitterness of pain, 
Yet worth the crown of peace will gain. 
The wind may roar among the trees, 
Yet great ships sail the stormy seas. 
Full oft we feel the surge of tears, 
Yet joy has light for all the years. 
On every banner blazon bright, 
‘‘For toil, and truth, and love we fight.” 

THomas 8. COLLIER. 
ENESES ne eae 
The Teleradiophone. 


M. Mercadier, the eminent French electrician, has 
ingeniously adapted the photophone of Professor 
Bell to telegraphy. In the Photophone a ray of light 


is reflected by a mirror, so as to fall upon the sensi- 
tive surface of a ‘‘selenium cell” joined up in the 
circuit of a voltaic battery and a speaking telephone. 
When the light strikes the cell its electric resistance 
is diminished, and a wave or pulse of current flows 
through the telephone, causing it to sound. By 
eclipsing the ray of light a great many times per 
second, this sound can be exalted into a continuous 
hum, like that of a tuning-fork, and by again occult- 
ing the intermittent ray for long and short intervals 
corresponding to the flashes of a signaling lantern, 
this hum or drone cap be broken up into audible 
signals. Thus, if the Morse telegraphic code is used 
a short occultation, producing a short: pause in the 
note of the telephone, will stand for a ‘‘dot,” and a 
long occultation, producing a long pause, will stand 
for a ‘dash " ‘Phis photo-electric telegraph is real- 
ized by M. Mercadier with the help of a gas flame 
forming the source of light, a mirror und lenses to 
direct its rays upon the selenium cell in circuit with 
a battery aud the line wire. The beam is regularly 
eclipsed by means of a rapidly rotating disc, perfo- 
rated with a circle of holes, and the telegraphic 
occultations of the intermittent beam are effected by 
means of a signaling key, which fnterposes a dead 

screen in the track of the light whenever the key is 
pressed. These apparatus form the transmitter, and 

the receiver at the other end of the line is of course 

the telephone, which is fitted with u resonator to 

reinforce the sound. There is no gain in such an 

arrangement over the ordinary telegraph now in use; 

but it has the merit of lending itself to multiple teleg- 
raphy. Thus by multiplying the number of trans- 
mitters at vue end of the liue and the number of 


to three plates of the commutator in such a way that 
the latter forms three groups of eight plates each. 
The two brushes are always in contact with two 
plates corresponding to the line that divides the in- 
duction coils in two equal parts traversed. by opposite 
currents. The armature of this machine has a spe- 
cial arrangement which does not belong to the smaller 
one; each of the coils of the armature is in two parts. 
The induced current set up in the more important of 
these parts produces a current that is thrown into the 
circuit of exterior work. The induction produced in 
the other portion creates a current that excites the 
electro magnets On account of this arrangement 
the collector is divided into two distinct parts, each 
corresponding to one of the circuits just mentioned. 
The brushes are mounted in a special way ; their sup- 
ports are fixed on a ring beyond the frame of the 
machine, and the brushes themselves are also carried 
by springs fixed to the ring. From the foregoing de- 
scription it will be seen that the Arago disc dynamo is 
a self-exciting generator, the arrangement adopted 
involving the use of two sets of brushes and two com- 
mutators—one connecting the magnets with the ex- 
citing coils, and the other connecting the induction 
coils and the outer circuit. The frame on which the 
brushes are mounted can be turned round through a 
considerable angle, so as to adjust the brushes to, the 
position of highest efficiency. It is stated that the 
larger of these machines, driven at a speed of 1,000 
revolutions, can feed eight arc lights of average 
intensity, consuming about six horse power, but ac- 
curate data as to its capacity are wanting. — Engineer- 
ing, London. 


telephones at the other, several different messages 
can be sent along the same wire at once. In order 
to do this it is only necessary to rotate the eclipsing 
wheels at different speeds, so as to produce notes of 
different pitch in the receiving telephones, and to fit 
each resonator so as to enhance a particular note. 
Then, although the complex current flows through 
all the telephones in turn, each telephone will only 
render to the ear of the clerk the particular note for 
which he listens, and the makes and breaks of that 
note will be interpreted as the message. Not only 
can several messages be sent in one direction along 
the same wire together, but from opposite ends simul- 
taneously without confusion, and M. Mercadier reck- 
ons that with 10 transmitters and 10 receivers at each 
end of a line, he can send 20C dispatches of 80 words 
each per hour, or 100 words per minute, in either di- 
rection. The effects of induction, so troublesome in 
speaking by telephone, are not experienced in this 
process, owing to the employment of musical notes 
and resonators. 
cee, segues 2tnce 


The Arago Dynamo-Electric Generator. 


Among the numerous dynamo electric generators 
shown at the recent Paris Electrical Exhibition were 
two machines of American origin, which, under the 
name of the ‘‘ Arago Disc Dynamo,” were exhibited 
by the Whitehouse Mills Company, of Hoosac, New 
York. It comprises, us will be seen, two pairs of 
electro magnets, each having one end attached to the 
frame of the machine, and the other ends opposite to 
each other; these magnets are so wound that they 
present alternate polarities, and the polarity of each 
pair of magnets facing one another is of an opposite 
nature. The magnets are provided with sector- 
shaped pole pieces, which collectively form the 
greater part of a disc. Each pair of magnets having 
such pole pieces opposite to one another, it will be 
seen that, as they stand in the machine, they leave 
between a narrow parallel space. Within the mag- 
net thus formed revolves a wheel or disc, in which 
are mounted a series of six sector-shaped bobbins. 
All six of these coils are wound in one direction, but 
are coupled up in such a way that a current passing 
through them in series would circulate through them 
in opposite directions. The six coils are beld in 
positions by two plates on the driving shaft, and by 
the double copper ring that forms the periphery of 
the wheel. 

The second and larger machine is constructed on 
the same principle, but involves more complication. 
In this generator there are six pairs of electro mag- 
nets, arranged as in the smaller machine, and fur- 
nishiug six alternating magnetic ficlds. The revolv- 
ing disc is also as already described, only it has eight 
coils with wooden cores. The commutator consists 
of 24 plates. The means employed for rendering the 
current continuous is the same in principle as that 
used in the Hefner Altenek machine. The space 
comprised between two coils of the disc is connected 
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Telephone Conductor. 


Mr. Edward Truman, of London, has been en- 
gaged on the manufacture of a good telephone con- 
ductor, composed of two or more wires, his object 
being to obviate induction. Mr. Truman constructs 
his conductor on the metallic circuit system of two 
wires wound in a spiral form, placed in one covering, 
the wires being kept equidistantly apart, and insu- 
lated from one another. He can, however, make his 
conductors so that they shall contain as many as six 
or even more wires, all of which shall be equidistant 
from one another, and insulated. One of the con- 
ductors, a mile long, containing six wires, said to be 
insulated from one another by about 6,000,000,000 of 
units, and from the water in which the conductor 
was laid by as many as 13,470,000,000 of units per 
statute mile, was recently tested at Mr Truman's 
works at Vauxhall by some of the Post Oftice officials. 
The core of these conductors is made of solid gutta 


percha, 


———-- Spo — 


'M. Cochery intends to spend the surplus of the 
Electrical Exhibition fund, which exceeds £16,000, 
in establishing a research Jaboratory of clectricity. 
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EDITORIAL ANNOUNCEMENT. 

We invite correspondence from Electricians, Inventors 
and the Telegraph and Telephone fraternity on matters 
pertaining to electrical and scientific subjects, and all facts 
of special interest in connection therewith. 

Those desiring to recommend their goods can do so to 
any extent tn our advertising columns, but we rill not 
publish for pay anything of that nature in our reading 
columns. . 

Subscribers can at any time hace the mailing address 
of their paper. changed by sending both old and new 
address, 
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In this practical age progress is so rapid that, to 
give currency to new ideas and improvements as 
they obtain a foothold, nearly every large class of 
business has its representative newspaper, and, in 
many instances, several acknowledged journals, each 
treating wholly upon the topics pertaining to its spe- 
cialty. 

There are several journals claiming recognition in 
the electrical field, but not one that confines itself ! 
exclusively to these vast and important interests. 

Recognizing the want of a live, enterprising jour- 
nal to represent the Telephone and Telegraph as a 
distinct branch of business, we present this our first 
issue of the New YorK REVIEW OF THE TELEGRAPH 
AND TELEPHONE AND ELECTRICAL JOURNAL. 

With the best facilities at our command, we pro- 
pose to make this the standard Telephonic and Tele- 
graphic Journal of America, and to this end shall 
direct all our efforts. 

We shall also treat the subject of Electric Lighting 
fully, and illustrate the merits of the systems now 
accepted and in general use. 

The present seems a peculiarly fitting period to 
start out upon the territory we have chosen. 

The genius tbat has distanced the old world in use- 
ful and inyaluable electrical inventions will brighten 
still more underethe influence of these auspicious 
times of rapid advancement and activity in these 
branches of the electrical science. 

To keep our readers informed as to the most im- 
portaat and valuable inventions pertaining to these 
subjects, giving suitable illustrations of new objects 
and discursive reviews of the same, is the principal 


purpose of this journal. 


—— 


gested and tricd, but none have theoretically or prac- 
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At the same time we shall always act independ- Indaction on Telephone Circuits, 
ently, not holding ourselves under the least obliga- 
tion to give “favorable notices” of anything under} One of the most effective remedies ‘discovered 
review, but rather to elicit the plain truth whether it | as yet for getting rid of induction on telephone 
be favorable or unfavorable. circuits has been devised by the French electrician, 

Every review of an electrical object that appears | Foucault, who . Wraps the telephone wire with 
in our columns will be prepared by a thoroughly | any good metallic conductor, such as tin foil, 
competent party after a satisfactory examination. and connects the wrapping at intervals of every 

To our many friends and patrons, who have so|few miles with the earth. The current induced 
fully and so gratifyingly sustained and encouraged | from other wires affects first the metallic wrapping, 
us in this undertaking, we return our sincere thanks, | and as the tendency to seek the earth is stronger than 


with assurance that their confidence is not misplaced. | to affect the wire, it runs to the earth. It has been 


found, however, that over long distances this metallic 
wrapping produces what is technically known as 
“retardation,” the current becoming sluggish and 
unmanageable. 


-———_~<4>e—____— 


The Multiple Switch Board for Telephone 
Exchange Offices. 


The attention of the public has been drawn to the oe, E 
fact, recently, by the newspapers, that the rates for | The Electric Light has come home, not only to the 
telephones in the larger cities were much higher in | business but to the bosom of the whole civilized 
proportiun to the number of subscribers connected, | world. It is an interest which, like the sunlight it- 
thus reversing the usual rule of business, according . self, permeates everywhere, and is felt by everyone. 
tu which the more of any given article, or any ser- | It tells its own story to high and low, rich and poor, 
vice, that is called for and furnished, the cheaper it | and carries its uses and convenienges to them all. 
can be obtained. The reason for this appears upon | It is already a familiar illumination in the cities of 
very slight investigation; for, while the number of | Europe and Americas, but the further it extends along 
subscribers of a telephone exchange is only one hun- i tbe public streets and spreads into institutions, manu- 
dred and fifty to two hundred, the number that can | factories, shops. private dwellings everywhere, the 
be called for at any one time can easily be managed, | more will invention and contrivance have to follow 
and the operation required for making the connec- | it. and the more will the people desire to be kept 
tion be done by perhaps a single boy or girl. | abreast with its progress by a faithful, popular, and 

When the number of subscribers is larger, how- | scientific account of every step it makes on the way. 
ever, it will be seen that the number of connections sac Spee 
that can be called for increase rapidly, and conse- We tender our thanks to Horace B. Miller, Esq., 
quent y the ane se manne, ne X RAEAN and his able and efticient colleagues of the American 

To mepe the a oo euieultice ot idling large Machinist, for their excellent counsel concerning the 
numbers of subscribers, various means have been sug- a ; 

publishing business. 


--——- oDe- — . 

tically promised the success of the duplicate switch 
ey j i Our Telephone friends will be greatly benefited 
we think by subscribing to this Review, as it will 


The duplicate switch board, described briefly, is a 
means for making the terminals of the wires of sub- 
scribers appear at different boards, and be operated 
without interference. 

The ingenious means by which this result is ob- 
tained we hope to describe more fully later, but at 
present it is sufficient to say that in practice it has 
been successful to use separate boards for the termi- 
nals, and that they have-been operated without inter- 
ference, thus enabling the switchman at either board 
to know at once whether the party wanted was busy, 
and, if not, to make the connection. 

At the Telephone Exchange office, in Indianapolis, 
where the system has been most perfectly tried, the 
manager speaks most highly of this system. The 
time occupied in making the connection is less, prob- 
ably, than that required in the ordinary telephone 
exchange of fifty or one hundred subscribers. In 
Chicago, also, the system has been tried, and has 
found favor, though the most improved apparatus for 
the purpose has not there been introduced. 

As the telephone continues to grow in favor with 
the importance of the service in large cities, the 
question of the adoption of the duplicate board is 
only one of time. 

The system, as is signified by the title, “ Multiple 
Board,” can be adapted to the use of three or four 
boards for the terminals of the wires, all working 
independently of each other. The practical tele- 
phone men have no difficulty in understanding the 
advantage derived from’ the distribution of force 
allowed by this board. 


present to them semi monthly all the latest and most 
important news concerning their particular branch of 
business, and all new inventions and improvements in 
instruments, and all appliances and apparatus used in 
Telephone Exchanges worthy of mention will be 
carefully examined and illustrated in this Journal. 
—_—— — oHe- 
We shall endeavor to uncover and show up the 
true inwardness of the organizers of a certain sos- 
disant Electric Light Company in our next issue; 
the matter came in too late for notice in this edition. 
æ --— . 


We regret that we are obliged to omit some articles, 
of interest to Telegraphers and our Telephonic friends, 
from this issue which did not reach us in timc for 


publication. 


—— eod — 


A Canal to be Ligbted by Electricity. 


Ortawa, Feb. 9.—The newly constructed part of 
the Welland Canal. for a distance of nine miles, is to 
be illuminated by electric lights. 

-—— sde 

The heading of our Review. of which we are some- 
what proud. was executed by that. Master Artist 
Penman, Daniel T. Ames. 

EEE ee 

Everything worth noting of Interest to the patrons 

of THE TELEPHONE AND THE TELEGRAPH will be 


found in this paper. 


- << —- - 

When purchasing supplies of our advertisers we 
shall be obliged if you will kindly mention that you 
saw thcir advertisement in this paper. 

-— — odide 

Addrcss all communications intended for this ae 
to George Worthington, proprietor and publisher, 
Park Row. P. O. Box 3329, New York 


ops 
The Electrie Railroad. 


The snow fall has seriously interfered with the 
work of the new electric railway at Menlo Park. 
This is expected to reach completion in about two 
months. Its leugth will be about three miles, running 
from Menlo Park towards Plainfield, N. J. 
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February 15, 1902 


THE ELECTRICAL REVIEW. 
(Continued from page 194.) 


“The publishing department of the 


REVIEW has been conducted on strict busi- 
ness principles, and a side glance at the 
advertising pages will show that we may 
justly be proud of it. Every advertise- 
ment in the columns of the ELECTRICAL 
Review is bona fide. It was inserted at 
the request of the advertiser, and is paid 
for in accordance with a regular scale of 
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ELECTRICAL REVIEW 


Managers, Charles F. Brush, William 
H. Eckert, Stephen D. Field, Elisha Gray, 
Edwin J. Houston, C. L. Hillings, Frank 
W. Jones, George B. Prescott, W. W. 
Smith, W. P. Trowbridge, Theodore N. 
Vail, Edward Weston. 

Treasurer, Rowland R. Hazard. 

Secretary, Nathaniel S. Keith. 

The ELECTRICAL REVIEW gave editorial 


THe Brush ELECTRIC Light CoMPANY’s STATION AT BUFFALO, NEw YORK. 
Reproduced from the ELECTRICAL Review of June 28, 1884. 


rates, from which, with like conditions, 
we never depart. Look the advertising 
columns carefully through, and you will 
find no notices of quack medicines; you 
will find no puffs of children’s toys, nor 
of old ladies cough drops. We don’t ad- 
vertise chest protectors, nor rat poisons, 
nor cures for rheumatism, nor visiting 
cards or the like. If you want a cure for 
any of the ills to which human flesh is 
heir, don’t look in the ELECTRICAL RE- 
VIEW, because it is not devoted to pills, 
potions and pungencies. But if you want 
the address of a reputable house where 
you can obtain electrical goods of any de- 
scription, you will find it without trouble 
in these pages.” 

The discussion as to the burial of elec- 
tric wires again came to the front under 
such headings as “Shall the Wires be 
Underground and Telephone Service Dis- 
continued,” “The Poles to Stand,” “Legis- 
lative Unreasonableness,” etc. The dis- 
cussion grew in earnestness. 

The American Institute of Electrical 
Engineers, the leading electrical organiza- 
tion in the United States to-day, elected 
its first board of officers May 13, 1884. 
The following gentlemen were elected: 

President, Dr. Norvin Green. 

Vice-presidents, A. Graham Bell, 
Charles R. Cross, Thomas A. Edison, 
George A. Hamilton, Charles H. Haskins, 


Frank L. Pope. 
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The electrical exhibitions at Philadelphia 
and Boston are reported at some lensth 
and were evidently largely attended; they 
were highly creditable exhibitions of the 
electrical apparatus of that day. 

By this time a number of insulated elec- 
tric wires had entered the manufacturing 
field to supply the increasing demand. 
The manufacturers of bare copper wire 
had on several occasions brought out in- 
sulated wires under various names, such as 
“Weather-proof,” “Fireproof,” “Kerite,” 
and “Bishop Gutta-percha,” some of 
which have been used for a period of 
years. A new insulation called “Oko- 
nite,” is announced September 6, 1884, as 
a promising compound. 

A note in the ELECTRICAL REVIEW 
calls attention to the fact that the report 
for the month of October, 1884, shows that 
the number of Bell telephones returned 
during that month was in excess of the 
output. It is supposed that the Bell- 
Drawbaugh litigation caused the telephone 
compames to put forth but little effort 
to increase their business. During this 
year the use of “hard-drawn” copper wire 


in long-distance telephony was begun 


largely through the efforts of Mr. Thomas 
B. Doolittle, of the American Bell Tele- 
phone Company, and the enterprise of the 
Bridgeport Brass Company, the first 
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THE ALLEGHENY County ELECTRIC LIGAT COMPANY’S STATION, PITTSBURGH, PA. 
Reproduced from the ELECTRICAL Review of June 28, 1884. 


endorsement of the Institute the follow- 
ing week, and thus was launched probably 
the most influential and authoritative or- 
ganization of the electrical field. 

On August 9, 1884, mention of Mr. 
Stephen D. Field was made and a 
short notice relative to the securing of 
patents for his electric railway systems, 
over Siemens and Edison, was published. 


manufacturer. The company began its 
experiments in 1882 and its wire was put 
in use in 1884. 

Early in the year 1885 the advisability 
of organizing an association composed of 
the operating electric light companies of 
the country was discussed. The ELEC- 
TRICAL REVIEW assumed the responsibility 
of publishing a double-leaded editorial call- 


198 


ing a convention of these companies to be 
held at the Grand Pacific Hotel, Chicago, 
Ill., Wednesday, February 25, 1885. This 
move, curiously enough, elicited some op- 
position on the part of the manufacturing 
companies at first. The convention was 
attended by over one hundred delegates, 
and was called to order by Mr. William 
A. Hovey, associate editor of the ELEC- 
TRICAL REVIEW. Mr. J. Frank Morrison, 
of Baltimore, Md., was elected president ; 
Mr. Edwin R. Weeks, of Kansas City, 
vice-president, and Mr. Hovey, secretary. 
The success of this important and in- 
fluential organization is well known. It 
met semi-annually for several years and 
now meets annually, and is the occasion of 
the presentation of valuable and timely 
papers, and of highly important discus- 
sions relating to the electric lighting in- 
dustry. 

It will be observed that by this time 
there had been organized in the United 
States four representative associations, 
namely, the National Telephone Exchange 
Association, the New York Electrical So- 
ciety, the American Institute of Electrical 
Engineers and the National Electric Light 
Association. Subsequent to this was the 
Railway Telegraph Superintendents’ As- 
sociation and the American Street Railway 
Association. The last named organiza- 
tion, however, did not have an electrical 
side to it until in the late eighties, after 
the electric railway had begun to replace 
horse power. 

At the first electric hght convention, in 
Chicago, the subjects proposed for discus- 
sion, many of which are of interest to-day, 
were the following: m 

1. Incandescent lights, particularly in 
regard to length of circuit upon which they 
can be run with profit. 

2. Locating and avoiding crosses with 
telephone wires. 

3. Power and its conversion into light. 

4. Electric light globes and shades. 

5. The best modes of connecting dyna- 
mos with power. 

6. Electric lighting by water power. 

7. Rates and rebates on electric lights 
by the year. 

8. The use of electricity as applied to 
motors. 

9. Where an elcctric-light system re- 
quires No. 6 conductor, is it desirable to 
use Nos. 6 and 4 in the same line? 

10. Will armatures become affected by 
frost when exposed in transportation ? 

11. Special insulation or guards to in- 
sulation of lines at dangerous points and 
places. 

12. Street lighting—the best manner 
and modes of accomplishment, embracing 
the location of lights and running of cir- 
E Experience and results in the use 


of underground conductors. 
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14. Resolved, That the fireman should 
receive more pay than the engineer. 

15. Help generally. 

16. Experience of electric light com- 
panies in the use of copper-coated and un- 
coated carbons. 

A letter from Mr. A. S. Hibbard, secre- 
tary of the Wisconsin Telephone Com- 
pany, provoked a very lively discussion as 
to the respective rights of the electric 
hight and telephone companies. For sev- 
eral vears after this there was great rivalry 
between the companies operating in these 
two branches of the electrical field. To- 
dav it is pleasant to record that thev work 
in harmony, and the various electrical 
associations, heretofore named, have been 
influential in bringing about this state of 
affairs through personal acquaintance and 
the realization of the community of in- 
terests that existed. 

A paragraph in the ELECTRICAL REVIEW 
of March 21, 1885, states that “somebody 
out West has knocked down the persim- 
mon, and calls it the ‘induction sup- 
pressor.’ Another name suggested by a 
former showman now in the telephone 
business is ‘extra territorial conversation 
facilitator.” However, with a long or short 
name, this is reported as coming into 
court to win.” 

In its issue of May 12, 1888, the ELEC- 
TRICAL REVIEW exclusively announced the 
details of the Tesla system of distribution 
and power transmission by means of the 
polyphase currents. The ELECTRICAL 
Review said: “The system is based upon 
a novel principle, a continuous progressive 
rotation of the polarities of either or both 
elements (with armature or field magnet 
or magnets) of a motor by developing 
alternating currents in independent cir- 
cuits, including the magnetizing coils of 
either or both elements, and as a modifica- 
tion of this shiftin+ the poles of one ele- 
ment by alternating currents while mag- 
netizing the other element by direct or con- 
tinuous current.” 

One of the important events chronicled 
by the ELECTRICAL Review with abundant 
illustrations and description was the open- 
ing of the long-distance telephone line 
between New York and Chicago, October 
18,1892, just four davs and four centuries 
after the discovery of America by Chris- 
topher Columbus. Mayor Grant, of New 
York city, conversed with Mayor Wash- 
burne, of Chicago; Professor Alexander 
Graham Bell, inventor of the telephone, 
was present in New York, as were also 
President John E. Hudson, of the Ameri- 
can Telephone and Telegraph Company, 
and Vice-President E. J. Hall. 

The opening of this line marked an 
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important epoch in telephone history, and 
the success of the long-distance service in 
the telephone field is well known. 

When the discovery of the Roentgen 
rays was announced, the ELECTRICAL RE- 
VIEW presented almost exclusively the 
very valuable and interesting experiments 
relating to its discovery, with illustra- 
tions and data from the laboratories of 
Tesla, Edison and others. The interest 
taken in this subject, was shown by the 
very wide reproduction of these articles in 
the scientific and lav press of this country 
and Europe. 

The developments in the technical and 
manufacturing branches of electricity are 
so well outlined on other pages of this is- 
sue that they need no further mention 
here. It, perhaps, will be of some inter- 
est to note the development and extension 
of electrical interests along the lines of 
the various electrical associations. 

The Electric Club, of New York, was 
organized at a mecting held in the office 
of the ELECTRICAL REVIEW in 1886. Mr. 
Henry C. Davis was elected president and 
Mr. Charles W. Price, secretary. Other 
electric clubs were organized in Boston 
and Chicago, and for several years were 
successful and prosperous, and were the 
means of making acquainted with each 
other, probably more thoroughly than in 
any other way, the leading men of the 
electrical field. The Electric Club, of New 
York, had its first headquarters at the 
Hotel Dam and afterward a fine club- 
house on Twenty-second strect was leased. 
On the occasion of the opening of the 
Electric Club, Professor Henry A. Row- 
land, of the Johns Hopkins University, 
delivered an address on “The Life and 
Work of Faraday.” Mayor Abram S. 
Hewitt was present on the occasion of the 
opening of the club and delivered an elo- 
quent address. He informed the earnest 
electrical gentlemen that they were the 
“couriers of the coming Millennium’— 
and at once Mr. Hewitt’s large list of 
friends was greatly extended. The club 
continued its prosperous career until in 
the early nineties when interest became 
so diversified among the other clubs.of the 
city that it was decided to close the club- 
house and the membership of the organi- 
gation distributed itself among the other 
electrical societies of New York city. 

The National Telephone Exchange As- 
sociation, which was composed entirely of 
representatives of the companies licensed 
by the American Bell Telephone Com- 
pany, held its final meeting at Detroit, 1n 
September, 1890. 

The three electrical organizations in the 
United States that are general in their 
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character and prosperous and influential 


are the following: 

American Institute of Electrical En- 
gineers, New York—Mr. Charles P. Stein- 
metz, of Schenectady, N. Y., president, 
and Mr. Ralph W. Pope, of New York, 


secretary. 


National Electric Light Association— 


Mr. Henry L. Dougherty, of Denver, Col., 


president, and Mr. George F. Porter, of 


New York, secretary. 


American Street Railway Association— 


Mr. H. H. Vreeland, of New York, presi- 
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dent, and Mr. Thomas C. Pennington, of 
Chicago, secretary. 

The annual meetings of these associa- 
tions are held in different cities. 

The New York Electrical Society is a 
successful local organization. The Ameri- 
can Institute of Electrical Engineers holds 
monthly meetings in New York and Chi- 
cago, and is the leading technical organiza- 
tion in the field of electricity, correspond- 
ing to similar technical organizations in 
London, Paris and Berlin. 

The Independent Telephone Associa- 
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tion of the United States of America is 
an association devoted to the telephone 
interests of the country outside the Bell 
telephone interests and meets annually in 
different cities. Judge James M. Thomas, 
of New York, is the president. 

The ELECTRICAL REVIEW has been and 
will continue to be edited along earnest, 
conscientious and progressive lines. The 
field of endeavor is an interesting one, 
occupied by scientists and practicians of 
enterprise and ability, and is worthy the 
best efforts of those who chronicle its 
development. CHARLES W. PRICE. 


Twenty Years of Electrical 
Development. 


A Chapter in Industrial Evolution—1882 to 1902. 


HEN THE passing of the nine- 
teenth century gave occasion for 
the summation of achievement 

in various directions and the review of 

progress of the industrial arts during that 
time, two facts of the first importance 
stood out prominently: The first was that 
the application of electricity had become 
the largest and most potential factor in 
shaping the immediate processes of evo- 
lution; the second was that the effective 
history of electricity as a factor in in- 
dustry had been crowded and compressed 
into the last quarter of the passing cen- 
tury. Indeed, it could fairly have been 
said that the last twenty years had seen 
the great bulk of electrical development. 

In looking over the progress of this sub- 
ject for the period of time covered by the 
ife of the ELrectricat Review, the most 
notable phase of the industrial application 
of electricity is certainly its immense ex- 
tent. But scarcely less interesting than 
the magnitude and vigor of growth of the 
industry is the curious interrelation be- 
tween its various branches, and between 
electrical application and the general wel- 
fare of mankind. Aside from its directly 
practical and visible results, the conquest 
of electricity as a means of civilization has 
stimulated and vitalized all of the evo- 
lutionary forces which are at work shaping 
the general destiny and the general future. 

In 1882 the telegraph, which was the 
first of the important practical applica- 
tions of electricity, had become a thorough- 

lv understood and completely worked-out 

industry. Its extension had been for some 

time normal and no revolutionary inven- 
tion or application, save the invention of 
multiplex telegraphy, had been made in 
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the subject since the laying of the Atlantic 
cables, thirty years before. The telephone 
was being discovered industrially. It had 
been introduced in a number of cities and 
towns, the exchange system of operation 
had been devised and the telephone had 
been perfected by the invention of the bat- 
tery transmitter. Electric lighting was 
confined to are lighting, a number of 
“systems” being in the market. Incan- 
descent lighting was just being introduced, 
while the electric railway and all of the in- 
dustrial applications of electrochemistry 
were as yet for the most part in the lab- 
oratory stage. 

At this period the United States had 
recovered from the industrial shock of the 
great Civil War, the West had been opened 
and the period of expansion which marked 
the flow of population into the central and 
western portions of the national domain 
was begun. It was a time for new things; 
a time when capital sought investment 
in channels promising large returns, and 
when some of the traditional conservatism 
which marks large investors seemed miss- 
ing. It was distinctly a time fit for the 
introduction of great new enterprises and 
for the production of novel ideas. 

The electric light had come to us from 
France and Germany. Its first really in- 
dustrial development—its first reduction 
to practice—was due, however, to the 
genius of an American who devised one 
of the most simple, satisfactory and direct 
pieces of mechanism possible to replace 
the clumsy and complicated arc lamps of 
Duboscq and Fresnel—Mr. Charles F. 
Brush. Mr. Brush devised a type of dy- 
namo machine admirably suited for the 
purposes for which it was intended, and 


with his comparatively simple lamps be- 
gan the work of making a place for the 
electric light in competition with gas and 
other illuminants. 

It was a day of “systems.” Every in- 
ventor produced an entire set of ap- 
paratus for electric lighting, including 
dynamos, regulators and lamps, and it 
was not long before half a dozen rival 
systems were competing for the enormous 
business which it seemed must follow the 
commercial introduction of electric light- 
ing. 

Two factors combined to make the in- 
troduction of the electric light rapid and 
widespread. One of them was the curi- 
osity which is a trait of American char- 
acter and which demands continually to 
see a new thing. The other was the rivalry 
of the various svstems and inventors—a 
condition which in a stable art would be 
regarded as an economic mistake, but 
which, in an embryonic industry, is actu- 
ally helpful. Discussion was promoted, 
prices were brought down to reasonable 
points, and the commercial travelers rep- 
resenting the various manufacturers acted 
not only as agents for their respective 
wares, but also as missionaries enlighten- 
ing both the physical and intellectual 
darkness of the people. 

The names of the men who laid the 
foundation of this great industry were 
generally given to the systems they de- 
vised. There was the Thomson-Houston, 
the Wallace-Farmer, the Weston, the 
Hochhausen, Schuyler, Fuller and others. 

The telephone in 1882 had already had 
four years of commercial exploitation and 
had been very considerably perfected. 
Battery transmitters were in general use, 
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the exchange system had been very widely 
introduced and the multiple switchboard 
had been invented. Practically all tele- 
phone circuits were of the grounded 
variety and the distance over which con- 
versation was conveniently practical was 
limited both by the exigencies of the trans- 
mitters employed and the poor talking 
quality of the circuits then in general use. 
The telephone, however, had demonstrated 
its usefulness and had already enlisted the 
confidence of the business community. 
Extensions of telephone systems were 
going on everywhere and exchanges were 
being installed in all of the larger towns 
and cities. 

The streets of a great city of that period 
were literally darkened with wires. While 
cables for submarine purposes were well 
known and had been manufactured for 
many years, satisfactory cables for under- 
ground use in cities had not been com- 
mercially developed nor had the conduit 
system been perfected. 

The application of electricity to chem- 
istry and the chemical arts was almost 
entirely limited to electroplating and elec- 
trotyping. Both of these arts had been 
developed years before and already en- 
joyed some industrial significance, large 
sums being invested in the manufacture of 
plated silverware, and electrotyping being 
a well-recognized branch of the printing 
art. The electric furnace was not known, 
or at least had been used only to a very 
limited extent in the laboratory, while the 
larger applications of current to metal- 
lurgical problems were still entirely un- 
developed. 

The year 1882, however, will remain for- 
ever memorable in the annals of electrical 
development on account of the opening in 
New York, on September 4, of the first 
incandescent lighting central station in 
the world. The idea of the incandescent 
lamp had been slowly developing itself in 
the minds of inventors in many parts of 
the world. It remained for an American, 
uniting with extraordinary ingenuity and 
ability a remarkable sagacity and fore- 
sight, to perfect almost at one step the 
incandescent Jamp and the method of its 
commercial use. 

Probably of all uf the great work that he 
has done for the extension of the electrical 
arts, Mr. Edison’s invention of the central 
station is his greatest. Having worked out 
to his satisfaction the method of oper- 
ating these lamps upon parallel circuits, 
and conceived the idea of public supply 
of electric light from a central station, he 
set to work to carry out the details of his 
invention and to put into practical effect 
the new idea. New York city was the 
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chosen field, and in the work leading up 
to the installation of the old central sta- 
tion in Pearl street was developed another 
of the conditions which were shortly to 
become prominent, and a solution for a 
problem which was soon to become one 
of paramount importance and difficulty. 

In planning the circuits for distributing 
electric light and power it became evident 
to Mr. Edison and his associates that the 
copper conductors necessary would be of 
a size such as had certainly never been 
used before for electrical purposes. It 
was practically out of the question to sup- 
port the massive cables on poles overhead 
and, as a detail of the station distribution 
system, it became necessary to devise and 
perfect an underground system of distri- 
bution. The system devised is still in use 
in many important installations and is 
known as the Edison tube. The greatest 
difficulty was met at this time in finding 
proper engines to drive the dynamos, as 
considerations of space. required the ma- 
chinery to be direct-coupled and conse- 
quently that the engines should run at 
high speed. The immediate effect of 
building this station was immensely to 
stimulate the art of engine building and 
to bring out the prototype of a new 
species of engine adopted for high-speed 
running. 

We may then, as it were, look at general 
conditions of the electric art twenty years 
ago. The Edison station had just been 
constructed and was furnishing incan- 
descent light over a considerable area of 
New York city. A large number of arc 


light stations were running in various 


cities of the country, the electric arc hav- 
ing become recognized as the best illumi- 
nant for streets and open spaces. The 
largest machines employed in this vari- 
ety of lighting, however, were capable of 
maintaining only sixteen or eighteen 
lights each. Experiments had been begun 
by Mr. Edison, at Menlo Park, on the elec- 
tric railway, using for the first time cur- 
rent supplied by a dynamo machine. The 
historical labors of Davidson in Scotland, 
of Professor Page and Moses G. Farmer 
in this country had almost been forgotten, 
and the apparatus employed was of the 
crudest type. At the same time other timid 
advances were being made which were 
destined to become the foundations of 
great arts. In the United States the re- 
fining of copper by electrolysis had just 
been begun. In England Dr. William 
Crookes was conducting the magnificent 
series of researches on vacuum tubes 
which was later to lead the way to the dis- 
covery of the X-rays,and in France, Planté 
had just exhibited for the first time the 
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storage battery befor a meeting of the 
Académie Francaise. 

The telephone and the telegraph repre- 
sented the well-founded electrical indus- 
tries. There were in use 180,592 telephones 
in January, 1882, in the United States and 
Canada. While the building of long- 
distance lines had not begun, and tele- 
phones were mostly operated on grounded 
circuits, still the art of telephony had 
reached a point of considerable develop- 
ment and the telephone was already fully 
recognized as an important and valuable 
adjunct of business. The telegraph had 
been very highly perfected. A number of 
cables were eatisfactorily working across 
the Atlantic, and both duplex and quad- 
ruplex telegraphy had been introduced 
with their attendant economies and im- 
provements. It was a period of develop- 
ment, of outgrowth and of brilliant 
achievement such as no other art has ever 
seen. 

Let us now trace the development to its 


present advanced condition and note the 


influence of the various factors which 
worked together to produce the results 
with which we are familiar to-day. 

Early in the next year the firm of 
Siemens Brothers in Germany undertook 
definitely to construct an electric railway 
for actual passenger service at the Giants’ 
Causeway in the north of Ireland. It is 
interesting to note that the equipment of 
this line, which was several miles in 
length, was with the third-rail system of 
conduction. Power was derived from @ 
cascade on the Rush River near-by, and 
from the beginning the enterprise was 8 
commercial as well as an engineering suc- 
cess. In the United States the consolida- 
tion of the antagonistic interests of Field 
and Edison resulted in a vigorous under- 
taking to build electric railways, and at the 
railway exposition held in Chicago in 1883 
an electric locomotive was exhibited. Dur- 
ing the same year Mr. Leo Daft con- 
structed his first electric railway at Mount 
McGregor, near Saratoga Springs. Atten- 
tion of those who were working on the 
frontier of electrical development was di- 
verted by these important achievements to 
the problem of electrical transportation, 
and the year 1884 found this subject rap- 
idly coming to the front as one of im- 
mediate and considerable importance. 
During that year several notable develop- 
ments took place. Among these, and one 
that can not be counted the least 1m- 
portant, was the formation of the Amer- 
ican Institute of Electrical Engineers. 
During the summer there was held at 
Philadelphia, under the auspices of the 
Franklin Institute, an electrical exhibition 
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and in connection with it was held a 
national conference of electricians, au- 
thorized by Act of Congress and attended 
by some of the most eminent living 
scientists. These meetings were the 
birthplace of the Institute. The 
influence which has been exerted 
upon the development of American 
electrical affairs by the work of the In- 
stitute can hardly be exaggerated. At its 
meetings have been announced some of the 
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the open-slot conduit system which con- 
tained all of the features of the railroads 
now in use in New York and Washington. 
Toward the end of the year came the 
most important advance that had been 
made, in the opening of the first overhead 
trolley line in the world at Kansas City, 
Mo. This road was built upon the designs 
of Mr. J. C. Henry. 

By the close of this year interest in the 
electric railway was widespread. Already 
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of electric lighting and one which has 
accomplished untold good for that indus- 
try. It is interesting to note that dur- 
ing the same year the storage battery was 
for the first time installed as an adjunct 
to an electric lighting plant in the sta- 
tion at Philipsburg, Pa. 

Perhaps, however, the most significant 
advance made during the year in the field 
of electric lighting was the formation of 
the Westinghouse Electric and Manufact- 
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THE STATION OF THE MERCHANTS’ ELECTRIC LIGHT AND POWER CoMPANy, Boston, MASS. 


greatest advances of the art of electrical 
engineering, and among its members are 
numbered those who more than any other 
men have contributed to the general prog- 
ress of civilization during the last two 
decades. 

It was during the same year that the 
Siemens Brothers built in Germany an 
electric railway between Berlin and Char- 
lottenburg, which enjoys the distinction 
of being the first line on which horses were 
superseded by the electric motor. Another 
development during the same period, far 
in advance of its time, was the construc- 
tion in Cleveland, Ohio, by Messrs. Bent- 
ley and Knight of an electric railway on 
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companies operating horse-car lines in 
various cities were seriously considering 
the question of electrical equipment and 
a number of tentative experiments were 
being conducted in various parts of the 
country. The electric light was devel- 
oping with great rapidity. A considerable 
number of systems for arc lighting were 
in full commercial use and the incandes- 
cent light was rapidly being extended 
along the lines laid down by the original 
installations of the Edison companies. 

The next year, 1885, witnessed the 
formation of the National Electric Light 
Association, an organization of persons in- 
terested in the commercial development 


uring Company as an outgrowth of the 
United States Electric Light Company. 
With the advent of this concern was in- 
troduced for the first time in America 
alternating current for electric lighting. 
To Mr. William Stanley belongs the credit 
for having designed the first commercial 
system for this purpose, including gen- 
erators and transformers. 

What seemed to be an almost irrepressi- 
ble conflict immediately broke out between 
the advocates of direct and alternating 
current for electric lighting. Out of the 
discussion thus precipitated came many 
good results, not the least of them being 
the general education of the public in re- 


= a = i 


<i << 


a S 


202 


gard to electric light and its applications. 
The year’s advance was further marked 
by the construction in Baltimore of a 
third-rail railway system and by the build- 
ing, in Torontc, Ontario, of a line of elec- 
tric railway employing the underrunning 
trolley. It was during the same year, 
before a meeting of the American Insti- 
tute of Electrical Engineers, that Lieuten- 
ant Frank J. Sprague read his classical 
paper on. the electrical equipment of the 
elevated railroads in New York city. 
The next year, 1886, saw a still further 
development in the direction of com- 
mercializing the electric light. By this 
time are lighting of streets had become 
common and in some respects even 
standardized. It had been found out that 
the older systems employing very large 
current with short arcs were not economi- 
cal in practice, and installations using 
currents of about 6.5 amperes or ten am- 
peres had virtually become standard. The 
telephone was coming further and further 
into touch with the business community 
and the work of putting wires underground 
in great cities was progressing with, how- 
ever, considerable friction between munic- 
ipal authorities and the managements of 
electricity supply companies. The most 
notable “events of the year were the ex- 
periments inaugurated on the lines of the 
elevated railroads in New York by Mr. 
Sprague looking to the future develop- 
ment of an electric traction system for 
that important avenue of communication. 
These experiments foreshadowed much 
that has since been accomplished. Success- 
ful runs were made with trains equipped 
with motors mounted on the trucks on 
one of the divisions of the elevated rail- 
roads but, like other promising and im- 
portant pieces of experimental work done 
during this stage of electrical develop- 
ment, nothing immediate came of it be- 
cause the work was too far in advance of 
the immediate requirements of its time. 
In the next year, however, there was 
completed, in the face of almost insur- 
mountable difficulties, a work of electrical 
engineering which laid the foundation for 
one of the greatest industries that has been 
developed in connection with the electrical 
arts. At Richmond, Va., it was decided 
to construct and equip with electricity a 
street railroad of large size having nearly 
fourteen miles cf track and operating 
fifty cars. The road included grades of 
more than ten per cent, many sharp 
curves, and was altogether about as diffi- 
cult a piece of railway for equipment as 
could be found. Upon the work of con- 


structing these lines and their equipment — 


Mr. Sprague and his associates, both en- 
gineering and financial, entered with the 


ELECTRICAL REVIEW 


enthusiasm born of implicit belief in the 
outcome of their undertaking. In the 
autumn of 1887 the road was completed 
and its trial exhibited that the equip- 
ment, barring those minor details which 


“could be perfected only by experience, 


was an astonishing commercial and en- 
gineering success. The outcome of thi- 
success was one of the most extraordinary 
developments that has marked the in- 
dustrial history of the world. It may 
truthfully be said that in 1887 there was 
only one first-class electric railway in ex- 
istence—the road at Richmond. To-day, 
with only fifteen years of development, 
there are in the United States alone more 
than one thousand electric railway sys- 
tems of all classes and sizes, represent- 
ing a total investment of more than two 
billion dollars, giving employment to sev- 
eral hundred thousand people, and exert- 
ing daily an influence upon social and 
economical conditions as great as that of 
any other single agency at present at 
work. 

It may be well here to turn aside for a 
moment and note the nature of the in- 
fluence that the electric railway has 
exerted both upon society at large and the 
general configuration of the country. Be- 
fore the advent of this satisfactory local 
transportation agency there was a 
noticeable tendency for cities to crowd to- 


gether, a tendency toward condensation. 


Against this was arrayed every considera- 
tion of public health and personal con- 
venience. In the larger cities slum dis- 
tricts grew up in the neighborhood of 
manufacturing and other works employ- 
ing large numbers of people and, per- 
force, the distance between a man’s place 
of work and place of residence could not 
be large. He must either walk to his work 
or travel in the slow and unsatisfactory 
horse car. 

The coming of the trolley released at 
once the centrifugal tendency of city popu- 
lations and began to accomplish the dis- 
tribution of people, away from the crowded 
districts in which they were herded close to 
their work into the more healthful and 
generally better surroundings of the sub- 
urbs and the country. It has been 
recognized from the time the electric light 
was introduced that as an agent for the 
prevention of crime, illumination was 
working wonders; to quote an eminent 
authority on such matters, “one arc light 
was quite as good as two policemen.” But 


the moral effect of the trolley road was 
even greater than that of the are light. 
By permitting population to disperse, by 
allowing famihes to grow up in more 
sanitary and reasonable conditions than 
had formerly surrounded them, an im- 
mense work for the general social better- 
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ment was accomplished in a most un- 
looked for and efficient way. 

Beyond this, certain other singular re- 
sults flowed out of the general extension 
of street-railway systems. Cities began to 
grow, not only as they had grown in the 
past by the influx of population, but by a 
material expansion of their limits into 
and inclusive of the surrounding country. 
Brooklyn, through the agency of the trol- 
ley, grew from a small town to a city of 
over a million inhabitants. Chicago 
reached’ out from its crowded situation 
on the shore of the Lake and the banks of 
the Chicago River to take in an enormous 
area of tributary suburbs, and in the Mid- 
dle West especially, as perhaps less notice- 
ably in New England, suburbs reached 
out from towns until they met and 
formed continuous inhabitated areas 
through which the connecting link of the 
trolley road ran, thus forming the basis 
of a new network of transportation sys- 
tems destined soon to become a formidable 
rival of the existing steam railroads in 
transporting passengers. 

Coming back now to the orderly progress 
of events, we find the year 1888 to be 
marked by two events of considerable sig- 
nificance. One of these was the opera- 
tion, on the Ninth avenue elevated rail- 
road in New York, of an electric locomo- 
tive, designed by Mr. Leo Daft, and ex- 
hibiting tor the first time in the annals 
of railroading power suthcient to propel a 
heavily loaded train of six cars at speeds 
in excees of torty miles an hour. ‘The 
other event of the year was the announce- 
ment, before a meeting of the American 
Institute of Electrical Engineers, of the 
invention by Mr. Nikola Tesla of motors 
which could be operated by systems of 


alternating currents working together to 


constitute what is named to-day the poly- 
phase system. | 

The condition of electrical engineering 
at this time was such that this epoch- 
marking innovation was immediately un- 
derstood and its immense significance was 
grasped. The problem of power trans- 
mission had begun to interest electricians 
everywhere. It was evident that there 
might be, in the outgrowth of electric 
motor devices, some method of transmit- 
ting power to considerable distances with- 
out wasteful loss, and that such a method 
developed would have a very vital indus- 
trial influence. Indeed, engineers 
waited for some time for such a system. 
While the direct-current central stations, 
operating motors upon the same mains 
from which their lamps were burned, had 
shown an example of what was possible 
in electrical transmission, and while a few 
factories had been equipped with electric 
motors and circuits to replace shafting 
and belts, still no method was ae 
which would permit the transmission 0 
considerable powers to long distances. 
This was supplied by the new designs, 
and the next year, 1889, discovered a 
commission of engineers studying the ae 
ditions surrounding the development . 
power at Niagara Falls with a view a 
its ultimate Pa E ae an 
other adjacent towns and cries. 

The a year also witnessed the be- 
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ginning of a series of industrial combina- 
tions destined to lay the foundation for 
powerful corporations which would subse- 
quently nandle the bulk of the electrical 
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business of the country. In that year the 
Thomson-Houston Company took over the 
Brush Electric Light Company and thus 

n a series of consolidations -which 
eventuated finally in the formation of the 
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General Electric Company, the most 
werful manufacturing corporation in 


the field of the electric arts. 
The years 1889 and 1890 were marked 
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seriously to transmit power commercially 
by electricity to long distances. In this 
year a company in California undertook, 
by means of direct-current working up to 
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VIEWS IN THE FIRST CENTRAL STATION—THE EDISON PEARL STREET STATION IN NEW YORK CITY. 
Reproduced from the Scientific American for August 26, 1882, by courtesy of Messrs. Munn & Co., New York. 


by a tremendous development of the elec- 
tric railway and by the continued growth 
of electric lighting systems. There was 
no spectacular advance in either of these 


years, and not until 1891 was it attempted 


at 
Pa AT 


pressures in the neighborhood of 10,000 
volts, to transmit power for some distance 
into San Francisco, but the project failed 
through lack of proper financial support. 
The next year the long-distance transmis- 
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sion at Pomona, Cal., was inaugurated, 
this being the first industrial use of poly- 
phase currents for power transmision 
work. In the same year the General Elec- 
tric Company was formed, and, in another 
branch, the first steps of a movement des- 
tined to become important were made. 
This latter was the organization of tele 
phone companies independent of the par- 
ent Bell telephone corporation and its 
licensees. In this year the enclosed arc 
lamp was invented, the greatest improve- 
ment in are lighting that has been made 
since the original clutch lamps were pro- 
duced. 

The year, 1893, of the World’s Fair 
at Chicago was one of much electrical 
progress. The fact of the exposition 
itself was sutlicient to draw forth all the 
efforts of manufacturers of electrical ap- 
paratus, and at the exposition many ex- 
traordinary novelties were shown. The 
development of the electric railroad was 
admirably illustrated by an elevated rail- 
way, electrically operated, which encircled 
the grounds of the exposition, while ap- 
paratus of a magnitude hitherto un- 
thought of was exhibited. The same year 
witnessed the expiration of the funda- 
mental patent issued to Professor A. G. 
Bell for the electric telephone, and in this 
way opened the industry of telephone 
manufacture to outside makers not con- 
nected with the important corporation 
which had by that time grown up for the 
exploitation of the telephone. An event 
of further significance was the closing 
of contracts for the electrical equipment 
of the Niagara Falls power plant, then 
much the largest generating station that 
had ever been designed, the contract in- 
cluding dynamos of a size such as had 
never been conceived before and a trans- 
icission of a large total horse-power to 
Buffalo, twenty-seven miles distant. 

Mcdern electrical engineering may be 
said to date from the Chicago exposition 
and from the inception of the plans for 
the Niagara Falls plant. Since that date 
progress has been steady and certain, but 
the spectacular achievements made in the 
ten preceding years have not been equaled 
by any direct invention made since then. 
The electric railway had been completely 
developed, the telephone had been ex- 
tended so that long-distance lines were in 
operation between Boston and Chicago, 
and electric lighting, both arc and incan- 
descent, had reached a point of high per- 
fection and was very generally introduced 
throughout the country. Electrical en- 
gineering had entered upon a period of 
general and steady advance, and the elec- 
trical industries began by this time to 
take their place alongside of other and 
older manufacturing interests as an im- 
portant part of the stable and settled in- 
dustrial equipment of the country. 

In 1894 an exhibition of vacuum tube 
lighting was given by Mr. D. Macfarlan 
Moore before the American Institute of 
Electrical Engineers. The next year saw 
two interesting departures in electric trac- 
tion. At Washington an extensive sys- 
tem of open-slot conduit electric railway 
was installed with remarkable success, and 
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the long tunnel constructed by the Balti- 
more & Ohio Railroad Company under the 
city of Baltimore was equipped with elec- 
tric locomotives, each weighing ninety- 
six tons and capable of hauling a heavy 
freight train with ite engine through the 
tunnel at high speed. It was in this year 
that the announcement, at first regarded 
with no little incredulity, came from 
Germany that Dr. Roentgen had discov- 
ered a mysterious radiation capable of 
penetrating the human body and many 
other substances. It was little thought 
then that within five years this discovery 
would result in appliances of the utmost 
value in surgery, and would find use not 
only in sick rooms and hospitals, but on 
battle-fields scattered over half the world. 

In this year, 1895, the Niagara Falls 
power plant was first set to work, and as 
an immediate consequence a number of 
industries using electric power, either di- 
rectly for the production of mechanical 
power or as an assistant in various chemical 
industries, were started near-by. Among 
them were two exceedingly interesting ap- 
plications of the electric furnace. Two 
vears before M. Henri Moissan, in Paris, 
had done some remarkable work with the 
electric furnace and had succeeded in pro- 
ducing enormous temperatures and 
through their action had made for the 
first time a number of novel substances. 
An accidental discovery led to the founda- 
tion of a large industry for the manu- 
facture of one of these products—calcium 
carbide. Great works were established at 
Niagara Falls for the manufacture of this 
substance, of which large quantities are 
used for the production of acetylene gas 
and the enrichment of ordinary illumi- 
nating gas. It was also discovered that in 
the fervent heat of the electric furnace 
sand and coke could be melted together to 
form a jewel-like substance only a little 
less hard than the diamond and of 
great value in the arts. To Niagara also 
came industries of chemical manufacture, 
the production of bleaching powder and 
caustic alkali and, perhaps of greatest in- 
terest to electricians, the manufacture of 
aluminum. 

The power of the cataract was trans- 
mitted successfully to Buffalo and there 
put to work both for lighting the city and 
for running its street cars, as well as for a 
variety of other uses. Boats laden with 
grain and coal from the upper lakes were 
discharged of their cargoes by the force 
of the falling waters of Niagara, thirty 
miles away. The extraordinary success of 
this power-transmission system was an in- 
centive for the establishment of others in 
various parts of the country, and almost 
immediately after the commercial feasi- 
bility of the method had been demon- 
strated and practised plants for power 
transmission were installed in all direc- 
tions. The western states, with their high 
mountain ranges and numerous cataracts, 
were stocked with minerals and other raw 
materials of manufacture, but not being 
provided with coal were in a difficult posi- 
tion for the establishment of manufactur- 
ing industries. Electrical transmission 
solved the difficulty and gave them abun- 
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dant power at low cost. Further than this, 
the same work necessary for the control 
of the waters of mountain streams for use 
in developing power were also largely use- 
ful in distributing the water, after it had 
done its work in turning the wheels of the 
power stations, to irrigating ditches, thus 
causing desert regions to become produc- 
tive and enabled to sustain the increasing 
population called in by the new industries 
growing up around the power plants. 

By the summer of 1896 the independent 
telephone movement, which had begun at 
the time of the expiration of the Bell tele- 
phone patents, had assumed considerable 
proportions and a society known as the 
Independent Telephone Association of-the 
United States was formed to foster the 
work of this class of telephone exchanges. 
About the same time the announcement 
came from across the water that Mr. G. 
Marconi had succeeded in telegraphing 
short distances without wires, making use 
of the familiar results of Hertz’s experi- 
ments. 

From this time up to the present it ia 
hardly necessary to recount the history 
of electrical development with which all 
who read this are probably familiar. In 
1897 considerable installations for elec- 
tric traction on a large scale were laid 
down by the New York, New Haven & 
Hartford Railroad and electric cabs came 
to be a familiar feature of our city streets. 
The next year the cable service of the 
Brooklyn Bridge was replaced by an elec- 
tric service, and in Europe important 
plants utilizing polyphase current for di- 
rect railway traction were established. 
Since that time development has been 
most extensive, but doubtless much that 
has been done still suffers from the im- 
possibility of justly understanding the 
effect and bearing of contemporary per- 
formance. In the summer of 1900 Dr. 
Pupin laid before the American Inatitute 
of Electrical Engineers the results of his 
analytical labors concerning the better- 
ment of telephone circuits. The follow- 
ing spring, before the same body, Mr. Edi- 
son announced his new type of storage 
battery. Last summer a power trans 
mission in California, working at 60,000 
volts, succeeded in the commercial trans- 
mission of power 225 miles across the 
state. In December, just past, Mr. Mar- 
coni successfully signaled across the 
Atlantic Ocean by means of his wireless 
telegraphy system. During the summer, 
at the Pan-American Exposition in But- 
falo, the most beautiful and extensive 
illumination by incandescent lamps ever 
undertaken was operated by power from 
Niagara, twenty-five miles distant. t 

As we look back at the development 0 
electrical engineering and_ the applica- 
tion of electricity to the affairs of ah 
day life, we are struck, perhaps, mos 4 
the enormous extent to which these app. 
cations enter our daily affairs. pee 
years ago the telephone was atill Dea 
a curiosity, the electric light had only ae 
seen by a small proportion of the we nl 
tion, and the electric railway exis is, 
in the minds of a number of advan 


thinkers. 
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The Operating Room of the Postal 
Telegraph Company in 
New York City. 

When, twenty years ago, the ELECTRICAL 
Review was founded, the telegraph was 
the only fully established electrical in- 
dustry. Electric lighting had just begun, 
and the telephone was in the inchoate stage 
preceding its fuller commercial develop- 
ment. The telegraph office of that day, 
though, was a thing of main-line and local 
batteries—a vast congregation of glass jars 
and bluestone. How different it is to-day 
may be judged from the illustration here 
shown of the main operating ‘room of 
the Postal Telegraph Company in New 
York city. 

This operating room occupies a floor 
of the fine office building bearing the 
company’s name. A working force, di- 
vided into three shifts for night and 
day service, aggregates some four hundred 
and fifty men and women, three hundred 
and fifty of whom are regular operators, 
the balance being made up of clerks, 
chief operators and special workers. ; 

An average total of fifty thousand me- 
sages per day is handled on the two hun- 
dred and twenty-five instruments. Of 
this number, forty are on duplex cir- 
cuits and fifty on quadruplex circuite, the 
rest being simple single Morse circuits. 
At some periods all of these instrumente 

are working simultancously, and in addi- 
tion to this about one hundred independ- 
ent circuits from the Stock Exchange and 
brokers’ offices in different parta of the 
city pass through this office. 

An elaborate system of checking and 
filing is carried out in the large gallery, 
situated in the centre of the main floor. 
As the messages are transmitted, the 
blanks are pigeon-holed in alphabetical 
order, and should any question arise 
necessitating research this is accomplished 
with a minimum loss of time. 

Current is supplied by meens of twenty- 
three Crocker - Wheeler motor-dynamos 
with a total output on the secondary side 
of about one hundred amperes at forty 
volte, seventy-five per cent of which is 
used for the local circuits. These ma- 
chines are handled as units of battery 
were formerly handled, plugged into series 
for long lines, etc. 

The policy of the company, as repre- 
sented in the management of the operat- 
ing department by its manager, Mr. 
Charles Shirley, is one of great liberality, 
and many improvements, both in service 
and in operating conditions, are due to 
long investigation from practical view- 
points. | 

The fastest circuits are operated on a 
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piece system, notably the through lines 
between Boston, Philadelphia, Buffalo, 
Chicago, St. Louis, Pittsburgh and San 
Francisco. The operators on these cir- 
cuits are expected to send a minimum of 
two hundred and eighty messages per day, 
for which they receive a stated salary. 
For each message in excess of two hundred 
and eighty a bonus of one cent is awarded, 
which brings the daily compensation of 
these operators considerably above that of 
the average artisan. : 
Another important innovation is the 
“Morsegraph,” the creation of Mr. J. F. 
Skirrows, assistant manager of the oper- 
ating department, and Mr. Shirley. As 
its name signifies, this instrument “writes 
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Morse.” A series of circuits is connected 
with a printing apparatus, and upon an 
endless tape a faithful record in dots and 
dashes is kept, in parallel lines, on both 
sides of the paper, the whole series up to 
as many as twenty-four circuits, printing 
at one time, each synchronously with ite 
appropriate sender, no matter where the 
latter may be situated. In case of errors 
being discovered, this record may be im- 
mediately consulted, correction made and 
identification secured. 

A careful research as to the causes and 
probable remedy for “operators’ paraly- 


sis,” by Mr. Shirley, has led to the in- 


vention and introduction of a new form 
of sending apparatus. This provides a 
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leverage medium of contact and is 
mounted upon a metal base so that it may 
be operated in any position. The lever is 
capable of indefinite adjustment and the 
concentration and rigid movements of the 
old key entirely obviated. This has not 
only been a success from a material atand- 
point, as on long lines the more regular 
and cleaner work of this instrument has 
been made manifest, but has achieved re- 
markable results in a most desirable di- 
rection. By bringing a new and vigorous 
set of muscles into use, otherwise capable 
men, who, under ordinary conditions 
would have to be discarded because of 
breaking down, have been practically re- 
deemed and are now operating on some 
of the fastest circuits. 


The Largest Double-Current Machine. 


The Great Direct and Alternating-Current Generator in the Chicago Edison Company’s Station. 


HEN electric lighting from central 
stations was first practised only 
direct current was distributed, 

but it was not long before the alternating 
current was introduced in this country and 
plants of considerable magnitude were 
established to distribute it for general 
purposes of illumination. At Chicago, a 
city whose territorial area is very great, 
there were originally established a con- 
siderable number of independent lighting 
corporations, each operating within its 
own territory, some of them being direct- 
current systems, while some found alter- 
nating current more advantageous. 

When the Chicago Edison Company 
removed its main station from the build- 
ing formerly occupied, in Adams street, 
to the fine new station on the banks of 
the Chicago River at the crossing of Har- 
rison street, it was decided to adopt, at 
least in part, a- system of current genera- 
tion which would permit the feeding of 
the widely scattered areas and districts 
embraced in the enormous extent of the 
company’s operations. For this purpose it 
was evidently necessary to have recourse 
to some form of high-tension distributing 
system which would permit the installa- 
tion of substations at various points, and 
from them the feeding of adjacent areas. 
In order best to accomplish this purpose 
it was decided to lay down a network of 
high-tension feeders and employ three- 
phase current at high pressures. In con- 
sidering the question of generating di- 
rectly this current for distribution it was 
found that on account of the distribution 
of lighting and of motor loads in Chicago 
—the business section of that city has 


probably the most extensive motor service 
anywhere to be found — considerable 
betterment of the general output condi- 
tions could be had by the use of double- 
current machines. 

A double-current machine is precisely 
similar to a rotary converter and consists 
of a dynamo, gencrating direct current 
at any desired voltage, and having its 
armature windings tapped at convenient 
points and connected with collector rings 
so that polyphase current may also be 
taken off. A number of these machines 
were included in the original equipment 
of the Harrison street station, and it was 
recently decided to instal] a double-current 
machine of gigantic dimensions which 
might largely take the evening load of the 
business district as well as supply current 
to outlying suburbs such as Hyde Park, 
North Chicago and the West Madison 
street substation. 

On the opposite page is an illustration 
of the machine that was installed to meet 
this demand. It is very much the largest 
double-current machine ever built, and 
consists of a Genera] Electric Company’s 
generator mounted on the middle shaft of 
a vertical cross-compound Allis engine. 
The engine is rated for a maximum output 
of 5,000 horse-power, while the dynamo is 
rated for a three-hour maximum output 
of 3,200 kilowatts. The machine is wound 
to give 300 volts on the direct-current 
side, this feeding directly into the outside 
of the general three-wire distribution sys- 
tem employed in the business district of 
the-city south of the main branch of the 
Chicago River. On the alternating-cur- 
rent side, six-phase alternating current at 


twenty-five cycles per second is taken off 
and properly transformed in voltage by a 
battery of stationary transformers in the 
station. i i = 

The armature of this immense machine 
is twenty-one feet eight inches in diam- 
eter, and, necessarily from the design of 
this type of machine, rotates. -The eommu- 
tator is no less than fifteen feet in diam- 
eter and is composed of 960 hard-drawn 
copper bars. Upon this immense com- 
mutator rests 560 brushes, arranged in 
forty sets to correspond with the forty 
poles of the machine. The flywheel, thirty 
feet. in diameter and weighing 150,000 
pounds, is mounted on the armature shaft, 
as shown in the illustration. 

On the alternating-current side of the 
machine the collector rings are ninety 
inches in diameter, forty-eight carbon 
brushes resting upon each. When the full 
load of the machine is taken from the 
alternating side, the current volume 16 
naturally enormous on account of the low 
voltage employed. The machine operates 
with great smoothness and regulates close- 
ly on both alternating and diret-current 
sides between wide variations of load. It 
is, of course, self-exciting. 

The engine is of the two-cylinder, cross- 
compound, vertical type, the high-pressure 
cylinder being thirty-eight and the low- 
pressure cylinder thirty-four inches 1m 
diameter, and the common stroke of the 
two sixty inches. It operates normally at 
a speed of seventy-five revolutions per 
minute and is arranged to work either 
condensing or non-condensing, a8 may be 
required. 

A very complete description of the en- 
tire plant and systems of the Chicago Edi- 
son Company was published in the ELEc- 
TRICAL Review of January 11, 1902: 
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THE 2,500-Kinowarr DOUBLE-CURRENT UNIT OF THE Catcaco EDISON COMPANY. 
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The Largest Generating Units in the 


World. 


A Description of the Steam-Driven Alternators of the Manhattan Elevated Railway in New York City. 


ORE THAN thirty years ago the 
problem of transportation in the 
narrow and confined districts of 

New York city began to present features 
that could not be solved with the ordinary 
means at hand. The solution that was 
adopted was one that is peculiarly illus- 
trative of the mechanical and engineering 
genius of the country—an adaptation in 
the boldest, and perhaps the crudest, man- 
ner of existing appliances to do the work. 
The only methodsof surface traction known 
were the horse car and the steam, locomotive. 
Obviously it was impossible to operate the 
latter in the crowded streets of a city, 
while the former was totally inadequate 
to meet the necessities of the case. Steam 
locomotives and the speeds of steam trains 
were evidently necessary ; so a steam rail- 
way was built in the air, so to speak, ele- 
vated upon a continuous bridge many 
miles in length, accessible only by stations 
which were placed at intervals along the 
line. l 
The elevated railroads achieved an im- 
mediate and remarkable success. Probably 
no other method of transit has ever so 
enormously facilitated the growth of a 
city. Certainly no other city has ever 
grown as did New York, its multitudinous 
population swarming to the northward as 
the capacity of this overhead railroad was 
increased and bettered. But after years 
of operation, when the number of lines 
paralleling one another had grown to in- 
clude practically all of the streets that 
were open to them, it was found that 
travel upon them had become so great that 
the movement of people into and out of 
the downtown business section of the city 
had reached a pointof such unforeseen mag- 
nitude that something better must be pro- 
vided. Naturally the solution was in the 
electrification of the elevated railways and 
the adoption of electricity as the motive 
power in place of the steam locomotives 
hitherto used. 

Of all the cities using elevated railways, 
New York is the last to adopt modern 
methods of traction upon them. Liver- 
pool, Chicago, Boston and other places 
had already demonstrated the value and 
the entire feasibility of electrical operation 
for systems of this kind. It was decided 
to build in New York an electric railway 


plant of the most advanced character and, 
certainly in its magnitude, surpassing any- 


thing that had hitherto been attempted. . 
In the great generating station built on- 


the East River at the foot of Seventy- 


fifth street are now installed the largest 
pieces of electrical apparatus ever con- 


structed for any purpose. The -method 
of operating the elevated railroads by elec- 
tricity is similar to that employed with 
great success for numerous trolley ‘lines 


of considerable length throughout the’ 


country. Electrical energy is generated 
as high-tension polyphase current and dis- 
tributed through underground feeders to 
substations situated at convenient points 
with reference to the elevated lines. In 
these stations the current is transformed 
in voltage and converted to direct current 
for feeding the third-rail conductors -used 
for operating the trains. The power-house 


is in many respects a model of its kind. 
each phase. The revolving parts of the 


In it are assembled eight units similar 
to that. illustrated on the opposite page. 
Each of these machines is rated at a max- 
imum capacity of 12,500 horse-power, 
and each in itself presents a problem in 
electrical engineering of no small magni- 
tude. | | 


The machines are composed of combi- 


nation vertical and horizontal Allis- 
Corliss engines and -Westinghouse gen- 
erators. The engines virtually consist of 
a pair of compound engines working 
together on the same shaft, each engine 
having its high-pressure cylinder mounted 
vertically and its low-pressure cylinder 
horizontally. Each of the two high-press- 
ure cylinders is forty-four inches in 
diameter, and each of the horizontal low- 
pressure cylinders is eighty-eight inches 
in diameter,.the stroke common to the 
two being sixty inches. - The speed of oper- 


ation of these machines is seventy-five - 


revolutions per minute. The various 
cranks are set so that the shaft. receives 
eight impulses per revolution, making the 
turning effort so uniform that no flywheel 
save the enormous rotating field of the 


electrical generator is necessary. ‘Another 


interesting and. valuable advantage of this 
type of construction is that the engines 
have no dead. centre and may be started 
from any position in which they happen 
to stop without. difficulty. In the con- 


struction of the engines, which were de- 
signed by Mr. Edwin Reynolds, there was 
no attempt made to jacket the cylinders, 
but the admission valves of the high- 
pressure cylinders were made integral 
‘with the cylinder heads, thereby securing 
practically the same advantage. Through- 
out the engines the valve gear is of the 


“ Reynolds-Corliss type, the exhaust and 


admission valves being operated by sep- 
arate eccentrics. The engines are so built 
that the two halves can be operated sep- 
aratecly, if this should prove to be desirable. 

The dynamos attached to these gigantic 
engines are not of an unusual type, but 


` resemble in many respects smaller ma- 
chines. They are of the pattern known as 


revolving field alternators, and are built 
to deliver three-phase current at 11,000 
volts pressure under ordinary circum- 
stances. Should it be desirable this press- 
ure may be increased to 12,000 volte in 


machine are made of great strength and 
are designed to resist the stresses due to 
abnormal speeds -or accident.. The hub 
of the revolving part is built of cast steel 
and the rim is carried by a structure of 
steel plates instead of by the ordinary 
spokes. The revolving field is no less than 
thirty-two feet in diameter, and at its 
ordinary speed of rotation of seventy-five 
revolutions per minute its rim runs at the 
rate of nearly a mile and a half per 
minute. The weight of the revolving ele- 
ment of each dynamo is 370,000 pounds. 

The field poles of these machines are 
forty in number and are wound with cop- 
per strap, wound edgewise. The windings 
are held upon the poles by copper wedges 


driven between the pole-tips and are cal- 


culated to withstand practically any possi- 
ble speed of rotation. The exciting cur- 
rent is normally 225 amperes at 200 volte, 
though this may be increased eome fifty 
per cent in case of necessity. _ 

The armatures of these machines are 
stationary. Each consists of six heavy 
steel castings to which the laminated 
plates are attached. The wave-form of 
the machines is reasonably smooth and 
closely approximates a sine curve. 

One of these immense generators has 
been running for some time, operating 
electric trains on the Second avenue divi- 
sion of the elevated railroad and has given 
entirely satisfactory results. 
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The Gigantic Generating Units of the 
= New York Edison Company. 


N the new station of the New York 
l - Edison Company, situated at the foot 
of Thirty-ninth street on the East 
River, in the borough of Manhattan, New 
York city, are now being installed eight 
steam-driven generating units which are 
among the largest that have yet been con- 
structed. In all there will be finally six- 
teen of these massive units, each of which 
is rated at 5,500 horse-power at most 
economical cutoff. 
On the opposite page is shown an ex- 
cellent illustration of one of these enor- 
mous machines. The engines are of the in- 
verted three-cylinder cross-compound type 
and the generators are of the revolving- 
field three-phase variety. The engines 
were built by the Westinghouse Machine 
Company. Although having three cylin- 
ders, they are of the compound type, the 
low-pressure cylinder being divided.. The 
high-pressure cylinder is forty-three and 
one-half inches in diameter and each 
of the low-pressure cylinders is seventy- 
five and one-half inches in diameter, the 
stroke common to all being sixty inches. 
The cranks are set at 126, 133 and 101 
degrees.on the nickel-steel shaft, which is 
twenty-six inches in diameter in the bear- 
ings. The flywheel is comparatively 
small by virtue of the peculiar setting 
of the cranks, and gives very uniform 
rotation. This flywheel is of 90,000 pounds 
weight and is twenty-three feet in di- 
ameter by sixteen and one-half inches 
face. 
Only the low-pressure cylinders are 
jacketed, as superheated steam of 175 


pounds pressure at the engine will- 


probably be used. At this pressure, 
with twenty-seven inches of vacuum, 
the engine, at its normal speed of 
seventy-five revolutions per minute, will 
indicate about 5,500 horse-power as the 
most economical load. On demand, how- 
ever, it has an ability to develop up to 
about 8,500 horse-power, thus showing 
the economical capacity of the station to 
be between 75,000 and 85,000 horse-power 
and its maximum output capacity about 
135,000 horse-power. The guarantees on 
these engines contemplate a development 
of an indicated horse-power-hour with 
twelve and a half pounds of saturated 
steam at the economical load, and with 
superheated steam considerably less. 
The shaft rests on four bearings, three 
of these being sixty inches long, while the 


outboard bearing is forty-eight inches 


long. The shaft is of fluid-compressed 


nickel-steel, forged hollow, ten inches in- 
ternal diameter at wheel pit and nine 
inches at the bearings, and is twenty-nine 
and one-half inches external diameter, and 
weighs sixty-eight tons. 

The valve gear is of the poppet type on 
the high-pressure cylinders and of the 
double-ported Corliss type on the low- 
pressure cylinders. All of the valve gear- 
ing is driven from an auxiliary shaft 
which receives its motion from the main 
shaft through a helical gear. The gover- 
nor is provided. with an arrangement 
whereby the adjustment of ite weight may 
be manipulated from the switchboard to 
bring the engine accurately to speed for 
synchronism. a 


The generator was constructed by the. 


General Electric Company and is rated 
at 3,500 kilowatts, although it can safely 
carry a load of 4,500 kilowatts for three 
hours without undue heating. | 
The machines are of the three-phase 
twenty-five-cycle type, generating directly 
at 6,600 volts. The machines have forty 
poles, the revolving field being keyed to 
the shaft and also bolted to the hub of 
the flywheel. Exciting current is fur- 
nished at 220 volts, the field winding con- 
sisting of copper strip wound on edge. 
By adopting ‘this exciting voltage it is 
possible to take the field current either 
from exciters or from the main switch- 
board of the direet-current supply or 
from the storage battery situated in the 
station. The collector rings are made of 
cast iron and each carries four carbon 
brushes. Toa pri 

The stationary. armature is of the deep- 


‘slotted type, the winding slots being four 


and one-eighth inches deep by one and one- 
half inches wide. In all the armature has 
240 elota, giving two slots per phase per 
pole. The frame of the machine carries 
iron extensions which protect the ends of 
the coils from accidental injury. 

A breakdown test of 15,000 volte alter- 
nating for half an hour and a puncture 
test of 25,000 volts alternating for one 


-minute was specified for the armature 


to assure satisfactory insulation. The effi- 
ciency of the machine at one-quarter load 
is ninety-one per cent; at one-half load, 
ninety-five per cent; at three-quarters 
load, ninety-six per cent; and at full load 
and up-to an overload of twenty-five per 


cent, the efficiency is ninety-seven per 
cent. The regulation is constant within 
eight per cent without change of ex- 
citation between the limits of full load 
and no load—non-inductive. 

The total weight of the generator is 
275,000 pounds, of which the revolving 
field weighs 130,000 pounds. 

As a notable example of the excellent 
workmanship of both parts of these units 


may be mentioned the fact that during 


the emergency season of the last Christmas 
week, 5,200 kilowatts was carried on one 
of these units with complete success. 

The new Water-side station of the New 
York Edison Company, in which these 
units are installed, is in many respects one 
of the most notable as well as one of the 
largest central stations in the world. Just 
twenty years ago the same company built 
and put in operation the first central 
station in New York, distributing current 
for incandescent lighting and power. 
The contrast between the old Pearl street 
station and the new plant, containing the 
magnificent machines described above, is 
an apt illustration of the progress of the 
art during the last two decades. In the 
Duane street station, built one decade ago, 
there was introduced for the first time the 
direct-coupled type of generating unit. 
These generators were of the then enor- 
mous size of 200 kilowatts each. — 


THE EDISON PLANT OF TWENTY YEARS AGO. 
[From the issue of this journal dated September 16, 1889.) 

The Edison Electric Light Company, which 
for the last year and a half has been pre- 
paring to light up its first district, bounded 
by Spruce and Wall streets, Nassau street 
and the East River, turned the current into 
Drexel & Morgan’s offices at Wall and Broad 
streets yesterday, and the light may now be 
seen there. In summer the advantages of 
a light which does away with heat and gas 
odors, and does not vitiate the air as gas 
does, are not so easily realized as when more 
light is needed, and the doors and windows 
are carefully shut. The Nght, as seen in 
half a dozen lamps in Drexel & Morgan’s 
office this morning, was perfectly pure, pleas- 
ant to the eye, and so much like gas in color 
that when covered by a ground-glass globe 
no one can tell whether it is gas or elec- 
tricity. It is perfectly steady, and has none 
of the flickering sometimes due in incan- 
descent lamps to the weakness of the engine 
which drives the dynamo. The powerful en- 
gines at the Edison station in Pearl street 
run without the slightest jar, for the engine 
shaft is connected directly with the dynamo, 
thus doing away with the belt to which in 
former experiments could be traced most of 
the unsteadiness in the light. Whenever the 
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ends of the belt in an ordinary engine pass 
over the flywheel the effec. can be seen in 
any lights supplied from dynamos connected 
with that engine. That is one reason why 
the six enormous dynamos for 1,250 lights 
apiece have each an engine as part of the 
dynamo. There is now running in the Pearl 
street station one dynamo the current from 
which is sent to wherever the men are at 
work joining the street mains to the house 
mains, so that the lights can be tested as the 
work goes on. At any time after this week 
the houses having their lamps and meters 
in can use the light. Mr. Edison is at the 
station every day, highly delighted with the 
results of his two years’ work, and studying 
out any obstacles which may present them- 
selves. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LVI. 


BY W. ELWELL GOLDSBOROUGH. 


Example 24. 

Given: An 80-kilowatt alternator, de- 
veloping a no load voltage of 1,000 volts 
at 60 cycles, and having a maximum out- 
put of 125 amperes. The resistance of 
the armature of this machine is 1 ohm; 
the inductance of its armature is 0.01062 
henry, which, at 60 cycles, gives a re- 
actance of 4 ohms. 

Determine the characteristics of the 
machine at full load and for overloads, 
when working on a non-inductive circuit. 

To determine the characteristics of this 
machine, we must first construct its 
vector diagram. Accordingly, in Fig.134, 
we will lay off the vector OA, = 1,000 
volts. On this vector as a base line, we 
lay off the vector diagram representing 
the relative values of the other forces 
involved by assuming different line and 
receiver resistances. To aid us in accom- 
plishing the desired results, we can tab- 
ulate our data, and thereby work to better 
Accordingly, we will refer to 
Table 18, and there record the calculated 
data, including the assumed values of the 
external line and receiver resistance. 
Taking the first resistance value, r = 
38.8 ohms, and substituting it in equa- 
tions (54) and (55), together with the 
constant values of E, = 1,000 volts, and 
tq = 4 ohms, we get I? = 25 amperes. 
Accordingly, then, the resistance drop in 
the armature equals I’ra = 25 volts, the 
armature reactance electro-motive force 
equals 1°zq = 100 volts, and the armature 
impedance electro-motive force equals 


Ea = 4/ (25)? + (100)? = 103 volts. 
The total electro-motive force in phase 
with the current equals i 

T? (ra + r,’) = 995 volts. 
The collector electro-motive force appar- 


ent at the brushes equals 
I? r? = 970 volts. 


ELECTRICAL 


The angle of lag of the current in the 
armature behind the total internal electro- 
motive force equals 


4 
o = tan 1+ 38.8 =) 45. 


The total output of the alternator equals 
(1°)? (ra + 71°) = 24.86 kilowatts. 


The net useful output of the generator 
equals 
(1°)? r? = 24.24 kilowatts, 
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The lag of the current behind the total 
internal electro-motive force OA, equals 
the angle BOA, = 23° 35'. The total 
power developed in the armature is equal 
to OP,” = 91.65 kilowatts. The effective 
output of the generator is equal to OP* = 
51.65 kilowatts, and, therefore, the elec- 
trical efficiency equals 89 per cent. 

The regulation of an alternator is ex- 
pressed as the per cent which the drop in 
electro-motive force at the collector rings 
at full load is of the electro-motive force 


Fig. 184.—ALTERNATING MECHANISMS. 


und, finally, the electrical efficiency of the 
generator 1s 


24.24 
100 34.86 = 97.4 per cent. 


In Fig. 134, these values are shown in 
their relative phase positions by the dotted 
vectors indicated by (b). 

When the alternator is working under 
full load, the external line and receiver 
resistance will have a value equal to 8.2 
ohms. In this event, substitution in 
equations (54) and (55) give us the values 
tabulated as the (e) series of Table 18. 
Accordingly, we find that, in Fig. 134, 
the vector OBf = 400 amperes; the im- 
pedance drop in the armature equals 
OA, = 412 volts; the collector electro- 
motive force equals Ag Ay = 816.5 volts. 


measured at the collector rings at no load. 
In the case of the machine at present 
under discussion, we accordingly find the 
regulation to be 
` 100 [(1,000—816) + 1,000] = 18.4 
per cent. 

If we neglect the ohmic resistance of 
the armature, we find that the regulation, 
based on the total electro-motive force 1n 
phase with the current, is somewhat 
higher and equal to 

100 [(1,000—916) + 1,000] = 8.4 
per cent. 

We see, then, that the ohmic resistance 
of the armature of an alternator has an 


important bearing upon the regulation of 
the machine, just as in the case of direct- 
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current machinery, and that, proportion- 
ally, the ohmic resistance has a greater 
effect than has the inductive resistance. 
In the present instance, the inductive 
resistance alone causes a drop of 8.4 per 
cent, while the combined effect of the 
inductive and ohmic resistance is sufficient 
to cause a drop of 18.4 per cent. 
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In commercial practice, alternators are 
built to regulate at full load within from 
5 to 25 per cent of the no load voltage ; 
10 and 15 per cent represent common 
values. 

The data tabulated in Table 18 is com- 
plete for all ranges of line and receiver 
resistance from no load to short-circuit. 
The (k) series of values shows the condi- 
tions prevalent when the alternator is 
short-circuited. At this time, it is seen 
that the impedance electro-motive force 
has a value of 1,0u0 volts, which is equal 
and opposite to the total internal electro- 
motive force. The lag of the current 
behind the total internal electro-motive 


force is equal to the angle BOA, = 


75° 56’. The power developed is equal to 
58.9 kilowatts, which is all absorbed in 
the armature itself, and represents the 
work done in forcing the short-circuit 
current, OB‘ = 242.5 amperes, through 
the armature resistance of 1 ohm. 

The alternator develops its maximum 
power when the machine is considerably 
overloaded. At this time, the line 
resistance equals 3.1 ohms, and the cur- 
rent lags 45° behind OA,. The maximum 
output of the machine is developed when 
the external resistance equals 4.3 ohms, 
and amounts to 97.5 kilowatts. The 
maximum external load, therefore, occurs 
when the current has a lag of 36° 52’ 
behind the total internal electro-motive 
force. The maximum output of the 
generator occurs earlier than does the 
maximum power developed by the 
generator. 

In Table 18, we have all of the data 
which is needed to construct the char- 
acteristics of the alternator, These 
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appear in Fig. 135. The abscisse of this 
figure are the current values given in 
Table 18. The ordinates of the char- 
acteristic curves ure the corresponding 
electro-motive force, power, and angle 


B0 amperes 75 
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values of Table 18. With this explana- 
tion, the variations which take place in 
the several factors, as the load comes on, 
can be readily followed. As already 
explained, the total power developed 
comes later than does the total power 
output. The total power output in the 
present case is reached somewhat later 


Fics. 137, 138 AND 139.—ALTERNATING 
MECHANISMS. 


than the full load rating of the generator. 
We thus see that, where the field excita- 
tion of a machine is nôt changed, the 
total output of the machine is limited. 


`: Between no load and full load, the angle 


of lag of the current behind the total 
internal electro-motive force. increases 
practically proportionally to the current, 
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and only deviates markedly from this 
proportional relation when the current is 
very heavy. It is noticeable that the 
power curves build up comparatively 
slowly, but fall off very rapidly after the 
maximum power points have been reached. 
The electro-motive-force curves of Fig. 135 
have been considerably fore-shortened, in 
order to bring within its limits the com- 
plete characteristics from no load to short- 
circuit. Commercially, the load on this 
machine would not be carried above 125 
amperes. The 125-ampere point, there- 
fore, limits the working range of the 
characteristics. Fig. 136, accordingly, 
represents to a better comparative scale 
the regulation of this alternator, and 
enables the characteristics to be mentally 
compared with like characteristics of 
direct-current machines. 

By way of throwing further light upon 
the reactions which take place between 
the magnetizing forces due to the field 
currents and those due to the armature 
currents, attention is now directed to 
Figs. 137, 138 and 139. When an alter- 
nator is working under a light, non- 
inductive load, the armature current is 
very nearly in phase with the total in- 
ternal electro-motive force developed in 
the armature windings; therefore, the 
current in the armature will reach a 
maximum when the coils have the posi- 
tions shown in Fig. 137. The magnetic 
flux set up by the armature in this case 
will have no tendency to traverse the 
magnetic circuit followed by the field 
flux, and, consequently, it will neither 
tend to increase nor diminish the value of 
the total flux enclosed by a field coil. As 
the load upon the alternator is increased, 
the armature current lags behind the 
total internal electro-motive force. The 
latter always reaches its maximum value 
when the coils are in the position shown 
in Fig. 137. If, however, the lag of the 
current is as much as 45°, the current 
will not attain its maximum value until 
the teeth have advanced to the position 


shown in Fig. 138. 
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It is reported from Paris that M. 
Ducretet is engaged in carrying out ex- 
periments on wireless telephony from 
which he has already obtained results 
which he considers are very promising. 
M. Ducretet’s name has been associated 
with that of M. Popoff in connection with 
some very successful work in the de- 
velopment of wireless telegraphy. His 
present experiments do not seem to have 
gone beyond the laboratory stage, the dis- 
tance over which speaking has been con- 
ducted being only thirty yards. The tele- 
phone currents pass through the ground, 
and it is said that M. Ducretet is about to 
investigate the conduction through dif- 


ferent soils, 


+4 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XXVI. 


BY A. E. DOBBS. 


In previous articles it has been taken 
for granted that the reader was, to a 
greater or less extent, familiar with the 
appliances described, but having now 
pretty thoroughly covered the outside con- 
struction we shall proceed to a detailed 
description of the appliances connected 
with instrument switchboard fittings, 
which, after all, are fully as important as 
the outside construction. 

Upon the efficiency of the board depends 
the character of the service rendered, for 
in these days of keen competition and close 
prices an exchange must have a large sub- 
scription list in order to earn money. In 
order to have a large subscription list there 
must be quick, reliable and good service, 
and by good service is meant a service 
that will not keep a subscriber waiting for 
more than four or five seconds for an 
answer from the operator after he calls 
in; that will enable him to always make 
himself understood by the party to whom 
he is talking and on which parties with 
whom he is not conversing shall not hear 
what he is saying, unless he is satisfied 
with party-line service, in which case he 
takes his chances, and that his line shall 
—in at least nine hundred and ninety- 
nine times out of a thousand—be nearly 
as ready for use as that of water or gas 
service. This may seem like an impossible 
ideal to work to, yet we should all strive 
for perfection and attain as nearly to it 
as possible. 

Quick service may be attained by means 
of (a) strict discipline of the operating 
force; (b) the most perfect switchboard 
appliances, those which will register sig- 
nals quickly and reliably ; (c) by instru- 
ments at the subscribers’ station that are 
so well made that they will always do the 
work required of them; (d) by good line 


-construction and using as much cable as 


possible. 
Reliable Service—It is to be regretted 


that manufacturers have not, as yet, suc- 
ceeded in producing perfect instruments, 
but they are working in that direction as 
fast as they can, and at the present rate 
of progress we may look for a big im- 
provement within the next three or four 
years, for manufacturers are doing their 
best to improve their part of the work, and 
offering every encouragement to inventors 
for ideas of practical value, but we must 
remember that for at least ten years any- 
thing like real progress in telephone ap- 
pliances was at a standstill, until the in- 
vention was thrown open to the world; 
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and even then, and to a certain extent at 
the present time, there were restrictions 
in the form of existing patents that made 
considerable trouble for the independent 
manufacturer. Then, for three or four 
years, the independent exchanges would 
or could not pay the price necessary to 
procure first-class instruments—nor were 
manufacturers in a position to turn them 
out—and even at the present time prices 
are too low to secure instruments of the 
best quality. To start a factory at the 
present time, even on a smal] scale, for the 
manufacture of telephones and switch- 
boards requires an investment of about 
$50,000, with the chances that in a year 
or two models and machinery will have to 
be changed, requiring a still further addi- 
tion to the capital stock, and only by a 
constantly increasing demand for tele- 
phone appliances of all kinds can they 
make a profit at present prices. 

Under these circumstances the tempta- 
tion to economize on first cost is very great. 

In the magneto call instrument the 
ringers, switch and generator have become 
to a certain extent standardized and are 
therefore fairly reliable, but still we have 
quite a number of movable contacts, and 
these demand careful inspection. 
SPECIFICATIONS FOR GENERATOR, SWITCH 

AND RINGERS. 

1. The generator intended for ordinary 
series instruments must be capable of 
ringing clearly an eighty-ohm bell through 
a non-inductive resistance of 10,000 ohms. 

2. The field magnets of the generator 
must be nickeled or enameled to prevent 
rust and must not show any more than 
five per cent loss of magnetism within one 
year from the date of purchase, which 
means that a generator which will ring 
an eighty-ohm bell through 10,000 ohms’ 
resistance when purchased must ring the 
same bell through a resistance of 9,500 
ohms after being in use one year. 

3. The generator shunt shall be posi- 
tive in its action, not hable to get out of 
order, open readily and ring the bell (if 
the bell is in circuit) at one-half revolu- 
tion of the handle. 

4, The gears shall be machine cut, not 
less than one-fourth of an inch in width, 
and have a smooth and as nearly as pos- 
sible frictionless action and all wearing 
parts thoroughly and substantially made, 
as well as mechanically correct in every 
particular. 

5. The armature of the generator shall 
consist of thin punchings of soft iron, cut 
to the requisite shape and fixed firmly 
upon the shaft, and be well balanced elce- 
trically and mechanically ; the windings of 
this armature to be of pure, soft copper 
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wire, covered with silk, which shall also 
be carefully and still further ingulated 
from the body of the armature and shaft 
by some tough, durable and non-hygro- 
scopic material as silk cloth, shellaced 
paper, fibre or micanite, and the winding 
firmly secured in such a manner that it 
can not become displaced. 

6. The switch hook shall preferably, 
though not necessarily, be of the long- 
lever pattern, which shall make a strong 
rubbing contact with its springs in both 
the “up” and “down” positions; it shall be 
of such form as to ensure the minimum 
amount of wear and not easily get out 
of order; there must be no movable wire 
attached thereto and no contact made 
through the hinge on which the hook 
moves. 

7. Contact springs to be of best spring- 
tempered German silver, not less than 
0.04 of an inch in thickness(No. 18 Brown 
& Sharpe gauge), nor less than three- 
eighths of an inch in width, and prefer- 
enee will be given to those making plati- 
num contacts in both the “up” and 
“down” positions; provided, that where 
stee] springs are used and the contact 
made through platinum points they may 
be a little thinner than 0.04 of an inch. 

8. All wire used in the wiring of the 
generator box to be of bare, thoroughly 
tinned copper wire, not smaller than No. 
20 Brown & Sharpe gauge, except when it 
may be necessary to cover the wires to pre- 
vent contact with the machine or other 
wires, in which case a sleeve consisting of 
a double braid of cotton, filled with 
shellac, may be slipped over them; soft 
rubber tubing will not be tolerated. 
Preferably, the wires should be placed in 
grooves in the back of the box, said grooves 
to be deep enough and wide enough to 
allow the wires to lie therein, surrounded 
by a considerable amount of air space, 
and all connections to the binding-posts 
or spring contacts to be soldered. 

The wood of the generator box, both in- 
side and out, must be filled with either 
oil, varnish or shellac to prevent the ab- 
sorption of moisture, and wires leading 
from the back of the box to the switch 
clips must not be so tightly drawn as to 
break, in case the wood should swell from 
moisture. [Note—This is a trouble 
occasionally found in some otherwise good 
instruments. | 

10. The circuit leading from the gen- 
erator to the ringer coils, where they are 
placed on the door of the box, as is gen- 
erally the case, should avoid the hinges, if 
possible, but where flexible wire 18 use 
this is liable to become broken. Therefore, 
where the circuit leads through the anor 
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hinges these should be provided with 
springs, which will at all times ensure 
a constant pressure against the two halves 
of the hinge, and contacts between the 
hinges and wires must be thoroughly 
soldered. 

11. All wires connecting to spring clips 
and hinges must be so connected as to 
be held in place mechanically and after- 
ward soldered to ensure reliable electrical 
contact. In no case must solder alone be 
relied upon to hold wires in place or to 
hold a splice together. 

12. Staples must not be used to hold 
wires in place, for it is better that wires 
should lie loosely in the grooves than 
stapled down. Where, however, it is nec- 
essary to bind a wire to prevent possible 
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magnetized. There are receivers manu- 
factured which have magnets strong 
enough to lift a four or five-pound block 
of iron, but, while this is a good thing in 
its way and generally quite desirable, such 
receivers are not necessarily the best. 

With a comparatively weak magnet, the 
receiver diaphragm is thin and closely ad- 
justed to the bobbins. With a strong mag- 
net this diaphragm is made heavier and, 
therefore, a little more sluggish in its 
action and given a wider adjustment in 
order to resist the heavy pull and, so far as 
the writer's observation goes, it seems pos- 
sible to go to the extreme in the matter of 
charging magnets, for while some of these 
powerful receivers are good “talkers,” 
there are others with half their magnetic 


Fig. 108.—RECEIVER MAGNETS ADJUSTABLE AT TOP. 


contact by its slipping out of its groove, a 
small, flat-headed tack may be employed. 
Where necessary to secure the lines lead- 
ing from the back of the box to the switch 
contacts, a small brass wire nail may be 
used and the wire held by taking a sin- 
gle turn around it. 

13. If fuses or carbon lightning ar- 
resters are used on the box, they must be 
mounted in such a manner as to be readily 
accessible and not placed back in the box 
out of easy reach. 

14. Bells should be of brass or bell- 
metal, heavily plated, well finished on the 
outside and so mounted as to be adjust- 
able. In no case must iron or steel gongs 


be used. 
RECEIVERS. 


In the selection of a receiver there would 
at first sight seem to be little choice, as 


all are made upon practically the same 


pattern so far as magnete and spools are 
concerned. Preferably, the permanent 
magnet should be made in one piece, end- 
ing in two bobbins which constitute the 
electromagnets, making what is known as 
the bipolar or two-pole form, to actuate 
the diaphragm. All have bobbins wound 
to a resistance of from sixty to eighty 
ohms, and all are, or should be, strongly 


strength that do equally as well. If, how- 
ever, a firm advertises a receiver magnet 
that lifts four-pound weights, and the 
thickness and adjustment of the dia- 
phragm are made to correspond, then all 
receivers received from that firm should 
be able to lift four-pound weights in order 
to keep them up to the standard adopted 
and obtain their best work. 

It is desirable that a receiver of this 
kind should be adjustable, for the reason 
that when new, and the magnetism strong, 
the adjustment may be rather wide, but 
after two or three years, as the magnetism 
falls off, a closer adjustment is necessary 
to enable the receiver to still retain its 


loud-talking qualities. 


Fie, 107.—RECEIVER MAGNETS ADJUSTABLE 
AT Bask. 


Of course there are manufacturers and 
engineers who will raise the objection that 
an adjustable receiver in the hands of the 
average inspector will be a constant source 
of trouble, but this does not seem to be 
well founded. Besides, no matter how care- 
fully receivers may be adjusted before 
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leaving the factory, it occasionally hap- 
pens that one will need readjusting, and 
it is very convenient to be able to set it 
right without taking it back to the shop. 

There is another,a mechanical fault, that 
in the past has caused a great deal of 
annoyance to nearly all telephone com- 
panies that use hard rubber shells, caused 
by the difference in expansion and con- 
traction between steel and rubber due to 
changes in temperature, the movement of 
the steel being considerably greater than 
that of hard rubber. ‘To illustrate, let us 
take up Fig. 107 which represents the 
old style of receiver which fastens by 
means of a screw to the lower end of the 
case. It will not require a great deal of 
study to see that all movements of the 
magnet caused by expansion and contrac- 
tion must be toward and away from 
the diaphragm, and that in winter the 
adjustment would be too wide and on a 
hot summer’s day too close, as there is the 
expansion of about six.inches of steel. In 
modern instruments, however, this fault 
is overcome by securing the receiver to the 
case at the top instead of the bottom, 
which does not leave more than about an 
inch of the bobbins to expand and contract 
toward and from the diaphragm, all the 
rest of the movement being back in the 
shell where it can do no harm (Fig. 108). 

This difference between rubber (or ite 
substitute) and eteel has led to the use, 
in some cases, of metal as a casing for the 
magnet instead, but this is open to the 
objection that there is always a possible 
danger from static or other high-tension 
currents on the line, and, though this hae 
been disputed—and it is a fact that in- 
jury to persons using a telephone is rare— 
yet there is no use in taking any chances. 
A form, for example, like that shown in 
Fig. 108, possesses no exposed metal parts 
for the hand to come in contact with and 
would, therefore, be safe against 6,000 or 
more volte, is neat in appearance and 
costs no more than the metal-encased re- 
ceivers. 

Manufacturers have long been looking 
for a satisfactory substitute for hard rub- 
ber to use in receiver shells, but, so far as 
the writer knows, they have not yet suc- 
ceeded, for most of these substitutes are 
short-lived or affected by heat and moist- 
ure, which causes them to swell, which 
often affects the leading-in wires, loosens 
the binding-posts, reduces the insulation 
and throws them out of adjustment. 
These substitutes are well enough in a dry 
and fairly even climate, but if you wish 
the best, specify hard rubber shells, at 
least until sure that a satisfactory sub- 
stitute has been found. 
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Telephony in Great Britain. 


Competition with the National Telephone Company. 


HE HISTORY of British telephone 
enterprise has been one long 
triumph of company monopoliza- 

tion, and, in the light of after events, one 
is inclined to endorse the opinion of Sir 
William Preece recently uttered in the 
course of his address to the Society of 
Arts. As late engineer-in-chicf to the 
General Post Office, his opinion must nec- 
essarily carry weight, and the following is 
sufficient to indicate how the attitude of 
the government has impressed itself upon 
the mind of such an authority: ““T'wenty- 
four years have passed since I brought the 
first pair of telephones to Europe; and 
it would have been everywhere but for 
mismanagement. . The law decreed 
that telephony, as a message earning ma- 
chine by electricity, was included in the 
Postmaster - Generals monopoly. The 
government never firmly faced the situa- 
tion. . . . Confusion became worse con- 
founded. The real and only solution has 
not yet been taken. A cheap, efficient and 
reliable service is imperial.” 
Undoubtedly, in the British Isles, there 
is a rapidly growing tendency to munici- 
pal trading, to which, of course, there is 
strenuous opposition from those interested 
in an opposite direction. Indeed, the ques- 
tion of municipal versus company trading 
is fast becoming one of more than ordi- 
nary significance here, and discussion 
upon such an involved subject might well 
be carried on without limitation. This 
question of telephonic competition, how- 
ever, is only one of the phases in an ex- 
tremely far-reaching controversy, the ad- 
vocates on both sides of which fight on 
somewhat unusually equally substantial 
ground. But whatever difficulties were 
encountered by the pioneer telephone 
companies in England in the early days 
of the industry—and these were, admit- 
tedly, considerable—the National Tele- 
phone Company has, since the period of 
the total extinction of its competitors by 
a process of absorption and litigation, 
taken full advantage of the monopoly thus 
secured. Hence the telephone public 
throughout the kingdom hailed with a cer- 
tain amount of delight the agitation 
raised by the Glasgow Corporation, which 
commenced in 1893, for an alteration of 
such a state of things. Although the ob- 
ject of the Glasgow municipality was, 
naturally, to obtain a licence to work an 
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(By Our Special Correspondent.) 


exchange for the benefit of its own in- 
habitants only, the result of its appeal 
was that in 1899 the Telegraphs (tele- 
phonic communication) Bill was passed, 
which, for the first time, permitted com- 
petition with the National company. The 
opportunity thus afforded has been grad- 
ually taken advantage of by numerous 
local authorities, and the announcement 
that the government, in the person of the 
eneral Post Office, contemplated under- 
taking a service for London received gen- 
eral approbation. Within a very short 
time Tunbridge Wells, Glasgow and Lon- 
don had given out contracts for their ex- 
changes and equipments, and, by reason 
of its smaller area, the former authority 
opened its exchange in July, 1901, with 
a subscription tariff something like thirty 
per cent less than that of the National 
Telephone Company. Then. in August of 
the same year, the Glasgow Corporation 
started up a much larger exchange, capa- 
ble of accommodating 5,000 subscribers, 
with a similarly cheap tariff. 

These two instances, coupled with the 
ministerial promises at the time of the 
passing of the above-mentioned Act of 
Parliament, produced a feeling of security 
in London that a proportional reduction 
would be made in the subscription to the 
Post Office service in comparison with the 
£17 per annum for unlimited service 
charged by the company. But after en- 
during the worrying inconvenience of the 
streets being laid open for nearly eighteen 
months in order that the svstem might be 
laid in an efficient manner without risk 
of breakdown (an inconvenience which the 
company was never indulged in, inasmuch 
as it was refused the right to lay un- 
derground wires) the London public 
generally were mortified and startled to 
learn that in the meantime agreements 
had been entered into bv the Postmaster- 
reneral and the National company which 
confined, to use the company’s own words, 
“the competition . . . to the efficiency 
of the service and the convenience of the 
public.” In other words, there was to be 
“competition” as regards quality of serv- 
ice and “cooperation” as regards working 
arrangements. Under these circumstances 
the Post Office tariff differed but slightly 
from that of the company. For unlimited 
service it is the same, while for a second 
connection it is slightly higher. At the 


same time a message rate system has been 
introduced which, however, can hardly be 
regarded as an ideal one. The agitation 
excited by all this is far from dead, even 
now, and when Parliament again meets— 
ere this is published—the matter is to be 
brought up presumably with the object 
of ascertaining whether it is legal for 
Parliament to invalidate the agreements 
entered into by Lord Londonderry, the 
Postmaster-General, with the National 
company, a deputation to him organized 
by the London County Council and an- 
other conference having failed in achiev- 
ing anything of a material nature. 

In the provinces a more progressive 
policy is being pursued by the local au- 
thorities, a number of which have received 
licences, and in no case have the pro- 
posed tariffs been anything like those in 
vogue hitherto. Only in one instance, as 
yet, has a company applied for a licence, 
I believe, the Postmaster-General having 
granted the necessary powers to the Nor- 
wich Telephone Company. 

Up to the present three competitive sys- 
tems have been put into operation, and the 
following brief descriptions of them will 
serve to indicate their design and magni- 
tude. It is possible, however, that several 
others will commence operations during 
the year, while a departure is being made 
in a few instances in the promotion of 
bills before Parliament for sanction to a 
combination of a number of local authori- 
ties to work under one licence, for ex- 
ample, Manchester and environs, Hull 
and others. 

THE TUNBRIDGE WELLS MUNICIPAL 

EXCHANGE. 

The corporation has been well supported 
in its telephone enterprise and takes credit 
for being the first to open a municipally 
competitive system with the aire 
company. Starting with a very few su 
scribers it can now point to more than 
those of the company, 8 significant tribute 
to the following tariff, viz, £5 17s. 6d. per 
annum for unlimited service, or £3 per z 
num and one halfpenny per call or on 
per annum and one penny per call. MT. 
A. R. Bennett, the general manager se 
engineer to the Glasgow Om Pi 
phone department, acted as cons a 
gineer for the acheme, and among ji 

finds the exchange 
unusual features one 


room on the ground floor. All the conduc- 
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tors leaving the exchange are carried un- 
derground through the town, overhead 
lines being afterward utilized. The initial 
cost of the undertaking was some £10,000, 
and the area served covers 250 square 
miles, but the number of subscribers hav- 
ing now reached over 600, application has 
been made for the loan of an additional 
£15,000. 

The switchboard is arranged in panele 
of fifty subscribers, and is of the vertical 
type, in opposition to the Glasgow board. 
As in the case of both Glasgow and Lon- 
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exchange to overhear any converaation. 
The ring-off indicators are actuated by 
a device which restores the shutter as soon 
as, on disconnecting, the plugs are put 
into their sockets. Thus a subscriber is 
assured of free uninterrupted use of a line 
until his conversation has finished. 

If anything, the efforts of the National 
Telephone Company in this small town to 
beat down this municipal ‘competition 
have been more vigorous than anywhere 
else, and a method of party lines for ten 
subscribers has not met with much success. 
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in telephonic development in Great 
Britain, and here again, as at Tunbridge 
Wells, a huge success promises to be the 
reward of its perseverance, for just re- 
cently orders have been given for the ex- 
tension of the switchboards to accommo- 
date another 5,000 subscribers—1+. e., 
10,000 in all—a by no means insignificant 
increase in less than a year. The corpo- 


` ration’s licence under the Telegraphs 


(telephonic communication) Bill was 
granted on March 1, 1900, and the area 
embraces approximately 143 square miles. 
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Fic. 1.—Tre Giasaow Marn TELEPHONE SWITCHBOARD. 
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don, the cables are lead-covered and paper- 
insulated, and at present one 312-pair, 
two 168-pair and one 48-pair cables enter 
the exchange. Both bronze and copper 
wire is employed, the former for the sub- 
scribers’ connections and the latter for 
the junction wires. Compressed air can 
be forced through the cables, if necessary, 
for the maintenance of the inaulation. 
The system of connection of the subscriber 
employed allows of two subscribere to 
ring through to each other without sig- 
naling the exchange, in addition to which 
it ie impossible for the operator at the 


Indeed, the municipality possesses more 
than one advantage, for its arca is twice 
as large as that of the company, even now 
its fees are lower, and in disconnecting 
all the municipal offices, fire brigades, 
cemetery, electric light works, etc., from 
the company’s system, has practically is- 
sued an open challenge. Continuous serv- 
ice day and night, Sundays included, is 
given and the financial results, so far, are 
on the right side. 

THE GLASGOW CORPORATION SYSTEM. 

As will be gathered from my earlier 
statement, Glasgow stands out prominently 


At the desire of the corporation the licence 
was made terminable on December 31, 
1913. Application was then granted by 
the Secretary of State for Scotland to 
borrow £120,000 and Mr. A. R. Bennett 
was appointed general manager and en- 
gineer. Under this gentleman’s advice 
the Telephone Committee has adopted two 
tariffs, viz, £5 5s. per annum for unlimited 
service over the whole area or £3 10s. per 
annum and one penny for each call pay- 
able by the caller only. The original 
scheme was for 5,250 lines with provision 
for a similar number, but so great was the 
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demand before the period of commencing 
operation that the ewitchroom has been 
made capable of extension to deal with 
In the centre of the 


tral exchange, which will eventually ac- 
commodate 20,000 subscribers. Some half 
dozen sub-exchanges have also been ar- 
ranged. At the main exchange, the cables 


central part of the city the unarmored 
cables are laid in three-inch cast-iron pipes, 
of which there will be eventually over 
100 miles. These cables are also air space, 
the largest containing over 600 wires, 
20 and 22 S. W. G. is used and great 
care is exercised in testing before any sub- 
scriber is connected up. Fig. 2 shows 
the test board, including lightning ar- 
resters and high-voltage guards, while 
Fig. 3 is the view of the call-wire distribu- 
tion board, to which all the call wires are 
led and placed under the control of a 
superintendent. On some of the outlying 
circuits, however, a system known as the 
Bennett-McLean system has been intro- 
duced in preference to the “call wire.” 
In this the subscriber, by pressing the 
call key, actuates a differential relay at 
the exchange and the operator is put in 
circuit, only to be cut out again when 
the call key is released. The method is 
not suitable in busy areas, however. 
Generally speaking, the equipment of 
the exchange, which the above description 
will serve to illustrate, gives a freedom of 
movement to the operators not associated 
with the vertical type of board, and an 


20,000 subscribers. 


city the lines are entirely underground, 
the main routes further out being over- 
head as are the spurs into subscribers’ 
-, premises. 
3 Although the official inauguration of the 
system did not happen until August last 
year, the exchange had really been work- 
ing since March in a small way. At the 
later date (August) some 16,500 miles of 
copper wire were laid and consisted of 
forty-one miles of cable, the central ex- 
change then having accommodation for 
3,000 subscribers. To date, however, the 
orders on hand are some 3,000 and the 
number of instruments working nearly 
6,000. June 2, 1900, witnessed the open- 
Ea ing up of intercommunication between the 
system and the government trunk lines. 
The main board, as seen in Fig. 1, 16 
not of the more usual type, but is a flat 
k board fitted with the plugs and jacks above 
the heads of the operators, a system which 
has several obvious advantages. Asa mat- 
ter of fact, the board is hardly compara- 
t ble with any known exchange. The can- 
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Fic. 3.—GLascow CABLE WIRE DISTRIBUTION BOARD. 


opy of the switchboard, as is seen, hangs 
directly over the switch table, and con- 
tains the connecting cords. The system 
of working is the “call wire” method, with 
which Glaswegians are already familiar, 
on the one hand, and in which each sub- 
scriber, doing his own ringing up, acceler- 
ates the work of the operator to a marked 
degree. The top floors of a large building 
in Renfield street are utilized for the cen- 


are carried up outside the wall of the 
building in a specially constructed rack. 

All the cable work wae carried out by 
the British Insulated Wire Company, and 
consista of both armored and unarmored 
cable. The former ie lead-covered, and 
armored air-space distributors varying 
from 120 to 8 paire, which terminate in 
the outlying districte at the ordinary poles 
which carry the wires overhead. In the 


arrangement of double flooring on each 
side of the switchboard enables an aie 
to the wires leading to it equal to that 0 
other methods. A feature of the se 
ment is the quantity of British ma à 
material employed, only a very a we 
centage being manufactured out. 0 
ingdom. . 
i as a commercial point of view T 
experts differ as to Mr. Bennett's © 
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mates for initial cost per subscriber and 
predict that it will be impossible for the 
corporation to make a profitable under- 
taking of it. Among these authorities one 
notices Sir W. H. Preece, and the finan- 
cial result of the first year’s working in 
Glasgow will be anticipated eagerly by all 
interested in the problem. 

THE POST OFFICE LONDON EXCHANGE. 

Although this exchange and the London 
Post Office system generally have been so 
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in hand. The Post Office Savings Bank 
Department has found accommodation in 
its building for the central exchange and 
its equipment, for which two basements 
and a top floor have been allocated, the 
latter allowing of extension. The system 
adopted at this depot to which only “un- 
limited call” and individual message rate 
subscribers are connected, is one by which 
the magneto generators and batteries, so 
common in the National company’s sub- 
scribers’ instruments, are dispensed with, 
all the necessary current for any sub- 
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should this number prove excessive, to 
transfer some of these to another oper- 
ator. The relays and repeating coils are 
provided with dustproof covers upon a 
rack in the same room, at the back of 
which are the meters used for registering 
the number of calls made by subscribers 
on the toll system. Exception has been 
taken to the design of these meters on 
the ground that only the number of calls 
is recorded, and no statement is given to 
the subscriber as to when or with whom 
the calls were made. 


SS 


fe Be I a Lae 


> tate & 


>” i 
JA e E "eg pS 
i Gay 


Se Ee 7, 
i yA 


T i Pi our ° 

y a+" i ‘ TaS mD 

a= ` ” > “4 D4 D- af —_ ~~ > a = as Ps a T 
ule Ser ETN a ee EO AN a 

~ 


= 


Fie. 4.—Post OFFICE, LONDON, MAIN TELEPHONE EXCHANGE. 


prominently before the public for some 
little time, at the moment of writing these 
notes no subscribers had been actually 
connected up. At present four exchanges 


. are in course of construction for pro- 


viding a telephonic service to an area of 
over 600 square miles, inhabited by a 
population of 6,000,000 people. The city 
exchange, however, is the one most ad- 
vanced and of the greater interest to busi- 
ness people. | . 

The photograph, Fig. 4, gives a view of 
the first section of the department’s cen- 
tral switch which represente the main 
switch with an immediate capacity of 
4,500, together with the incoming junction 
board on the right-hand side. The ut- 
most capacity of the switchboard is 14,- 
900 subscribers and extensions are already 


scriber’s wants being provided for at and 
supplied from a power plant situate in one 
of the aforesaid basements. This plant 
comprises two motor-generators,each made 
up of a twenty-five-horse-power, four-pole, 
shunt-wound motor, flexibly coupled to a 
generator of the shunt-wound four-pole 
type which has an output of 500 amperes 
at thirty volts and 650 revolutions per 
minute. 

In connection with this plant are two 
eleven-cell C. B. chloride batteries, with 
a capacity of 2,000 ampere-hours and a 
discharge rate of 250 amperes. For the 
ringing current a couple of tWo-ampere, 
seventy-five-volt motor-generators are in- 
stalled, which run at 1,000 revolutions 
per minute. 

The present intention is that each oper- 
ator at the switchboard shall command 
180 subscribers, but facilities are at hand, 


In the basement, into which the cables 
run from the underground conduits in the 
streets, there are 214 ducts coming from 
three entrances, each duct being capable of 
holding a 217-pair cable. These cables, 
which are lead-covered, paper and air-in- 
sulated, are held on a rather ingenious 
rack arrangement, and the insulation of 
these cables is maintained by motor- 
driven air pumpe. 

The party-line subscriber, who will only 
be connected to the exchanges dealing with 
that portion of the area outside the city, 
ranges up to ten-party lines, but this part 
of the equipment is not yet complete and 
many details have to be settled. 

Mr. Javey, the electrician to the General 
Post Office, kindly supplied the photo- 
graph of the exchange, and he is to be 
congratulated upon the excellence of the 
equipment as a whole. 
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Electrical 
Patents 


A novel idea in portable electric weld- 
ing machines has just been devised by 
Mr. Henry E. Meyers, of Butte, Mont., the 
object being to provide a device which can 
be conveniently carried by hand from place 
to place so that it may be employed for 
heating rivets and similar metallic articles 
at the place where such articles are to be 
used. In carrying out the invention he 
provides a rectangular casing having a 
suitable handle, and within this casing se- 
cures a block that is composed of lam- 
inated metal plates bolted together. This 
block is provided with two parallel slots 
or openings forming an intermediate core 
about which is wound a primary coil 
preferably of armature wire, this coil being 
held in place by blocks secured in the slots 
over the same. The secondary coil sur- 
rounds the primary coil and fits snugly in 
the slots. It consists of bar metal ap- 
proximately twice as wide as thick, the 
ends or terminals of the same projecting 
through the wall of the casing and spaced 
apart. The form and relation of these 
terminals to each other are unimportant, 
as they may be employed for heating one 
or more bolts to the requisite temperature 
for riveting in bridge or viaduct work 
and analogous construction, may be em- 
ployed by a blacksmith to heat horse- 
shoes, may be employed to heat the ends 
of picks or drills preliminary to sharpen- 
ing them, for heating the ends of metal 
of the same or varying sizes to be welded 
together and, in fact, may be used in such 
a variety of connections that it is im- 
practicable and unnecessary to attempt 
to enumerate them all, it being under- 
stood, of course, that the articles to be 
welded must be of smaller area than the 
terminals of the secondary coil. Otherwise 
the insulation of the primary coil would be 
burned out and also cause a burn-out of 
the secondary coil. When constructed, 
about seven by seven by four and one-half 
inches in size, the machine weighs about 


forty pounds and may be conveniently — 


carried by hand up a ladder to the top of 
a building, bridge or other structure or 
down into a mine where any kind of work 
within its capacity may be done. The 
primary coil is connected with suitable 
binding-posts secured to the exterior of 
the casing so that any suitable source of 
alternating electrical current may be con- 
nected thereto. 

An ingenious bonding pin has just been 
patented by Mr. Clarence A. Holdridge, 
of Chicago, Ill., who has assigned his en- 


_ the hollow pin. 
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tire interest to David S. Wegg, of the same 
city. The invention relates solely to the 
pin for securing a wire within holes 
formed in the adjoining rails of a track. 
It is made hollow and consiste of a plu- 
rality of longitudinal grooved sections, 
these grooved sections being tapered and 
united at their smaller ends by straps. 
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Influence of Hydrogen on Iron. 

The influence of hydrogen upon iron 
forms the subject of a series of experi- 
ments made in the Charlottenburg tech- 
nical laboratory by R. Heyn. The gas ie 
allowed to act upon iron at red heat, and 
it ie found that the latter is considerably 
affected. In the first experiments he 
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PORTABLE ELECTRIC WELDING MACHINE. 


While this bonding pin may be constructed 
in any suitable manner the inventor in- 
tends to make it of sheet metal. A blank 
is rolled so as to taper both on its flat 
surfaces and edges from its ends toward 
the centre, and an opening is punched 
through the centre, thereby forming 
straps on either side of such opening. 
The two portions on opposite sides of this 


Rar Bonpine PIN. 


opening are then stamped into semi- 
circular shape and afterward bent so that 
their edges are brought together forming 
It is applied in the fol- 
lowing manner: The end of the wire is 
passed through the opening in the rail, 
and the smaller end of the pin is placed 
about it and in the opening, this end 
being slightly smaller than the diameter 
of the opening the pin may be readily 
driven through the hole, thereby crowding 
into close engagement with the rail and 
with the terminal of the wire. 


found that iron heated to redness and 
plunged in an atmosphere of hydrogen, 
then tempered in water, became brittle, 
and that this brittleness is especially re- 
marked in the trials of cold bending. On 
the other hand, if the iron is again heated 
at a rather low temperature in a water or 
oil bath it becomes much less brittle or 
even regains ite original state. The same 


phenomenon is observed when the pieces 
are allowed to remain in the open air at 


the ordinary temperature. The time re- 
quired for the iron to come back to the 
normal state varies with its constitution. 
<> 


Magnetic Observatory Influence. 


Recently Mr. Mascart presented to the 
Académie des Sciences de Paris a note by 
Mr. T. Moureaux on the influence of street 
currents on the earth’s magnetic field at 
the observatory of Parc Sant-Maur. The 
author’s conclusions from the compari- 
sons made at the observatory above men- 
tioned, and at the station at Valjoyeux, 
are that even if the actual magnetic curves 
can be restored by the use of amortisseure 
on the machines at generating stations, 
this does not prevent the earth’s field 
being disturbed by the street currents 
from the tramway returns. These cur- 
rents, which have seriously interfered 
with the observations at Pare Sant-Maur, 
leaked from the trolley system of the East 
Parisian line. The author shows that 


the troubles not only affect the meee 
variations, but also the absolute value 
the magnetic elemente. 
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Electric Lighting Twenty Years Ago 


and Since. 


By Professor Elihu Thomson and Mr. Edwin R. Weeks. 


OOKING back to the condition of 
things in the electric lighting field 
twenty years ago, we find the arc 

lighting system of Brush the chief factor. 
It was then being used in street and store 
lighting in a few cities. The circuits 
were of bare copper 
wire. About this time 
an effort to couple up 
in series seven Brush 
forty-light dynamos was 
made in Cincinnati on 
such bare circuits all 
over the city, but the 
result was not particularly successful, ex- 
cept in spoiling some of the dynamo in- 
sulation. 

Weston arc dynamos and lamps began 
to be used in considerable numbers at that 
time, frequently several ten-light ma- 
chines being coupled into a single series 
circuit of forty or fifty lamps. The arcs 
were of the short, hissing character, about 
twenty to thirty volts per lamp, and 
eighteen to twenty amperes on the circuit. 
This type of arc has long been obsolete. 
The factory of the American Electric 


ELIHU THOMSON. 


Company (the Thomson-Houston Electric. 


Company in the fall of 1882) was then at 
New Britain, Ct., and the first “T.-H.” 
twenty-five-light arc machine was there 
built, just twenty years ago. 

Currents of ten amperes and forty to 
fifty volts to the arc were used. The 
year 1882 was an eventful one for the 
Thomson-Houston system. A control- 
ling interest 'was bought early in the year 


by the representatives of the Brush com- 


pany, and again sold to the Lynn syndicate 
in the fall. The Thomson-Houston Elec- 
tric Company was chartered in that year, 
and Messrs. S. A. Barton, H. A. Pevear 
and C. A. Coffin became connected with 
the interests. 

The incandescent lamp, together with 
dynamos, mains, etc., in the hands of Edi- 
son, was being developed, and early in 


1883 the first three-wire town distribu- 


tion was started at Brockton, Mass. I 
visited the plant just after the beginning 
of its operation, and had a pleasant meet- 
ing with Mr. Edison at the station. It 
contained two small dynamos (then con- 
sidered fairly large) coupled to the under- 
ground mains of the three-wire distribu- 
tion, and everything was running very 
smoothly, but Edison lamented the 


amount of copper required in the distri- 
bution. 

The are lighting systems were not with- 
out their difficulties. Good carbons were 
not always to be had, and crooked ones 
were common. Opal globes were very 
thick and absorbent, while for indoor 
uses the ten-ampere arc with clear or 
ground globe was too intense. Construc- 
tion of lines and apparatus was not easy, 
owing to lack of suitable material and 
labor. Copper wire without soldered 
joints could only be obtained in lengths 
aggregating a few pounds. Armature 
iron was of uncertain and irregular 
quality. Of insulating material there 
was little variety and often it was 
not high grade. Baking ovens came later. 
We had to construct our own measuring 
instruments and standards, as suitable 
ones were not to be bought. The plant 
after construction and installation was 
often at the mercy of poor power and un- 
skilled attendants. These had to learn 
by mistakes, not always beneficial to the 
plant itself. Plant had to be made to 
take care of itself in a large measure. It 
is interesting to note that the man in 
charge of the Lynn arc lighting station 
in 1883, and who ran the engine and sev- 
eral arc-light dynamos, would lock up the 
station for an hour or so at a time while 
he was out patrolling the lines; every- 
thing in full blast. In those days all was 
continuous current, no alternating—at 
least in this country. A long history could 
be written of the troubles and, might I 
add, the triumphs of those early days. 
There was indeed plenty of opportunity 
to fail or to succeed. Is it any different 
now ? 

To attempt to span another twenty 
vears ahead and look into the dim future 
of the art is a task which may well deter 
us. Perhaps we must look to matters 
which are to-day largely laboratory ex- 
periments for our guidance. We have. 
however, the Nernst lamp in a fairly ad- 
vanced commercial stage; the mercury 
vapor lamp of Hewitt, and the Bremer 
fume arc, all promising high efficiency of 
light production. 

The cheapening of power production 
will doubtless occupy future years, and 
possibly large gas or internal combustion 
engines of relatively high efficiency will 
be found in service. The unification of 


' mation which it has 


interests will go on and have the effect of 
preventing waste. To one whose vision 
carries him back over thirty or more years 
of progress in science and engineering 
achievement, the future must appear but 
a continuation of past progress, leading 
to grander conquests. Do we not still 
waste about ninety per cent of the energy 
of fuel? Is not the secret of the cold 
light of the firefly still ungrasped ? 
Ernu THOMSON. 


Lynn, Mass., January 27. 


No one interested in the development 
of the science of electricity can view the 
history of the twenty years covered by the 
ELECTRICAL REVIEW 
without enthusiasm for 
the marvelous transfor- 


wrought in the civilized 
world. Night has been 
turned into day, and the 
hours of healthful, effective industry have 
been doubled. The generation of power 
has been revolutionized and concentrated, 
while the power itself has been widely 
distributed, transformed and subdivided 
to meet the needs of the most varied arts 
and industries. 

Leaving to others the categorical 
enumeration of the original researches and 
inventions of the great pioneers in elec- 
tric science and its industrial applications, 
and also of the brilliant achievements of 
those younger men, from Tesla and Stein- 
metz to Hewitt and Marconi, I note a few 
features in the history of electricity that 
seem to have been but casually mentioned 
or wholly overlooked. 

Among the forces which have con- 
tributed the remarkable progress of the 
past two decades stands the electrical 
press. Intelligent and active from the first, 
it gave wide dissemination to the informa- 
tion which drew to the new industry the 
millions immediately invested in its de- 
velopment. To the ELECTRICAL REVIEW 
and the Electrical Engineer was largely 
due the founding of the American Insti- 
tute of Electrical Engineers and the Na- 
tional Electric Light Association, which 
have been prominent factors in the ad- 
vancement of the science of electricity and 
the industries founded thereon. 

Those of us whose connection with the 
business covers this period must, always 
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remember, with deep regret for his un- 
timely death, the founder of the Erec- 
TRICAL REVIEW, the genial Worthington, 
whose big heart and boundless hospitality 
contributed much toward cementing those 
bonds of friendship and good understand- 
ing essential to the free interchange of 
experiences incident to the establishment 
of a wholly new but rapidly expanding 
industry. While Mr. Worthington was 
unable to attend the gathering in Chicago, 
at which the National association was 
formed, his spirit and counsel were 
present, and the Review was ably repre- 
sented by its associate editors, Charles W. 
Price and Wm. A. Hovey. The policy of 
the Review has al- 
ways been progres- 
sive, and its files fur- 
nish an illustrated 
record of the theo- 
retical development, 
inventions and finan- 
cial growth of ap- 
plied electricity. Its 
birth antedates that 
of the multiple arc 
central station, the 
commercial electric 
motor and the suc- 
cessful electric rail- 
‘ way, and was prac- 
tically coincident 
with the commercial 
introduction of arc 
hghting, which wait- 
ed upon the inven- 
tions of Brush and 
Thomson for its suc- 
cess as anindustry. It 
is a pleasure to note 
that many who were pioneers in research 
and invention, and whose reputations have 
become world-wide, are still young men and 
are actively engaged in enterprises of great 
pith and moment. Edison does yoeman’s 
service in the laboratory, Weston is at the 
head of the world’s finest manufactory of 
electrical measuring instruments, and 
Elihu Thomson, chief electrician for the 
greatest electrical manufacturing com- 
pany, is the same kindly professor who, 
as teacher in Philadelphia and as director 
of the first Thomson-Houston factory at 
New Britain, Ct., had ever a word of ad- 
vice and encouragement for the humblest 
worker as well as for the anxious investor. 

Among the original investigators, the 
light has gone out with those intellectual 
giants, Ferraris and Helmholtz, and his 
greatest pupils, Hertz and Rowland, but 
they have left with us their ardent love 
for science, their methods of research and 
the lasting monuments of their achieve- 
ments. Hundreds of their pupils, breath- 


GEORGE WESTINGHOUSE, 
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ing the breath of their life, will carry the 
banner of truth to still broader plains and 
higher altitudes. 

A striking feature of the history of the 
past two decades is the readiness with 
which the new industry was financed. 
Usually, investments of great magnitude 
are difficult to secure for wholly new enter- 
prises, but the success and convenience of 
the telegraph and telephone, which re- 
quired comparatively small investments 
and were yielding handsome dividends, 
and which had annihilated distance and 
multiplied the possibilities of business, had 
paved the way to an almost phenomenal 
credence in the future of electricity. 


— 


Many arts and crafts previously greatly 
restricted in their possibilities suddenly 
found in applied electricity the means for 
their development for which they had long 
felt the need, but for which they had 
sought in vain. This at once created a 
new and world-wide demand for electricity 
in its various adaptations. 

Again the influence, the inspiration 
which the personality of the great investi- 
gators and inventors exerted on the prog- 
ress of electrical industries, can not well 
be overestimated. Their very presence 
created confidence in the most conservative 
and cautious investors, and spurred their 
assistants and those engaged in all parts of 
the field to the highest pitch of intelligent 
endeavor. No discussion of the financial 
growth of applied electricity will be com- 
plete which does not embrace the influence 
of these personalities. 

Much credit must also be given to the 
captains of finance and industry who, like 
Westinghouse, early perceiving the real 
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REPRESENTATIVE ELECTRICAL MANUFACTURERS. 
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possibilities of electricity, never wavered 
in faith through the dark days of financial 
storms and doubtful experimentation, but 
by renewed investments carried the in- 
dustry to its present commanding position. 

Applied electricity has added to the 
work of the world many new trades, and to 
the learned professions a new member, 
ranking among those requiring the high- 
est degree of intelligence. A new depart- 
ment has appeared in the curricula of 
higher schools and universities, and edu- 
cational requirements have been rendered 
more definite and more practical. Thor- 
oughness in mathematics and accuracy in 
all scientific studies have received a 
marked impulse from 
the exhaustive re- 
searches, inventions 
and practical appli- 
cations in the elec- 
trical field. 

Nor is it alone in 
the schools that these 
effects are apparent. 
All systems of 
thought and philos- 
ophy, and all trades 
and professions have 
felt the quickening 
and broadening in- 
fluences of this the 
youngest and yet the 
greatest of the 
sciences. 

Modern discover- 
ies in electricity have 
necessitated the re- 
writing of the older 
sciences on broader 


planes and with new . 


understanding. By its light natural phe 
nomena have taken on new meanings, and 
many of the mysteries of the physical 
world have been made clear. 

Electrical experimentation has produced 
such rapid and far reaching results, and 
has been so full of promise of new wonders 
to come, that it has produced a powerful 
effect upon all human activities. It has 
created an intellectual expansion without 
parallel in the history of civilization. The 
expectations to which it has given birth, 
and the rapidity with which they have been 
more than realized have inspired an un- 
precedented mental alertness, and have 
quickened into vigorous life many lines 
of thought which had long lain dormant. 
The new birth of electricity has given an 
impulse to the thought and to the activi- 
ties of the world, comparably only with 
those created by the Crusades and by the 
discovery of America. 

Epwin R. WEEKS. 


Kansas City, Mo., February 1. 
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The Beginnings of Alternating-Current 


the firet incandescent lamps into New 
York. The United States Electric Light 
Company operated in those days (1881) a 
lamp factory located on Twenty-fifth street 
between Sixth and Seventh avenues, and a 
machine shop on the northeast corner of 
Twenty-sixth street and Sixth avenue, 
over which Mr. Hiram Maxim—now Sir 
Hiram—presided as electrician and gen- 
eral wizard. 
Mr. Maxim had perfected methods of 
manufacturing incandescent lamps, some 
of which have become fundamental to the 


i REMEMBER well the introduction of 


CHARLES R. HUNTLEY, 
GENERAL MANAGER, BUFFALO GENERAL ELECTRIC COMPANY. 


art, and had succeeded in making both 
lamps of small and very large candle- 
power which the directors of the company 
used to exhibit to hopeful investors in the 
company’s stock. 

Now, one day word came from the com- 
pany’s main office to the effect that it was 
time to show the expectant public that the 
“system” of the company was in commer- 
cial shape and could compete with other 
forms of illumination in the lighting of a 
great city; in other words, Mr. Maxim 
and his staff were ordered to install six 
lights in the drug store of Caawell, 
Massey & Company, on Broadway, near 
Twenty-fourth street, as I remember it. 

This news was received by the “staff” 
with great rejoicings, a quantity of bare 
Copper wire and iron staples was pur- 
chased, the services of a ship’s rigger were 


Engineering. 


By William Stanley. 


obtained, several dynamos were dusted, 
cleaned and made ready to maintain the 
service of tbe lamps, and after some little 
delay a wire was stretched from the roof 
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ALDEN M. YOUNG, 
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Four REPRESENTATIVE ELECTRIC LIGHTING 
MANAGERS, 


of the company’s shop, at the corner of 
Twenty-sixth street and Sixth avenue, 
over the tops of the intervening build- 
ings to the roof of the drug store and 
brought down into its premises. 


Two chandeliers were then wired up; 
that is to say, lamps were fastened to the 
chandeliers, having one terminal grounded 
on the chandelier and the other connected 
to insulated wires leading to the over- 
hedd conductor. 

The city gas pipes were used for the 
return circuit. 

I remember that it fell to my lot to ar- 
range the machinery for supplying the 
service. For this purpose a “No. 20” ma- 
chine was employed, having a rated 
capacity (in the company’s literature) of 
100 Maxim lamps, and a Maxim auto- 


SAMUEL INSULL, 
PRESIDENT, THE CHICAGO EDISON COMPANY. 


matic exciter was used to maintain a con- 
stant electro-motive force upon the wire. 

Strange to say, this crude installation 
really gave excellent results; the lamps 
burned brilliantly, creating a fine public 
impression and thereby caused an addi- 
tional demand for the company’s stock, 
and both the directors and “staff” were 
happy. 

I refer to this very early installation to 
emphasize the advance in the art that haa 
been made within the last twenty or more 
years, for in those days the art was con- 
fined to the Brush and Thomson arc ma- 
chines, the Edison lamp, the Maxim ma- 
chines and lamps, of which the public 
knew practically nothing and engineers 
substantially less. 

It is true that Brush had put out hie 
work in well finished and operative condi- 
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tion, that Edison had laid the sound foun- 
dations for the lamp business and that a 
few other men of note were coming on, 
but it is equally true that there was no 
electrical engineering knowledge, that no 
one knew how to correctly design a gen- 
erator or motor and that most of the en- 
gineering work was pure guessing. 

Soon after this time Hopkinson showed 
the world the three-wire system, which has 
proved to be one of the great advances 
made in the art of distributing electricity. 

Weston at about this time began his 
memorable work on- the construction of 
constant-potential machines, which re- 
sulted in developing the continuous-cur- 
rent machine to its present perfection ; 
but there was no thought of any general 
and universally applicable system in those 
days. 

After the three-wire system became 
known and its advantages were clearly ap- 
parent, many inventors attempted to in- 
troduce some hybrid system intermediate 
between the series and multiple systems, 
and Brush, Weston, Thomson and many 
others strongly advocated the use of the 
series-multiple or multiple-series systems 
as a general solution to the problem of how 
to distribute electricity over large areas. 

In 1883, however, Lucien Gaulard 
brought out in London his system of oper- 
ating induction coils in series, and this 
system of Gaulard’s was far more of a 
system, and was much more completely 
worked out than the general public imag- 
ined. It was not only a system by which 
the high-potential currents of a generator 
could be used to deliver low-potential cur- 
rents on local circuits, but it also contem- 
plated an automatic regulation feature 
which then was and now is little under- 
stood. 

Gaulard proposed to place a series of 
“inductoriums,” or, as we should say, open 
magnetic circuit transformers in a line 
connected to an alternating-current gen- 


erator supplying a constant current and 


showed that if the “inductoriums” or 
transformers were made open-circuited 
and had very high mutual induction be- 
tween the primary and secondary coils, 
and if the alternating generator was con- 
structed to give a constant current, each 
induction coil would give a constant poten- 
tial on its secondary circuit through varia- 
tions of resistance in that circuit, such as 
variations in the number of lamps turned 
on or off. 

Gaulard’s work was really of a remark- 


able character, in that it showed the com- 


prehensive knowledge that he had obtained 
of the laws of the induction coil and the 
reactive effects occurring in alternating- 
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current machines. But it was hopelessly 


ill-fitted to the conditions imposed by a 


general lighting system. 

In 1883 I attempted to devise a system 
of alternating-current distribution that 
would be inherently self-regulating, but 
found that I knew too little of the subject 
to venture into it. . 

In 1884 I again took the matter up, 
spurred on by the work of Gaulard, but 
again failed to reduce my ideas to anything 
like practical work. 

In the spring of 1885 I suggested to 
some of my business friends, who were 
much interested in the Gaulard system, 
that I should undertake some experiments 
to determine the working constants and 
factors of induction coils, and during the 
spring of that year I made several types of 
coils that gave me a little more insight into 
the subject. That summer I finally re- 
duced my work to a coherent condition 
and again strongly urged my friends to 
take up and exploit an alternating-current 
system in which the transformers should 


be arranged in multiple arc and operated 


at a constant potential. My associates, 
however, doubted the wisdom of this ad- 
vice, probably feeling that I was fully as 
sanguine of its success as I was entitled 
to be, and finally refused to devote the 
funds for the experimental work neces- 
sary to the undertaking. 

By this time I became so satisfied of 
the value of the system and of the great 
opportunities that its development would 
necessarily bring forth that I determined 
to build a plant of my own and demon- 
strate the correctness of my views. 

It is to be remembered that at this 
time, that is, in 1885, there were no alter- 
nating-current machines built in America. 
The only transformers or induction coils 
that I knew of were three or four or more 
of the Gaulard type that had been im- 
ported from England. They were de- 
signed for series connection, with straight 
open magnetic circuit cores about two 
feet long,and the ratio of transformation in 
each coil being one to one, that is to say, 
the potential on the primary and second- 
ary circuits was intended to be the same. 

In the fall of 1885 I hired an old dis- 
used rubber mill at Great Barrington, 
Mass., and set zealously to work to con- 
struct the system which was to embody the 
features that I deemed necessary for self- 
regulation and operativeness. 

As there were no alternating-current 
machines at hand, I borrowed a Siemens 
machine of Mr. George Westinghouse 
that he had imported from England, and 
constructed about a dozen transformers, as 
shown in the accompanying figure, each 
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of which was wound to reduce the 500- 
volt main-line potential to 100 volts in the 
secondary circuit. This work took me 
most of the winter of 1885, and it was not 
until along in the spring of 1886 that the 
generator was set up and connected, the 
transformers were completed, tested and 
erected in some of the stores of the village 
of Great Barrington, where they were put 
into service on a regular commercial basis. 

Crude as the apparatus was, with all its 
faults of design and construction, it 
operated in a marvelously beautiful man- 
ner, and thoroughly satisfied me that I had 
a system of distribution which was capable 
of indefinitely extending the limits over 
which electricity could be publicly served. 

It is worthy of note that this system, 
which was normally operated at 500 volts 
primary potential, reducing to 100 volts 
secondary pressure, was also operated on 
the double conversion system. The 500- 
volt primary electro-motive force was 
transformed up to 3,000 volts, from 3,000 
volts back to 500 volts, from 500 volts 
down again to 100 volts upon the sec- 
ondary or distribution circuits. 

As I look back on the plant now I 
tremble for the safety of the inhabitants 
of Great Barrington while these experi- 
ments were being tried. We did not have 
oil insulation or oiled cloth in those days, 
but separated our primary and secondary 
circuits with shellaced paper and various 
other substances of an equally fragile 
nature; but all went well with the system. 
no accidents occurred, and no dangers, 
other than a small fire, were reported 
until an attendant dropped a screw- 
driver into the armature of the Siemens 
machine and entirely ruined it. 

Early in April of 1886 Mr. Westing- 
house, with some of his friends, visited 
Great Barrington and inspected the plant. 
‘The results of this visit soon took form in 
the development of the Westinghouse Elec- 
tric Company which installed the first 
alternating-current station in this country 
after the Great Barrington plant, at Buf- 
falo in the fall of the same year. 

My tests on the Great Barrington ap- 
paratus in the fall and winter of 1885 
convinced me that, as then constructed, 
the Siemens machine was entirely unfit to 
furnish a variable current at a constant 
potential and, as there were no machines 
designed for this purpose in those days, 
I determined to build one. 

After some study I designed the ma- 
chine shown in Fig. 2, which is a copy of 
a photograph ot the original alternating: 
current machine built for me by the West- 
inghouse company. If the operation of 
the Great Barrington plant succesefully 
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proved the practicability of the alternat- 
ing multiple arc system, I think I may say 
that the tests of this alternating-current 
machine were as remarkable, in that they 
laid the foundation for the building of al- 
ternating-current generators in this coun- 
try. My alternator was designed to give 
a potential of 500 volts with the minimum 
possible drop of pressure between no load 
current and full load current. 

When the machine was finally con- 
structed and set up for test by the late 
Mr. Shallenberger, I went on to Pitts- 
burgh to witness its performance and was 
much delighted with my work when it was 
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When we saw phenomena that we did not 
understand we had to try and fit some sort 
of names to them. I called my Great Bar- 
rington induction coils “converters” for 
want of a better term, and well remember 
that when I spoke to the late Mr. George 
Prescott regarding the ohmic resistance of 
a circuit, he turned to a friend and asked 
him how many kinds of resistance Stanley 
carried around in his pocket. 

In those days the late Franklin Pope 
was chief legal adviser of the Westing- 
house company. Mr. Pope was brought 
up with a telegraphic education and conse- 
quently had -some notions regarding the 
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found that, at the predetermined speed 
and exciting current, the electro-motive 
force of the machine was 490 volts in- 
stead of 500 and fell off less than five per 
cent when the load was increased from one 
lamp to full load. 

It is remarkable how little of modern 
electricity we all knew in those days. The 
terms inductance, mutual induction, self- 
induction, armature reaction, transformer, 
converter, single-phase, multiphase, hys- 
teresis and a number more were unknown. 


kicking back properties of coils as found 
in his profession. 

Now, one of the principal difficulties 
that I had in those days was to make Mr. 
Pope understand that there was something 
in the nature of an opposing force devel- 
opcd:in the primary coil of a converter 
when it was connected to an alternating 
electro-motive force, the troublesome fac- 
tor, in Popes mind, being the failure of 
Ohm’s law, for although an electro-motive 
force of 500 volts was applied to a coil of 
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only one ohm resistance, and consequent- 
ly 500 amperes of current ought to have 
flowed by law; yet, as a matter of fact, 
but one-tenth of an ampere escaped the 
circuit. 

T well remember how, when Mr. Pop: 
finally understood my explanation of the 


Fie. 1.—Tae First TRANSFORMER Ever BUILT 
IN THE UNITED STATES. 


counter-electro-motive force developed in 
the primary of a coil, and how this electro- 
motive force could be varied by the demag- 
netization of a secondary current, I well 
remember, I say, how he rocked himself 
to and fro and kept saying: “Great, great. 
You’ve got it,” and posted off down to 
Pittsburgh to convince his people that 
there was really something in the alternat- 
ing-current idea. 

It was some years later before the art 
was ready for high-potential work, for it 
was necessary that the alternating ma- 
chines, the transformers and the system 
devices should attain a certain degree of 
perfection before engineers dared to intro- 
duce the idea of serving electricity over 
great distances by means of very high po- 
tentials, as the profession understood that 
term. 

It was the courage and nerve of my 
associates, Messrs. Kelly and Chesney, 
however, that finally inspired us to open 
up the limiting condition of the alternat- 
ing system by devising transformers for 
very high-potential service. Early in the 
nineties, at Pittsfield, Mass., several trans- 
formers for raising the potential of our 
alternating machines from 1,000 to 10,- 
000 volts were constructed and a pole 
line connected to this high-pressure serv- 
ice was erected upon the estate of Mr. 
Charles Atwater, then president of the 
Stanley Manufacturing Company. 

This high-pressure system was served 


- 
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from the local lighting station of the city 
and operated throughout the greater part 
of a Berkshire winter. 

We wanted to find out whether or not 
an overhead line having 10,000 volts im- 
pressed upon it would or would not break 
down during the climatic changes of a 
Berkshire winter. 

In the hands of Messrs. Kelly and 
Chesney this work has progressed to a mar- 
velous extent, until to-day we find a system 
upon the Pacific coast operated at 60,000 
volts pressure, successfully transmitting 
thousands of kilowatts over a distance of 
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220 miles. When one realizes that it is 
possible to-day to transmit with fair ef- 
ficiency from a single station over a ter- 
ritory of 200,000 square miles area, or, 
to put it in another way, over a diameter 
of 500 miles extent, and realizes that only 
six such stations would be required to 
serve the entire country from the Atlantic 
to the Pacific Ocean throughout a belt of 
500 miles wide one may well think that 
the alternating-current system has ap- 
proached the limits of its serviceable ex- 
pansion, but I am convinced that, while 
the extension of the territorial limits 


Some Personal Notes 
on Electric Railways. 


HE years 1887 and 1897 are epochal 
in electric railway history. In one 
was made the contract for the 

Union City Railway, of Richmond, the 
prototype of modern trolley roads, and in 
the other that for the South Side Elevated, 
of Chicago, the first application of the 
multiple-unit train system. 

The first has pioneered an industrial 
development of almost unequaled magni- 
tude, and the second has solved the prob- 
lems of urban and suburban electric train 
operation, and challenges the steam rail- 
way in its own territory. 

Both contracts were undertaken under 
the same responsibility, and violated ordi- 
nary commercial prudence; each was 
founded largely upon undeveloped and 
untried ideas, and was bitterly opposed 
and ridiculed ; yet both, although at great 
immediate financial loss, were carried to 
successful issue. 

When the Richmond work was under- 
taken there was not a dozen electric rail- 
ways in the world. Scarcely any two were 
alike, and not one formed a precedent. 
Some blue-prints, a few experimental 
machines, a superabundance of confidence 
and youthful energy, and a limited 
amount of cash formed both capital and 
reserve. 

The contract called for the complete 
equipment in ninety days of a road, at 
that time not constructed, with a number 
of cars and motors nearly equal to the 
aggregate of all other roads combined, 
and on a system largely novel. Of the 
forty cars, thirty were to be operated at 
one time from a 375-horse-power station, 
on grades greater than had ever been at- 
tempted by a self-propelled car, and with 
a guarantee of economic performance de- 
clared impossible of accomplishment. 


By Frank J. Sprague. 


My assistants were Lieutenant Oscar T. 
Crosby, who early achieved distinction, 
and Ensign S. Dana Greene, whose recent 
sad death ended a fine career. Both were 
new to the work, but possessed pluck, en- 
thusiasm and endurance. 

On account of illness I got my first dis- 
appointing sight of the road in the fall. 
The track was execrable, a twenty-seven- 
pound rail, loosely jointed, laid in Vir- 
ginia clay. There were grades and curves 
the equivalent of twelve per cent. Twenty- 
nine curves, five of less than thirty feet 
radius, did not add to the attraction. Part 
of our work had already been progressed, 
but I knew at once that we would have 
to begin much of it all over. 

The general characteristics of the sys- 
tem are now familiar. A small overhead 
trolley wire was reenforced by a main con- 
ductor supplied by feeders from a central 
station. The return circuit was by the 
rails bonded together and to a continuous 
conductor connected to ground-plates and 
to the water and gas systems of the 
town. Four hundred and fifty volts was 
adopted for the working potential, and the 
motors were to be operated on the multi- 
ple-are system. These had single reduc- 
tion gears, and were carried under the car, 
centered on the axles and flexibly sus- 
pended on the plan now almost uni- 
versally adopted. They had fixed brushes, 
were operated from rheostatic series- 
parallel controllers at each end of the car, 
and were left entirely open. Almost every 
one of these details, since become standard, 
was then novel, and saw its first appli- 
cation to railway practice at Richmond. 

The ascent of even an eight per cent 
grade by a car depending only upon rail 
adhesion had been declared impracticable, 
but a much greater grade faced us. So 
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covered by the system need no longer de- 
mand the study of the engineer, we will 
expand its use enormously by the per- 


fection of the apparatus employed and by 
the employment of new principles and 
methods of generating our currents. 

I feel confident that a more direct ap- 
plication of alternating current to traction 
work will soon engage our attention, and 
feel that twenty years from now, should 
the ELEcTRICAL REVIEW invite some of 
its friends to discuss the history of the 
past, they will still be able to report lines 
of progress and development as remark- 
able as those that we have witnessed since 
its first birthday. 


after some anxious debates over an electric 
cable adjunct, we ran out our first car one 
night with a picked crowd of fighting men 
made necessary by the exigencies of a 
political celebration. Sharp curves and 
the heaviest grades were successfully ne- 
gotiated, and although roasted machines, 
crossed armatures, a derailment and col- 
lision, with a final retreat at the tail of 
four able-bodied mules were added to the 
night’s experience, the critical question of 
adhesion and hill-climbing had been set- 
tled, and we were left to ponder over ways 
and means. 

Meanwhile our single gears had to be 
abandoned, and double reduction gears 
supplied. With the help of the Brown & 
Sharpe Company this trouble was met, but 
this was but the beginning of difficulties. 
The field magnets were wound in sections, 
the insulation was crude, and the work 
hastily done; in consequence, grounds and 
crosses were frequent. Probably not less 
than fifty styles and modifications of trol- 
leys were designed, and a large number 
tried before the universal movement type 
was adopted. The overhead construction 
at curves and the switches at turnouts 
had to be developed to correspond. 

Then there were serious financial 
troubles, with consequent contract conces- 
sions made necessary because of our de- 
lay and a “sixty-day satisfactory opera 
tion” clause. The cost had already been 
grave, and much more was to come, yet it 
was no time for whimpers or hesitation, 
for these spelt professional and financial 
ruin. Ia 

The road opened for regular service mM 
a drizzling rain about the first of Feb- 
ruary, 1888. The day was one of disap- 
pointments, for car after car would balk 
with locked gears. These would then 
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have to be removed. and the car either 
pushed along or bodily lifted from the 
track. 

One of the most exasperating troubles 
was with the commutators. The arma- 
tures were double-ended, had a com- 
mutator at each end, cross-connected so 
that but one top brush on each commutator 
was used. One of the pair would blister 
and burn in a disastrous manner, actually 
frizzling the mica. When this trouble 
was reduced by changing the method of 
reversal, there remained plenty more at 
the brushes, due to the shifting of the 
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something appalling, and to keep the road 
in operation two factories, our own in 
New York and that of the Edison com- 
pany in Schenectady, were heavily drawn 
upon, and armatures and machines con- 
stantly forwarded by express. 

Despite these difficulties, however, and 
many others unmentioned, the number of 
cars in operation was steadily increased, 
and three months after the opening, dur- 
ing which period of struggling advance not 
a car had been pulled by animal power, the 
opportunity arose to test the capacity of 
the equipment by putting thirty cars into 


, H. H. VREELAND, 
PRESIOENT, THE METROPOLITAN STREET RAILWAY COMPANY, NEW YORK, 


227 


street, the roof the canopy of heaven. It 
was located at the end of a loop whose 
wiring capacity had been calculated to 
take care of about four cars with economic 
drop. Determined to make the trial, about 
midnight I roused Mr. Whitney from bed, 
and started for the end of the line. I had 
previously warned the engineer to raise 
the potential to 500 volts, to reenforce 
the feeder fuses, and to hold on no 
matter what happened. He did so, and 
at the wave of a lantern twenty-two motor- 
men started their cars as rapidly as head- 
way could be obtained. The potential 


J. M. ROACH, 
PRESIDENT, THE METROPOLITAN STREET RAILWAY COMPANY, CHICAGO, 


THREE REPRESENTATIVE STREET RAILWAY MANAGERS. 


neutral point under various loads and to 
the character of the brushes themselves. 
Not only did every machine on the road 
have its fields and armatures rewound, but 
every commutator was replaced by new 
styles and makes. 

Before the final adoption of carbon 
there were a great many kinds of brushes 
tried. At first these were flat ones, both 
solid and laminated, which would quickly 
wear through, bend over and form an arc 
around the commutator. Then oblique 
solid and laminated brushes, which would 
catch in the bars when reversing, and 
split and straddle perhaps half a dozen 
bars, with the result of ruined com- 
mutators, crossed armatures and burnt- 
out fields. 

Tilting brushes were also tried, and then 
many varying shapes of copper, bronze 
and brass set on end and backed by springs, 
and even solid bars of bronze, at a result- 
ant cost which would have paid a fair 
dividend on the cost of the equipment, and 
which lined the street with a shining 
trail. 

The number of disabled machines was 


operation. Our boilers took care not only 
of the railway load, but also of a very 
considerable amount of lighting, and the 
highest average reading on the line was 
less than three-quarters of the normal 
capacity of the dynamos. This test was 
particularly interesting because circulars 
in favor of series operation were then ex- 
tant which condemned the multiple-arc 
distribution, and stated that twenty cars 
operated on this plan would require about 
fifteen times the power actually used 
or in trial. Whatever the past fatigue, 
worry and trials, they were for the time 
being at least forgotten. Soon after, the 
assembling of a lot of cars at night, and 
then starting them off one after the other 
from in front of one of the local theatres 
was the cause of almost equal exuberance. 

About this time President Henry Whit- 
ney of the West End Railroad of Boston, 
who had almost concluded to introduce 
the cable on his lines, came to Richmond, 
accompanied by some of his directors and 
his general manager. The latter was 
sceptical about moving a number of cars if 
banked. Our car-house was the open 


dropped to low ebb, but that mattered 
little, for that line of cars was underway. 
This experiment was conclusive, and it set- 
tled the fate of the Boston cable. 

The incidents characterizing the opera- 
tion of the Richmond road would fill a 
large volume. Many were of a most dis- 
heartening kind, and yet others were of a 
character which put every one on keenest 
edge, and gave a zest to the work which 
no ordinary enterprise can afford. 

Prolific as were the experiences, many 
were incident to local conditions. There 
were no cuard rails on the curves, and no 
paving, so the cars would frequently fol- 
low their natural tendency to tangent, 
and bury their wheels in the mud. Soon 
they looked like the advance cohorts of an 
ancient attacking party, for to lift the cars 
back on the tracks there were provided 
timbers which looked like battering rams, 
scaling ladders to reach the roof to fix 
the trolley, and electric “kedges” to make 
connection between the wheels and the 
rails when the cars were entirely off 
the track. Military and nautical resources 
were naturally called upon, as well as the 
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good nature of the traveling public, who 
were often asked to help boost back their 
lame conveyances. 

Sleet and ice caused some anxiety, and 
on one of the worst nights in the winter 
I had temporarily suspended the contest. 
The morning found the trees pendent with 
icicles, and the trolley wires covered with 
a glistening shicld. The road was abso- 
lutely shut down, and clectric traction 
looked dubious. I had left over night in 
front of my hotel a small construction car 
having the euphonious name of “Snow- 
flake.” Mounting this in the morning, 
after finding the current was on the line, 
I managed to make occasional contact 
with the trolley, and after mopping off 
the snow from the terminals of the ma- 
chines, started down hill on a tour of ex- 
ploration. Arriving at the top of a ten- 
per-cent grade, my eyes were gladdened 
with the sight of a trolley car just mount- 
ing the hill, on the top of which was Pat 
O’Shaughnessv with a large broom with 
which he was vigorously pounding the 
trolley wire, while the ice, in a shimmering 
shower, fell to the street. We resumed 
operations with a fairly light heart. 


Thunder-storms were severe in Rich- - 


mond, and we awaited the first attack with 
apprehension. The long overhead circuit 
was entirely unprotected by lightning ar- 
resters, and there were numerous ground 
connections through the motors and lamp 
circuits which invited constant discharge. 
The line was frequently struck, the dis- 
charge often passing through the lamps 
and shattering the carbons, after which 
we learned to turn on the lights during a 
thunder-storm. Sometimes the discharge 
would go to ground through the motor 
fields, and again the grounding would 
take place at a controller. Our men soon 
vot used to it, and paid little attention 
to these heavenly manifestations, but the 
colored population when sitting on the rail 
would find a lightning discharge alongside 
‘of them rather too much for their equa- 
nimity. Choke coils were soon installed 
on the cars, and various kinds of lightning 
arresters devised, but the fluid proved 
somewhat erratic and beyond our positive 
control. : 

Ag if electrical troubles were not all- 
sufficient, on this road began the telephonic 
interferences duc to the practice on the 
earlier lines of using grounded circuits, 
resulting in legal contests throughout the 
States, with eventual victory for the elec- 
{ric railway, and the adoption of metallic 
circuits by the telephone companies. Thus 
did we become public benefactors. 

Richmond, however, has passed into his- 
tory, yet the path it blazed now leads the 
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world over. Along its iron way tens of 
thousands of cars, propelled by hundreds 
of thousands of horse-power, safely carry 


their millions of passengers. The electric 


railway has already become a mighty 
force which has changed our physical and 
social conditions, and turning from the 
nightmares of the early past prophets 
look forward with confidence to the larger 
problems of railway operation. 

The multiple-unit development of 1897- 
1898, in Chicago, was less dramatic from 
the public standpoint, because it took place 
at a later period, when the novelty of 
electric railways had disappeared. Never- 
theless it was fundamental, and marked 
the beginning of a new departure now 
endorsed by general adoption. 

For a long time I had vainly sought, on 
the Manhattan Elevated Railroad, of New 
York, the opnortunity to make at mv own 
expense a demonstration of the possibili- 
ties of the multiple-unit svstem, that is, 
the operation of a train composed of a 
plurality of independent units under com- 
mon plural electric control. At last, in 
April, 1897, I was called in consultation 
to pass upon the plans for electrifving the 
South Side Elevated Railway, then oper- 
ated by steam. . 

Just recovering from a serious accident, 
and about to go away, I was at first re- 
luctant to take up this additional work. 
But on learning that the engineers were 
Messrs. Sargent & Lundy, the latter of 
whom had been with me at Richmond, I 
consented to do so, postponed my trip 
temporarily, and agreed to briefly pass 
upon the plans. 

I immediately saw the opportunity to 
put into operation my pet ideas, which, 
having been explained to the engineers, 
received their hearty endorsement. After 
making my report, I offered to support 
it by a personal contract to put the system 
in operation. The decision hung fire for 
a few days because of the radical nature of 
the proposition and the opposition of the 
leading electric companies, although it is 
but just to say that from the first I had 
the personal support and good will of Mr. 
William J. Clark, who saw the commercial 
possibilities of the new development. in 
the field he had done so much to advance. 
The contract finally awarded, but signed 
only after my departure, was, it is almost 
needless to say, very much like that for 
Richmond, for realizing the gravity of the 
proposed departure in practice the re- 
quirements were of the most rigid char- 
acter, and the conditions under which the 
equipment was to be installed most exact- 
ing. 

In addition to a penal bond of $100,000, 
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and the obligation to at once start upon 
the equipment of 120 cars, including their 
alteration, and the supplying of trucks, 
motors, brake compressors, and an entirely 
new system of train control, six cars were 
to be completely equipped ready for oper- 
ation and test within three months, the 
test and the manner of its making to be 
prescribed by the officers and engineers of 
the road. If unsatisfactory to any of 
them, or if not concluded by the time set, 
the right of contract cancellation remained 
with the company. Even if satisfactory, 
another test of twenty complete equip- 
ments under service conditions was to be 
conducted likewise to the satisfaction of 
the company’s officers and enginvers, with 
the right still to cancel the contract with- 
out recourse in case of dissatisfaction. 

The details of the controlling system 
were specified for a fulness of perform- 
ance more than covering the most complete 
up-to-date practice. The car changes and 
the installation of the system had to be 
carried on on a road already in operation 
by steam without interference with the 
existing regular service. 

The first test cars were ready at Schen- 
ectady only one day behind time, the train 
ten days later, and the second test was 
inaugurated in Chicago in November. By 
April, 1898, cars were put into regular 
service, and by the middle of summer 
steam operation was entirely abandoned. 

The time, perhaps, has not come, nor 
docs space permit the personal history and 
details of development of the South Side 
Elevated equipment, but it is proper to 
point out that the multiple-unit system, 
ridiculed and attacked in 1897, and for a 
considerable period thereafter, just as the 
Richmond road was attacked in 1887- 
1888, has been bodily adopted by its 
opponents, and has now become the stand- 
ard for urban and suburban service wher- 
ever electric train operation is required. 
© Nave on the South Side Elevated, there 
was little active work done for nearly two 
vears, but now, only five years after the 
signing of the original contract. not only 
is the multiple-unit system, with varying 
details, being promoted by the principal 
electric manufacturing companies, but 
contracts for nearly 300,000 horse-power 
of equipment give practical evidence of 
the growth of this idea. It is safe to say 
that much of the great development of the 
near future will be carried out absolutely 
on this plan, and not only will it be ap- 
plied to the operation of passenger cars 
grouped together into trains, but also to 
locomotive units combined to form larger 
units for handling trains otherwise not 
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= Telephony Twenty Years Ago 


HAVE now before me Volume I 

of the New York Review of the 

Telegraph and Telephone, a jour- 
nal from which the ELectricaL RE- 
view of the present time was devel- 
oped, or, as we may truly say, evolved. 
The first number is dated February 
15, 1882, and, among other matters, 
contains a story of questionable authen- 
ticity about successful experiments in tele- 
phonic transmission through 300 miles of 
submarine cable; a brief account of 
Professor Bell’s modification of the 


Hughes induction balance by means of 
which it was hoped to determine the posi- 
tion of projectiles in the body of a person 
who had been shot; a not very long article 


and To-day. 


By Thomas D. Lockwood. 


story of but one of these applications is 
bound to be a long story, and I will there- 
fore speak in the main of telephony alone. 

What of telephony? The writer of 
these words has frequently found occa- 
sion for surprise at the short memory of 
many persons who, seeing the telephone 
business what it is to-day, with its owned 


and substantial headquarters and other 


buildings, its subterraneous conduits and 
cables, its highly organized multiple 
switchboards with automatic signals and 
centralized universal source of current, its 
tremendous city-linking system of long- 
distance lines, and its effective engineering 
and technical departments seem to have 
totally forgotten the time of the early an- 
nual convention, when, to paraphrase holv 


finished and scientific processes and modes 
of procedure which have been substituted 
for the rule of thumb methods character- 
izing the early era of telephony when we 
were feeling our way; think of the real 
estate and the commodious and permanent 
office and exchange buildings that have 
necessarily followed in the train of the 
subterranean conduits and cables which 
in all of our large cities and many of our 
small ones have come to be considered 
the only construction worthy of the name. 
Then, too, the selective signal question has 
been thoroughly threshed out; the multi- 
ple switchboard has been transformed 
from its chrysalis stage of serially con- 
nected jacks combined with old-fashioned 
call annunciators into a glorified and thor- 


UNION N. BETHELL, 


PRESIDENT, CHESAPEAKE ANC POTOMAC TELEPHONE COMPANY AND 
GENERAL MANAGER, NEW YORK TELEPHONE COMPANY. 


concerning the multiple switchboard ; 
another, descriptive of the glow-lamp il- 
lumination of the London and Brighton 
express, the current being generated by a 
battery of the Faure accumulators, and a 
rather more complete story of the early 
Edison experimental electric railway at 
Menlo Park. 

Looking through the entire volume, the 
wide-awake observer is bound to note an 
abundant promise in the electrical future, 
while at the same time there is nothing to 
foreshadow the tremendous realizations 
which within two decades have been at- 
tained. 

. A readable article could casily be 
written, taking account of these advances 
in all of the several branches of the in- 
dustrial applications of electrical and mag- 
netical science, but the ELECTRICAL RE- 
VIEW has called for a short article. The 


FREDERICK P. FISH, 


PRESIDENT, THE AMERICAN TELEPHONE AND TELEGRAPH COMPANY, 


THREE REPRESENTATIVE TRLEPHONE MEN. 


writ, there were no standards and every 
man did that which was right in his own 
eves. At the time of the advent of the 
ELECTRICAL Review there were no tele- 
phone wires underground, save in the 
sewers of Paris; cable making was a new 
art; the metallic circuit was an exception, 
thought to be too costly for general use; 
there were only three multiple switch- 
boards in the world, and these of crude 
character ; the magneto bell and generator 
were estimated as an ideal means of signal- 
ing; the granular carbon transmitter was 
being talked about; 592 telephone ex- 
changes and 50,000 miles of telephone 
wire were in operation within the United 
States, and the total number of telephone 
transmitters and receivers in use was 
189,374. 

But the growth of twenty years tells 
a wonderful story indeed. Think of the 


EDWARD J. HALL, 


VICE-PRESIDENT AND GENERAL MANAGER, THE AMERICAN TELEPHONE 
ANO TELEGRAPH COMPANY, 


oughly efficient apparatus, taking up far 
less space for a given number of lines, but 
arranged with switch sockets in parallel 
and electric lamp signals governed by 
automatically controlled relays, and the 
generator and local battery of the sub- 
scriber’s station has (for large installations 
at any rate) disappeared, and has been 
succeeded by a universal batterv at the 
central station furnishing current for the 
transmitters of all subscribers’ stations, 
and for the operation of the central sig- 
nals in response to the simple action of 
taking the substation receiver from its 
hook and replacing it. 

The telephone which, during its earliest 
year or two, was regarded as a toy, had 
by February, 1882, reached such rank in its 
exchange application as to be regarded as a 
promising industry, and as a convenient 
means of communication for short dis- 
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tances, and it was already to be seen that 
the granular carbon transmitter would 
find its ficld on longer lines, should such 
longer lines be ever constructed and oper- 
ated. But lines longer than, say, fifty 
miles were thought to be so far in the 
future as to require no great amount of 
present thought. Yet within two years 
we saw an experimental line between New 
York and Boston spring into existence 
and prove workable, followed by many 
circuits between New York and Philadel- 
phia, a commercial line between New York 
and Boston, a New York and Chicago line, 
a Boston and Chicago line, and from that 
time to the present a constant succession 
of additions constituting a real system of 
real long-line telephony. 

This article does not and can not un- 
dertake to recite all of the practical im- 
provements which have been introduced 
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But in the two decades of ELECTRICAL 
REVIEW life, the 592 Bell telephone ex- 
changes have increased to 1,500; the 50,- 
000 miles of telephone wire have expanded 
to a million and a half in the Bell tele- 
phone interest alone; upward of two mil- 
lion Bell telephone instruments are now 
continuously operated'in place of the 189,- 
000 of twenty years ago, and about two 
thousand million conversations are daily 
carried on over these lines by means of 
these instruments. 

Considering that a host of competitive 
telephone exchanges and a correspondingly 
large number of instruments are also an 
important commercial and social factor 
in daily civilized life, and that all this is 
in the United States alone, we can form 
in some sort a realization of the revolution 
which has quietly occurred during these 
years in our modes of transacting busi- 
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patriotism which, in season and out of 
season, insists on glorifying the commer- 
cial, scientific and technical performance 
and outlook of the United States and its 
people at the expense of all other nations 
of the world; nor have I any sympathy 
with national Jack Hornerism, whereso- 
ever, wWhensoever or by whomsoever mani- 
fested; but I think it only fair to say in 
conclusicn that my firm conviction is that 
much of the rapidity, effectiveness and im- 
mensity of the practical progress which has 
been made and which, in this country, has 
been so particularly noticeable, not only 
in the art of telephone and telephone ex- 
change appliances, engineering and prac- 
tice, but also in the sister applications of 
both branches of electrical illuminetion, 
the transmission of power and the elec- 
tric propulsion of vehicles, both by direct 
and alternating currents, is due in part to 
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into exchange telephony, or even all of the 
most important ones; it can refer only, 
and that in the briefest and most general 
way, to the broad line of advance; but it 
would be incomplete did it not mention 
the one feature in which apparently no 
practical development has been made. 
Several years ago I wrote a series of papers 
on telephone relays or repeaters calling 
attention to the fact that there was no 
such thing, reciting the difficulties in the 
way, and stating the reason why, in my 
opinion, we had no right to confidently 
expect that such a device would be pro- 
duced. It is, perhaps, eight years since 
then, but though many forms of telephone 
repeater have both before and since that 
time been devised and patented, there is 
still no sign of a practical telephone re- 
peater capable of producing results con- 
stituting any improvement over the re- 
sults which on lines of equal length can 
be produced without it. 


Reproduced from the ELECTRICAL Review of May 10, 1883. 


ness and in communicating with one 
another. 

In a final word on the telephone ex- 
change let me call attention to the meas- 
ured service system of charging, which is 
to such a marked degree superseding— 
where the conditions are appropriate—the 
flat rates which in 1882 were nearly uni- 
versal. Evcrybody, or nearly everybody, 
used to think the flat rate was all right, 
and that language was being accurately 
employed when we spoke of “renting a 
telephone,” but many of us have learned 
to believe that the “call,” not the “instru- 
ment,” is the unit of telephone exchange 
work; that selling service, not reating 
telephones, is the true business of the ex- 
change, and that whether a flat rate or a 
so-much-for-so-many-calls rate be adopt- 
ed, the traffic is the thing to be considered, 
and the service is the thing which is 
bought and sold. 

I am no advocate of that perverted 


the faculty of making and using labor and 
time-saving inventions necessarily brought 
into abnormal play by the settling of an 
already highly civilized race in a savage 
country, and carried forward by heredity, 
in part to a highly vital atmosphere fos- 
tering a spirit of inquisitive and utilitar- 
ian restlessness, and in part to an enlight- 
ened patent law cffcring great reward for 
great achievement. 

From the beginning of our patent sys 
tem up to February 15, twenty years 28° 
there had been granted United States 
patents on subjects relating to electricity 
and magnetism to the number of 4,697. 
But during the next twenty years—tha 
is, from February 15, 1882, up to Decem- 
ber 31, 1901—38,934 United States pat- 
ents on inventions involving the employ- 
ment of the same two forces have To 
granted ; nearly nine times as many 1m a 
last twenty years as were issued in te 
preceding half century. 
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The Pacific Ocean Cable. 

It is estimated that there is invested in 
ocean cables the good round sum of $400,- 
000,000. The enterprise of the men who 
have laid the cables and the demand of 
the civilized world for this service made 
it possible for these great investments to 
become of value. 

This article, how- 
ever, is not intended 
to describe the cables 
of the world, but 
more particularly to 
speak of the latest ca- 
ble enterprise that is 
attracting the atten- 
tion and interest of 
every one, viz., the 
laying of the cable in 
the Pacific Ocean 
from San Francisco 
to the Philippines. 

On this page is pre- 
sented a photograph 
of Mr. Geo. G. Ward. 
the v'ce-presiden/ and 
general manago- of 
the Commercial Ca- 
ble Company, and one 
of the most active 
and able cable men 
of the day. In re- 
spect to the laying of the Pacific cable, 
Mr. Ward represents the Commercial 
Pacific Cable Company, as vice-president 
and general manager, of which company 
Mr. John W. Mackay, probably the largest 
individual cable owner in the world, is 
president. 

This company, with an authorized capi- 
tal stock of $3,000,000, with great enter- 
prise, has planned to lay a cable from San 
Francisco to Honolulu, and from Hono- 
lulu to Manila, as shown on the miniature 
map on this page. 

Mr. Mackay wrote to the Hon. John 
Hay, Secretary of State, on August 22, 
1902, as follows: 

I beg leave to state I wish to lay and 
operate a submarine cable or cables from 
California to the Philippine Islands by 
way of the Hawaiian Islands, by means 

of an American corporation to be organ- 
ized hereafter. I ask no subsidy or guar- 
antee in connection with the same. Before 
proceeding, however, I respectfully write 
to ascertain the conditions upon which 
such cable may be landed at the various 
points under the jurisdiction and control 
of the United States. The same condi- 
tions that have been prescribed by the 
United States in connection with the land- 
ing of Atlantic cables owned by domestic 
corporations will be satisfactory to me in 
connection with this proposed enterprise. 
I do not ask and shall not expect the 


GEORGE GQ. WARD, 
VICE-PRESIDENT AND GENERAL MANAGER, THE COMMERCIAL CABLE 
COMPANY. 
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United States Government to ensure or 
indemnify me against any existing land- 
ing rights of any company or companies 
in respect to the Philippine Islands or 
any other islands in the Pacific. If the 
conditions should be substantially the same 
as those upon which the United States 
Atlantic cables were landed and if the 


W. H. BAKER, 
VICE-PRESIDENT AND GENERAL MANAGER, THE POSTAL TELEGRAPH 
COMPANY. 


REPRESENTATIVE CABLE AND TELEGRAPH MANAGERS. ` 


same should be indicated to me without 
delay, I would arrange immediately for 
the manufacture and undertake to have 
the first section between California and 
the Hawaiian Islands completed by Sep- 
tember, 1902, unless prevented by force 
majeure. I trust this application will re- 
ceive prompt and favorable consideration, 
as it is the intention to reduce materially 
the tariff between the United States and 


ROUTE OF THE TRANS-PACIFIC CABLE. 


the Philippine Islands, China and Japan. 
Mr. George G. Ward, vice-president of the 
Commercial Cable Company, will take 
pleasure in calling upon you, soon after 
the first of September next, should you 
require any further information on the 
subject. 
I am, sir, yours obediently, 
Joun W. Maoxay. 


The announcement of this intention on 
the part of Mr. Mackay and his associates 


has already caused a reduction in the 
cable rate from New York to the Philip- 
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pine Islands. In September last the rate 
was $2.35 per word; this has been re- 
duced by the European cable companies 
to $1.66 per word. 

It is announced by the Commercial 
Pacific Cable Company that the rate it 
will charge from San Francisco to China 

will be $1 per word; 
from San Francisco 
to Manila $1 per 
word, and ‘rom San 
Francisco to Hono- 
lulu fifty cents per 
word; this last rate, 
however, to be re- 
duced to thirty-five 
cents per word when 
the entire length of 
cable is completed. 

In a recent state- 
ment the Commercial 
Cable Company an- 
nounced its position 
ag follows: 

This cable company 
agrees to furnish all 
the money, purchase 
and lay the cable at 
the smallest cost con- 
sistent. with first- 
class work; utilize 
the most experienced 
and expert cable talent; take the risk of 
breakdowns and failures of the cable to 
work; take the risk of the business not 
paying; give the government the right to 
fix its own rates for government business, 
and finally this cable company agrees to 
reduce the public rate to Manila and China 
to $1 per word. And then, after taking 
all these obligations upon itself, the com- 
pany gives the government the option to 
take over the cable at any time at its ap- 
praised valuation. The Commercial com- 
pany can construct this cable for about 
$12,000,000. Government construction 
would probably cost $20,000,000, and even 
then the cable might not work on account 
of bad construction or the vast ocean 
depths to be encountered. 

From. the above interesting facts it is 
fairly safe to believe that the Pacific cable 
will soon be laid by the Commercial Pacific 
Cable Company. Whether the United 
States Government will decide to erect a 
cable in competition or not is for the 
future to disclose. 

It will be seen that the cost of the cable 
is estimated to be $12,000,000 ; the contract 
has already been let for the first section 
of the cable, between San Francisco and 
Honolulu, which will cost $2,224,226; 
this price being simply for the cable from 
shore to shore and does not include the 
shore connections, cable-ships, cable-houses 


and other necessary expenditures on shore. 
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Some Twentieth Anniversary Greetings. 


Complimentary Words from Old-time Friends of the “Electrical Review.” 


FROM ONE OF THE FIRST MANUFACTURERS 
OF TELEPHONE APPARATUS IN 
THE UNITED STATES. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

As an advertiser and reader of the 
ELECTRICAL REview for a score of years, 
I take this, its twentieth birthday, to note 
an old-timer’s observation on the electrical 


situation since 1878, the year the telephone 
began to be heard and not seen. 

A year or two later came the electric 
light, and with it the storage battery of the 
Frenchman, Faure, brought over from 
France in 1880, and was the first electric 
motive power used on a car to propel it. 
This car was built for a Baltimore com- 
pany, the Electric Storage Company. 

About this time Daft was experimenting 
with his track conductor and motor. The 
writer visited and rode upon his car at 
Greenville, N. J. 

The expansion of the electric railway 
motors from that time to the present has 
eclipsed one’s most sanguine expectations. 

When I observe the enormous electric 
motors moving the heaviest freight trains 
in the Baltimore & Ohio tunnel in Balti- 
more, my thoughts revert to 1849, when 
an operator in Professor S. F. B. Morse’s 
residence, at Poughkeepsie, and I wonder 
what that great inventor would say were 
he to rise up in this generation; without 
doubt he would repeat his first message: 


“What hath God wrought.” 
A. G. Davis. 


Baltimore, January 29. 


SOME KIND EXPRESSIONS OF GOOD WILI 
FOR THE “ELECTRICAL REVIEW” 
AND ITS STAFF. 

To THe EDITOR OF THE ELECTRICAL REVIEW : 

As a former member of the family, 
I can not possibly let the fifteenth of 
February pass without sending my sin- 
cerest congratulations to the oldest elec- 
trical weekly in the United States. 
~ To look back upon twenty years of in- 
-cessant good work is a record of which 
few technical journals can boast. For the 
ELECTRICAL REVIEW this is indeed a proud 
achievement, which can best be appre- 
ciated by those who have followed from 
the start the painstaking labor which has 
led your journal from a small beginning 
to the prominent place which it now oc- 
cupies among its contemporaries. 


While it would be difficult to state 
definitely to what cxtent the wonderful 
progress in the various branches of ap- 
plied electricity is due to the publicity and 
encouragement given inventors and manu- 
facturers by your valued paper, it is cer- 
tainly but a well merited acknowledgment 


to state that not a small share of that 


progress must be attributed to ihe captain 
who has steered the ship and the men be- 
hind the guns of the Evectricat Re- 
VIEW. 

It is the sincere hope of one of your 
well-wishers that the ELECTRICAL RE- 
VIEW, with a past record so pregnant with 
good work, may live to celebrate its cen- 
tennial, constantly attaining a higher level 
of uscfulness for the electrical fraternity, 
a trusted counselor and leader in the van 
of electrical science. 

Victor M. BERTHOLD. 

Boston, January 29. 


— 


REMINISCENCES FROM ONE OF THE PIO- 
NEERS OF THE ELECTRIC LIGHTING 
INDUSTRY. 

To THe EDITOR oF THE ELECTRICAL REVIEW: 

We are apt to look at the world from our 
own point of view, and I am, therefore, 
in what I am about to say, confining my 
reminiscences to my own personal ex- 
periences. 

In 1887 the Boston Edison Company 
had quite a discussion in its own ranks 
as to whether there was installed at that 
time an equivalent of either 6,700 incan- 
descent lamps or 6,900. During the last 
ten days of 1901 over 8,000 lamps were 
added to its circuits. When the Head 
Place station, having a possible capacity 
of forty 50-kilowatt generators, was 
finished, a severe criticism was passed upon 
the management because it was thought 
it would never be possible to obtain suf- 
ficient business to use up the capacity of 
the station. We have recently ordered for 
the coming winter’s load an additional 
capacity of 3,200 kilowatts, and have no 
reason to doubt that it will be necessary 
to duplicate this order for the next year, 
all of which means that the clectric light- 
ing business of to-day is growing at such 
a rate that it is hard to remember that 
fifteen years ago it did not exist. I have 
still a very vivid recollection of the night 
in July, 1883, when W. S. Andrews 


started up the first three-wire plant in 
Pennsylvania. It was more of a red- 
letter day than is the completion of a 
25,000-kilowatt central station of the year 
1901. Notwithstanding this great ad- 
vance, it has all come about in such a short 
number of years that, as you say in your 
letter, the young men of those days are 
still the young men of to-day. 


C. L. Ep@ar. 
Boston, February 3. 


HOW TWENTY YEARS HAS CHANGED 
OPTIMISM TO ACCOMPLISHMENT. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I take pleasure in congratulating the 
ELECTRICAL REVIEW, and its worthy edi- 
tor, upon having reached its twentieth 
birthday. 

From my point of view, the greatest 
strides in the electrical world within the 
last twenty years have been made in the 
direction of light and power. The de- 
velopment has been simply astounding. 
We have gone from the imponderable to 
thousands of tons weight—from light to 
that point where trains of great tonnage 
are moved by electricity—and in my 
opinion the ficld has hardly been touched. 

When in the early nineties, in a paper 
read at a convention at Denver, I at- 
tempted to call the attention of railroad 
people to this phase and begged them to 
avail themselves of it, technical railroad 
journals very pleasantly charged me with 
a serious case of optimism. Looking 
backward, the editors to-day would prob- 
ably not be angry at me if I should say, 
“T told you so.’ 

I have selected what I consider the 
greatest development, but alongside of 
this there has been such progress in elec- 
trical lines and application in so many 
ways, each having a specific field, that it 
would take a long article to even treat 
of them by mere mention. 

We all should feel well satisfied and 
thankful that our lines were cast in the 
electrical places, and that in our little way 
we have helped to do the future world a 
great deal of good, and to that end no 
journal has more consistently or more 
steadfastly held than the one managed by 
yourself. Wishing you many happy re 
turns of the day, I am, yours truly, 

CHARLES SELDEN. 


Baltimore, January 31. 
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Reminiscences of an Old-Time 
Telegrapher. | 


can boast of having witnessed and 
recorded for a score of years the 
wonderful development and achievements 
of the science for which you were named. 

Your memory goes back to the time 
when the streets of our cities were fairly 
littered with poles and wires for both tele- 
phonic and telegraphic purposes, and 
also with those for the more dangerous 
currents for electric light and power. 

Now as you ride through Manhattan or 
other of our principal cities in elegant 
cars, heated, lighted and propelled by elec- 
tricity, which is conducted and applied by 
invisible agents, and consider that all the 
energy necessary for these various func- 
tions and also much of that used for 
lighting the streets and great buildings 
is being extracted from coal which is 
burned miles away, you and most thinking 
people say, not as did the first public 
telegraph message, “What hath God 
wrought ?” but what hath the inspiration 
of God enabled man to accomplish? 

If some “old-timer” should repeat the 
familiar saying, “This is not so wonderful 
as what they did when I was a boy,” you 
would think him an old fossil. Yet he 
might be more than half right. You were 
born in an electric age, after telegraphic 
lines and cables compassed the earth and 
people had become quite familiar with the 
telephone another thing had taken place 
of equal importance. The commercial 
world had gone wild with the idea that 
there was money in anything which was 
electrical. 

How different two score years earlier. 


()’ this, your twentieth birthday, you 


Then, as now, New York was the first city ` 


of the land, but its streets were lighted by 
whale oil lamps. Its water was obtained 
from cisterns which were supplied from 
dirty roofs and street pumps, which were 
in dangerous proximity to various sources 
of contagion, and there were no sewers. 

The trucking was done by single drays 
without springs, and the only public con- 
veyances for the people were three or four 
lines of omnibusses, all of which started 
at South Ferry and each ran about three 
miles to various points on the northern 
limits of the city. The fare was one York 
shilling. 

Faraday and Morse were both born in 
the year in which Washington was first in- 


- augurated president of the United States. 


By Henry A. Reed. 


Daniell was then about one year old. 
Henry was born six years later. 

_ The first recording telegraph, which 
was the result of the combined labors of 
these four great men, although for more 
than half the number of years that 
measure your life it was enduring its birth 
throes, did not become a publicly acknowl- 
edged child of science until 1843. 

In that year, with difficulty, an appro- 
priation of $30,000 for building an ex- 
perimental line was obtained from Con- 
gress, it being then impossible to engage 
private capital. 

Colonel Tom Benton, as he voted aye, 
said: “Give the crank the money to get 
rid of him.” Hon. Cave Johnson, who two 
years later became Postmaster-General, 
suggested that part of the appropriation 
should be used for experiments in mes- 
merism, and the Hon. Sam Houston 
thought Millerism should be assisted 
with it. 

The acquaintance of the common people 
at that time with electricity was well illus- 
trated (if you will pardon a personal al- 
lusion) by a neighbor of my mother’s 
who enquired of her what Henry was 


doing. Being sure that the enquirer had 


never heard of electricity, she replied, “He 
is sending messages by lightning,’ to 
which the reply was, “Ah! that must be a 
mistake, for nobody but God Almighty 
can control that.” 

Such was the field in which the first 
telegraph was being established in 1844. 
Its first public exhibition in New York 
was in the winter of 1844-45 when Ezra 
Cornell (the founder of Cornell Uni- 
versity) and Mr. O. S. Wood (who is still 
living), having paid Professor Stillman 
$50 for an opinion that the amount of 
electricity for their experiments would 
not endanger the buildings, were allowed 
to run a wire over housetops from the 
corner of Chambers street and Broadway 
several blocks northward and to amuse the 
people for the purpose of getting sub- 
scriptions to a stock of $15,000 to build 
a line from Fort Lee to Philadelphia. 

Even at that date they watered the stock 
and gave $200 scrip for $100 cash. By 
this inducement they got from New York- 
ers about half the subscription and the 
owners of the patents made up the balance. 

The first record I find of electricity 
earning money was on April 1, 1844. The 


only line then existing was the govern- 
ment line from Baltimore to Washington. 
As the government had no use for it, 
consent was obtained to charge for private 
messages, the Postmaster-General fixing 
the tariff at one cent for four characters. 

A certain politician was willing to take 
the risk of being the first fool, but claimed 
to have only one cent in change. The 
Washington onerator said to Baltimore 
for him, “4,” which was an agreed signal 
for “what time is it.” The reply came 
back, “one o’clock.” This customer seems 
to have paid the first cent ever earned by 
this great industry. This was the only 
revenue for four days. On the fifth day 
twelve cents were earned. 

Soon after, however, people began to 
smell money in it, and in 1845 lines were 
built from Philadelphia to New York, to 
Harrisburg, to Baltimore and Washington. 

In 1846 the woods were full of people 
hunting poles and a surprisingly large 
mileage of lines was built. 

Starting from Utica lines were built 
each way, and New York and Buffalo were 
connected in the fall of 1848. This was 
the first line working from New York, 
although messages had been previously 
sent from Fort Lee, South, the messages 
having been taken across the river in 
boats. 

When Professor Morse first announced 
that he had invented a recording telegraph 
people thought him a crank, if not a 
lunatic. When he first demonstrated the 
truth of his claim beyond a possible doubt 
most people looked upon it as an inspira- 
tion, as though it had been handed down 
to him as were the tables of the law unto 
Moses. 

Later, and still, men wonder that this 
great invention should have been perfected 
by an artist instead of by such scientists 
as Faraday and Henry, or others whose 
work was largely along the lines leading 
up to it. 

May this not be explained by the fact 
that the scientist is engaged in developing, 
or rather discovering, and explaining cer- 
tain principles, whereas the great artist 
must be trained in the science of combina- 
tion? He studies to combine his colors 
and thoughts for certain effects. 

The portrait must not only be true in 
outline, but must show character, the 
portraiture of which requires that a large 
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amount of brains be mixed with the colors. 
As Morse had to paint a landscape by 
combining the strength of the mountain 
crag with the beauty of the shaded brook 
and the sentiment of the lover’s bower, so 
he was able as an inventor to make his 
alphabet from ideas suggested by sema- 
phoric signals, to use the dynamic force 
of electricity which had recently been dis- 
covered by Faraday and developed by 


Henry, and the constant-current battery — 


of Daniell, as well as the mechanical 
genius of Vail. By the combination of 
these he succeeded in perfecting the Morse 
telegraph, practically as it is now used for 
ordinary commercial purposes on nearly 
every land line in the world. 
Henry A. REED. 
New York, February 8. 


British Telegraphic Improvement. 


Sir John Leng, M. P., has received the 
following reply from Lord Londonderry, 
the Postmaster-General, to his letter of 
the 17th ult., in which he comments 
upon the recent interruption of the tele- 
graphic communication, and suggested 
“that a submarine cable should be laid 
along the east coast, say from Harwich to 
Aberdeen, from which branches could be 
taken to Hull, Newcastle, Leith, Dundee, 
and Aberdeen.” Sir John Leng further 
added that both in first cost and in main- 
tenance such a cable would be much 
cheaper than underground wires. 

The following interesting communica- 
tion is abstracted from an English con- 
temporary: 

In his reply, Lord Londonderry states 
that the underground line to the north 
which is now being laid will extend, in the 
first instance, to Birmingham, Liverpool, 
Manchester, Leeds, Newcastle, Glasgow, 
and Edinburgh, and will afford security 
against interruption of telegraphic com- 
munication not only to these important 
cities, but also to many intermediate 
towns, while it will give practical security 
tw Sheffield and the towns on the east 
coast, and increase the stability of the 
telegraphic service generally. 

“To carry out your plans with any ap- 
proach to efficiency it would be necessary 
to lay one four-wire cable from a point 


near Harwich to a point near Hull, one 


four-wire cable from a point near Har- 
wich to a point near Newcastle, three 
four-wire cables from a point near Har- 
wich to a point near Leith, and one 
four-wire cable from a point near Har- 
wich to a point near Dundee, and con- 
tinue the same cable to a point near 


Aberdeen. 
“These cables, together with the neces- 
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sary connecting wires to the Central 
Telegraph Office and the post offices at 
Hull, Newcastle, Edinburgh, Dundee, and 
Aberdeen, would cost fifty per cent more 
than the underground line to the north 
which this department is laying down, 
and it would afford no security to Bir- 
mingham, Manchester, Liverpool, Leeds, 
or Glasgow. 

“The underground line is now approach- 
ing Stafford, and will be extended as soon 
as possible to Warrington, whence there 
are underground wires already to Liver- 
pool and Manchester, and the scheme will 
be so carried out as to fit in throughout 
with the underground system and be 
available for making good interrupted 
aerial wires at a great many points. The 
submarine cables, on the other hand, would 
be out of relation with the overground sys- 
tem, and could not be connected or fitted 
in from time to time at intermediate 
points. 

“In paper-insulated cables, although 
they are below aerial lines in electrical 
efficiency, we have a means of providing 
wires which are less costly and more ef- 
ficient than those insulated with gutta- 


percha. We now, therefore, feel that we 
may proceed with the underground line 


to the north as far as the financial ex- . 


igencies of the state will allow. No satis- 
factory type of paper-insulated cable for 
submarine use has yet been produced. It 
ig still necessary ın submarine cables to 
use gutta-percha. Therefore, if we re- 
sorted to submarine cables we should lose 
the advantage in electrical efficiency which 
we have gained in our underground line 
by the adoption of paper-insulated wires. 

“There are other respects in which the 
submarine cables would compare unfavor- 
ably with the underground line. They 
would be more costly to maintain, they 
would be often and for considerable 
periods interrupted; they would increase 
the difficulty and cost of maintaining the 
existing Anglo-Continental cables across 
which they would be laid, and they would 
require to be entirely renewed much 
sooner than the underground line. 

“But the main objections are that they 
would cost more to construct, would be 
less efficient from an electrical point of 
view, and would afford less security to the 
eee communications of the king- 

om.” 


/_> 

A stone which a workman was dressing 
exploded recently at the Cartnell quarries, 
Thorold. Several accidents of similar 
character have occurred there. The quar- 
ry is leased by the National Contracting 
Company, of New York, which had about 
fifty men employed taking out huge blocks 
to be used in the big power plant at 
Niagara Falls, N. Y. It is thought moist- 
ure had got into the blocks, which, freez- 
ing, caused them to burst with great force. 


Vol. 40—No. 7 


Portraits. 


In this issue are presented a number of 
portraits of the men who have conducted 
great electrical operations and who fairly 
represent the “captains of industry” in 
this particular branch of industrial de- 
velopment. Among them are those who 
have carried the arts of electric lighting, 
the telephone, the telegraph, the electric 
railway and kindred branches to their 
present high point of industrial develop- 
ment in this country. The gentlemen 
whose portraits are shown are all living 
and are all representative men on the in- 
dustrial side of their various departments 
of activity. 

In its issue of January 12, 1901, the 
ELEcTRICAL Review presented about 
e.ghty portraits of the engineers and 
scientists who had up to that time been 
foremost in contributing to electrical ad- 
vancement. The series of portraits here 
shown is, in a sense, complementary to 
that list and shows the men who have 
laid the foundation for an industrial 
development second to none which the 
country can show. 


Projectile-Speed Indicator. 


The Wolf air-shock indicator, as de- 
scribed in Electricity (London), is 
adapted for electrically recording the 
speed of a projectile between two given 
points possesses many points of ad- 
vantage. The Wheatstone screen method 
which, up to the present, has been the 
almost universally accepted medium for 
projectile speed measurements, consists of 
a pair of wire screens, each wound with 
wire of a suitable “mesh,” and connected 
in circuit with a chronograph; one of 
these screens is placed in a suitable posi- 
tion near the muzzle of the gun, while 
the other is placed at a convenient dis- 
tance, such as 100 yards, and, like the 
first, immediately in the path of the pro- 
jectile. The latter, when fired, cuts first one 
wire and then the other, the actual time 
of fracture being electrically registered 
on the corresponding chronograph. The 
method is ingenious, but possesses an at- 
tendant demerit in that it requires Te 
setting after each discharge, and also for 
different sizes of projectiles. The Wolf 
air-shock indicator, on the other hand, 
sets itself automatically after each dis- 
charge, and is applicable for various pro- 
jectiles ranging between fairly wide limits 
as regards size. It consists of a couple of 
diaphragms which normally close the 
chronograph circuit; they are, however, 
so adjusted as to be set in momenta 
vibration by the conical air wave whic 
immediately precedes the passage of the 
projectile, thus interrupting the circuit 
and recording the time. As with the 
Wheatstone screen, one of these is placed 
near the muzzle of the gun and the other 
at a convenient distance. 
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ALTERNATING CURRENT MACHINERY 
FOR HIGH AND LOW FREQUENCIES—I. 


BY B. A. BEHREND. 


The most marked feature in the recent 
development of the art of heavy elcctrical 
engineering is the centralization of power. 
Gigantic stations have arisen in our large 
cities generating enormous quantitics of 
electrical energy in a single power-house 
and distributing it either for railway pur- 
poses or for street and incandescent light- 
ing. 

We see the parallel of these agglomera- 
tions of power in the field of political 
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twenty-five cycles per second and even at 


thirty-five cycles it is very disagreeable. 


The same may be said of the alternating- 


current are. At forty cycles and above 
both the are light and the incandescent 
light are pleasant and satisfactory to the 
eye. Induction and synchronous motors 
are inherently very well fitted for forty or 
fifty cycles, and it is, therefore, most 
natural that our first alternating-current 
systems were designed for frequencies of 
between forty and fifty. It is not saying 
too much that, until very recently, all 
large European central stations were de- 
signed for frequencies near forty. It is 
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Fie. 1.—OUTLINE PLANs oF A 60-CYCLE GENERATOR. 


economy and, in fact, any physiological 
organism presents us the same phenome- 
non. It is a great law of nature, this de- 
velopment and control of energy from a 
single centre. 

Most of our great power stations use 
alternating-current machinery producing 
alternating currents of high potential, 
transmitting the energy in the form of 
alternating currents to motors, synchro- 
nous and non-synchronous, to rotary con- 
verters, and to transformers for lighting 
purposes. Alternating-current machinery 
has thus been developed along two lines 
which, although not differing essentially 
from one another, yet show such material 
distinctions that it will be of interest to 
consider them in this article. 

Are lighting and incandescent lighting 
are not feasible at low frequencies. In- 
candescent lighting is unbearable at 


only owing to the influence of American 
practice that of late central stations, es- 
pecially in England, have been equipped 
with twenty-five-cycle apparatus. 

It might be expected, without entering 
into details, that a good deal could be 
said in favor of either system. At first 
sight it appears as if a frequency which 
is adaptable to motors as well as to light- 
ing would naturally be preferable to one 
which does not permit of lighting without 
the use of transforming apparatus, such 


-as rotary converters or motors driving 


series arc-light dynamos. But a more 
serious consideration of the technical ad- 
vantages and drawbacks of both frequen- 
cies shows that cither system has typical 
advantages and typical drawbacks. 

Let us first turn our attention to the 
generating units for sixty cycles. Omit- 
ting, for the present, the steam turbine as 
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a prime mover most of our large generators 
are driven by steam engines of slow speed. 
Engines of 1,000 horse-power or more are 
rarely run at speeds higher than 120 revo- 
lutions per minute. Large units of 4,000 
or 5,000 horse-power generally run at 
about seventy-five revolutions per minute. 
As the number of poles is inversely pro- 
portional to the speed, it follows that these 
slow-speed generators must have a very 
large number of poles. A generator run- 
ning at 120 revolutions per minute and 
producing sixty cycles must have sixty 
poles, while a generator running at 
seventy-five revolutions per minute must 
have ninety-six poles. 

As these poles have to 

be placed on the cir- 
cumference of a wheel, 

it is obvious that very 

large diameters are 
required to find space 

for all the poles. Let 

us illustrate our 
points by actual de- 

signs. Fig. 1 shows a 
600-kilowatt two- 

phase generator run- 

À ning at 129 revolu- 
tions per minute pro- 

ducing alternate cur- 

rents at 2,400 volts 

and sixty cycles. The 
generator is one of 

two machines built by 

the Bullock Electric 
Manufacturing Com- 

pany for the city of 
Nashville, Tenn. The 

load consists mainly 

of arc lights, hence 

the necessity of using 

‘sixty cycles. As the sixty poles require a 
large diameter anyway, the flywheel is 
used to support the poles. From Fig. 1 . 
it may be seen that the armature is very — 
narrow, while the diameter is large. The 
bore of the stationary armature is fifteen 
feet, the length of the pole, measured along 
the shaft, being seven inches. | 
Another illustration will serve to bring 
out more clearly the peculiar features of 
the sixty-cycle slow-speed generators. Fig. 
2 shows a generator for 2,500 to 3,200 
kilowatts operating at seventy-five revolu- 
tions per minute and producing 4,500 
volts at sixty cycles. It is one of the units 
being built at present by the same company 
for the Cincinnati Gas and Electric Com- 
pany. The revolving ficld consists of 
ninety-six poles which are dovetailed into 
the rim of the flywheel. Here again the 
great number of poles made it possible 
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to’ put the poles directly: on the flywheel, 
thue avoiding a separate flywheel. While 
it is true that engine-type generators may 
be made somewhat smaller in diameter 
than flywheel-type generators, meaning, 
generally speaking, a slightly smaller cost 
of the machine proper, the advantages of 
the flywheel-type generator are certainly 
very striking from an engineering point 
of view. Instead of two revolving ele- 
ments of approximately the same size 
placed closely side by side on the shaft 
of the engine, we have only one rotor 
which serves both as flywheel and as re- 
volving field. If the load is subject to 
sudden changes the engine shaft and the 


Fic. 2.—OUTLINE PLANs OF A 3,000-Kw., 4,500-VoLT, 3-PHase, 60-CYCLE ALTERNATOR FOR 75 R. P. M. 


‘arms of the two wheels may be subjected 


to immense strains, which are avoided in 
the flywheel-type of generator. Also the 
distance between the centres of the engine 
cylinders can be kept smaller and, there- 
fore, the engine shaft may be made with 
a smaller diameter. The armature of the 
generator illustrated in Fig. 2 has a bore 
of thirty feet, the flywheel being some- 
what larger than twenty-eight feet. 

In order to make such narrow machines 
of large diameters mechanically stiff and 
rigid with a minimum of material, both 
for the 600-kilowatt and the 3,000-kilo- 
watt units, a construction has been worked 
out which may be of interest. In Fig. 1 
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the yoke ring, in which the armature 
laminations are held, is made of a verv 
light casting, rigidity being obtained by 
two cast-iron end-housings which are 
clearly shown in the figure. The feet in 
this generator are attached to the yoke 
and not to the end-housings, as in Fig. 2. 
The flywheel has the shape of a U, the 
poles being bolted to the rim, a construc- 
tion which was originated by Mr. C. E. L. 
Brown. 

The 3,000-kilowatt units are built up 
differently. The end-housings, made in 
sections and bolted together, are provided 
with feet. Between them are put the 


armature laminations, which are built up 


in twenty-four sections, each section being 
removable. The yoke is not a complete 
ring as in Fig. 1, but consists also „of 
twenty-four sections, each section of the 
laminations being held in a cast-iron sec- 
tion of the same length. The sections are 
bolted to the end-housings. 

In devising a construction which en- 
ables us to make, with a small amount of 
material, a stiff but narrow armature, lies 
the main difficulty of building slow-speed 
sixty-cycle alternators. It is, so to speak, 
a mechanical difficulty that is to be over- 
come rather than an electrical. Theamount 
of active material on sixty-cycle generators 
of large diameter is small, and therefore 
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it may be said that large diameters, as far 
as the material for the magnetic circuit 
is concerned, lead to economical designs. 
But, unless also economical mechanical 
constructions are chosen which unite 
rigidity and stiffness with a small weight, 
the economy obtained electrically will be 
more than balanced by the more expensive 
mechanical construction. 

The efficiencies of these slow-speed, 
sixty-cycle generators are very high and 
the heating is extremely low. The former 
point, perhaps, is not so apparent as the 
latter. Of the generator illustrated in 
Fig. 1 the efficiency at full load is ninety- 
five per cent, while the generator illus- 
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trated in Fig. 2 has an efficiency of ninety- 
six and one-half per cent at a rating of 
3,000 kilowatts. 

As to heating, it may be remarked that, 
in the first place, the radiating surfaces are 
much larger than in machines of smaller 
diameter and greater length, and in the 
second place, the peripheral speed of these 
slow-speed, sixty-cycle generators 1s ge? 
erally in the neighborhood of 6,000 feet 
per minute, and, therefore, excellent ven- 
tilation is obtained. As a matter of fact, 
the temperature rise above the surroun”- 
ing air hardly ever exceeds thirty oe 
centigrade, owing to the combined effec 
of the large radiating surfaces and the fan 
action of the revolving field. ; 
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Ago and To-day. 


(By Our Special Correspondent in Great Britain.) 


UTSIDE the field of telegraphy 
0 practically the entire development 
in electrical science and its appli- 
cations in Great Britain and Europe gen- 
erally has taken place during the past 
twenty years, and my endeavor is, not to 
give a history of that period—a rather 
too ambitious task in the pages of a 
weekly journal—but to give a few facts 
which will enable a comparison to be 
formed as to the extent of the use of elec- 
tricity a score of years ago and its employ- 
ment at the present time. 

The period takes us back to the begin- 
ning of the year 1882, previous to the pass- 
ing of the first electric lighting act in 
England. In the lighting industry these 


were the palmy days of the Jablochkoff | 


electric candle, which had as competitors 
the Edison A and B incandescent lamp, 
the Swan incandescent lamp, and in a 
lesser degree Siemens & Crompton arcs 
and others. The price of Jablochkoff 
candles then stood at three shillings per 
thousand, and during 1881 some 2,000,000 
were sold. As a result of the Paris exhi- 
bition of 1878 the Avenue de L’Opera in 
Paris was illuminated by this means for 
some years, as were also the Victoria Em- 
bankment in London, some large business 
houses in the same city, the Havre Docks 
and the Antwerp Railway Dock and Basin. 
The company operating the patents, in 
conjunction with those of Gramme and 
others, was the Société L’Eclairage Elec- 
trique with a capital of 6,550,000 francs. 

In England the Brush Company, with 
a capital of £800,000, Messrs. Crompton 
& Company and Messrs. Siemens were ex- 
ecuting most of the work then in hand. 
Thus we had the lighting of the city of 
London, being maintained by the Brush 
Company, Messrs. Siemens & Company, 
and a system known as the London sys- 
tem, this latter coming in when the 
Jablochkoff Company failed to fulfill its 
contract. At the same time what street 
lighting there was throughout the Conti- 
nent generally was more or less of an ex- 
perimental nature. The chief progress 
was being made in Great Britain, both in 
this and in private lighting, of which a 
great part was confined to mining work. 
The Edison station established in London 
for lighting Holborn contained the largest 
machines hitherto constructed, which were 
designed for 1,000 lights of sixteen candle- 
power, which were fitted two in each gas 


lamp-post. The “multiple arc” method of 
connection, an invention of Mr. Edison’s, 
was used. Mr. Swan’s incandescent lamps 
were just being introduced, and the British 
Museum and the Savoy Theatre were 
among the earliest installations. 

Outside Great Britain, Edison com- 
panies were doing much work com- 
paratively, and although the principal 
streets and squares in Berlin were elec- 
trically lit for the first time on April 15, 
1882, by Siemens & Halske’s differential 
arcs, after a committee had visited Eng- 
land and Paris, the National Bank in Ber- 
lin and other places, at Milan and Ant- 
werp were equipped by the American con- 
cern, as was also the Strasburg Railway 
Terminus. In Madrid preliminary trials 
were being made with street lighting un- 
der the auspices of the Barcelona Electric 
Light Company. Siemens arcs were giv- 
ing much satisfaction at the Milan Rail- 
way station and an extension of their use 
resulted, while probably owing to the 
large installation of electric lamps at the 
Paris Exhibition of 1881, viz., 2,000 arcs, 
candles and incandescents, the Paris 
municipal authorities were moved to 
recommend the expenditure of 75,000 
francs in order to demonstrate various 
methods of lighting their Council Hall, 
included among which were the Swan and 
Brush systems. 

Reverting to the public lghting of 
Berlin, it is to be noted that this was the 
first municipal installation on the Con- 
tinent to adopt the Siemens & Halske 
differential arc lighting system. At first 
there were thirty-six lamps in three cir- 
cuits of twelve each, manipulated off 
Hefner-Alteneck dynamos driven by gas 
engines. 

As will be seen from the foregoing, in 
practically every country in Europe com- 
ing events were casting their shadows be- 
fore in these somewhat isolated instances 
of the use of the electric light. Previous 
to the beginning of 1882 almost all the 
capital was invested in a few select com- 
panies, but this year saw a great rush to 
incorporate, and before the year was out, 
England alone could point to some thirty 
companies with a total capital of over 
six million pounds; but it would be un- 
kind to dwell upon the fact that a great 
proportion of these concerns were as 
quickly wound up. 

In view of the enormous amount of 


theatre lighting now in vogue it is signifi- 
cant that theatrical managers were among 
the first to see the advantages to be ob- 
tained from the use of this illuminant, for 
on a small scale much was being done in 
this direction twenty years ago. 

The inevitable bar to progress then was 
the want of anything like standardization 
in the various systems, but with a grad- 
ually increasing number of workers in the 
same field of operations, the process of 
evolution tended toward greater uni- 
formity each year, and the present posi- 
tion of the lighting industry in the por- 
tion of the Eastern Hemisphere under re- 
view quite holds its own with the results 
of the efforts of its more democratic 
friends in the western states. 

Great Britain probably has shown the 
greater advance, viewed from a certain 
standpoint, in spite of its somewhat char- 
acteristic conservatism. All the important 
cities in the kingdom are now supplied 
with electric light, either by a company 
or by its own municipal authorities. In 
London, the companies have held the 
field, there being no less than twenty in 
London and Greater London. Some 250 
towns and cities have a public and private 
supply, in many cases from a number of 
stations, a figure likely to be considerably 
increased in no great length of time, 
owing to the introduction of the supply 
in “bulk” proposals now materializing, a 
means whereby the smaller communities 
are guaranteed a cheaper supply than they 
themselves could maintain. In addition, 
over 250 towns have stations actually be- 
ing built or powers to build them. The 
capital expenditure of companies only is 
nearly £10,000,000 and a considerable 
larger sum has been invested by local 
bodies in electric supply. 

In Germany there are some 800 electric 
supply works, indicating a capital ex- 


penditure of nearly £30,000,000, while 


the magnificent water-power stations at 
Rheinfelden, and the numerous other sta- 
tions having large capacities, indicate 
sufficiently the contrast between the state 
of affairs twenty years ago and to-day. 
One noteworthy feature applicable to the 
“Fatherland” is the preponderance of 
municipally owned stations over those con- 
trolled by companies. In England, so far 
a3 lighting is concerned, matters are 
pretty equally distributed, as is the case 
in France, but in other countries munici- 
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palities do not always look with favor on 
embarking upon such enterprise. The 
aggregate capacity of the German stations 
is put at some 400,000 kilowatts. Italy 
claims a share in the credit for 
European progress if only by reason of 
the large water-power transmission plant 
at Parderno, while the distribution of 
electric power stations throughout France 
is in equal proportion to its rivals. wit- 
zerland and Belgium, not having the 
geographical dimensions to accomplish 
anything of a startling character, never- 
theless have not been left in the rear, es- 
pecially the former, while Russia, by con- 
trast as to territorial capacity, has made 
no abnormal show. 

- This, I think, disposes of the main 
points relating to electric lighting, and 
analyzing next the application of elec- 
tricity to the purposes of locomotion we 
find ourselves on very barren soil a score 
of years ago. The state of this industry 
is fully demonstrated when it is stated 
that experiments were being made in Ger- 
many to prove that two tram-cars could 
be run upon the same line of metals with- 
out affecting each other's specd. These 
were made in the presence of Dr. Werner 
Siemens. Previously to this, at the Paris 
exhibition of 1881, an experimental car 
was in daily use and carried over 80,000 
passengers. About this time, too, more 
ambitious trials were in progress on an 
ordinary steam railway between Paris and 
Gretz with what was an “intelligent an- 
ticipation” of the now little heard of Heil- 
mann locomotive. A Gramme dynamo, 
driven by a Brotherhood engine, was 
placed in a locomotive engine. A second 
dynamo was at the back of the train, 
driven by a belt off the rear axle. This, 
besides supplying current to thirty-one 
Maxim incandescent lamps while the train 
was in motion, also charged a battery of 
ninety-six Tommasini cells, which were in- 
tended to take over the duties of lighting 
the train when the latter was at rest. 
These trials were upon the Eastern Rail- 
way Company’s lines, but so far as the bat- 
teries were concerned they gave unsatis- 
factory results. Later on, Dr. Werner 
Siemens, with an improved apparatus, at- 
tained an average speed on the level of 
eleven miles an hour and overcame a 
grade of one in thirty at seven miles an 
hour. This experimental line ran from 
Charlottenburg to Spandauer Bock. The 
trolley was a tiny carriage with eight 
wheels, from which a couple of flexible 
cables supplied the energy to the car, and 
these experiments were said to have con- 
vinced Berlin electricians that the problem 
of adapting electricity to tramways had 
been solved. 
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The only other important demonstra- 
tions, at this period, to apply electricity 
to tramways was at the Crystal Palace, 
in London, where a system known as the 
Binko system of electric traction was ex- 
hibited. In this the current was trans- 
mitted from the power station to one of 
the track rails, from which it was con- 
ducted through the wheels to the motor 
and out through the opposite wheels, and 
thence to the other track rail. A line on 
a similar system, exploited by Messrs. 
Siemens & Halske, was also opened be- 
tween Goth and Zandvoort, near Amster- 
dam. As a matter of fact, such a system 
was experimented with by Dr. Siemens in 
1879. There were also some proposals 
being made by Mr. Edison at this time— 
t. e., 1882—for constructing a couple of 
lines in Switzerland. 

In comparison with the then condition 
of things greater progress has really been 
made with traction than lighting, as to 
all intents and purposes such a thing as 
an electric tramway or railway in the pres- 
ent-day acceptance of that term did not 
exist. It is true that the year 1883 saw 
a move in Ireland when the Portrush third- 
rail line, still running, was opened, fol- 
lowed soon afterward by the Birmingham 


accumulator line, but the difficulties en- 


countered in connection with these projects, 
only serve to emphasize the advance. 
Much as Great Britain has been ridiculed 
in the matter of mileage comparison with 
the United States, she has certainly shown 
the way in Europe to the majority. In 
some of the European countries, such as 
Spain, Turkey, Portugal and even Rus- 
sia, electric traction has received but 


scant attention, and as in the lighting in- 


dustry the more important components 
of the Continent are preeminent, France 
chiefly so by reason of the mixed nature 
of its equipment to-day. Throughout 
France there are some 950 miles of elec- 
tric tramways, etc., composed of trolley, 
conduit, accumulator, mixed accumulator 
and trolley, mixed trolley and conduit, 
and mixed trolley and surface contact 
systems. Of the total numbers of lines 
working, about two-thirds are by trolley. 
As recently as 1893 the total mileage was 
about twenty-five miles. 

Germany has some 150 towns equipped 
with nearly 2,000 miles of lines. Eng- 
land, or rather Great Britain, has a simi- 
Jar mileage reckoned in single track dis- 
tributed throughout some 100 towns. In 
some instances, however, such as Glasgow 
and Liverpool, the total of miles of track 
reaches 100. In Italy a deal of attention 
is being paid to the application of elec- 
trical energy to main steam lines, a fact 
unduly prominent by reason of the arbi- 
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tration into the electrical equipment of the 
London underground steam line. In 
Amsterdam a municipal system of electric 
trams is in progress, and in Spain and 
Portugal one hears of greater acceleration 
than hitherto; the Barmen - Elberfeld 
single-rail line in Germany and Par- 
liamentary sanction to a prototype be- 
tween Manchester and Liverpool also 
serve to render more insignificant than 
ever the lines existing a score of years 
ago. Then, too, the progress made in 
Great Britain must be judged side by side 
with certain notorious legislative re- 
strictive measures, which, although the 
opponents of municipal enterprise are apt 
to exaggerate their obstructive effects, 
have, nevertheless, retarded progress in a 
material way. Paris has now its “under- 
ground” contemporaneously with London, 
but London is the more fortunate, as it 
will shortly have two, if the publication 
of the arbitrators’ decision in respect of 
the electrification of the steam one on the 
continuous-current system goes for any- 
thing. The development of mountain 
railways in the Alps of Switzerland and 
similar parts, although of small magni- 
tude commercially, ranks high as an engi- 
neering feat. 

But one finds one’s self on much less 
speculative ground in 1882 in dealing 
with telegraphy and telephony, albeit, as 
stated at the commencement, the former 
was the more matured, even when we find 
30,000,000 telegrams being despatched 
in Great Britain alone during the year, 
and this when the minimum per tele- 
gram was one shilling, as against sixpence 
now. Over 100,000 miles of wires existed 
in the British Isles, besides four cables 
between England and France, at Havre, 
Dieppe, Boulogne and Calais; and others 
connecting isolated places such as the Shet- 
land Islands, etc. During 1882, also, se- 
vere gales wrought great havoc among 
these deep-sea lines which originated num- 
erous complaints of the want of a depart- 
mental repairing ship, a state of affairs 
remedied soon afterward by the passing 
of the necessary bill by Parliament. 
Thirteen thousand instruments were in 
use and 326 towns were connected. In 
the head office in London there were 140 
single needles, 200 Morse inkers, 170 
Morse sounders, 65 Wheatstone auto- 
matics and 12 quadruplex. The German 
telegraph system was connected to 221 
towns, and underground wires predom!- 
nated. The German postal authorities 
are responsible for some of the earliest 
experiments in simultaneous telegraphy 
and telephony over the same line. Those 
were conducted by Messrs. E. Felten & 
Guilleaume on the government line be- 
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tween Elberfeld and Cologne, about thirty- 
two miles apart, and gave great success. 

The following figures giving the mile- 
age of country over which telegraph lines 
were laid in the leading countries of 
Europe in 1882 contrasted with those ob- 
taining at present, serve to bring out in a 
strong light the great perfection of teleg- 
raphy even in those days as compared with 
the other departments of the electrical 


profession : 
Country 1882, 1902 
Great Britain...... e.. 26,500 35,000 
France . .......0. o 43,500 56,000 
Germany............- 44,000 75,000 
Russia............00-- 50,000 75,000 
Utal eret od cata 16,430 25,000 
Switzerland........... 4,597 4,500 
Belgium............... 8,000 4,000 


The figures for 1902 are naturally ap- 
proximate, but they may be taken as cor- 
rect for the purpose. The mileage for 
some further countries at present is Den- 
mark, 3,000; Holland, 3,500; Portugal, 
5,500; Spain, 16,000; Turkey, 25,000. 
The following totals of telegrams des- 
patched during 1881 are interesting. Great 
Britain, 30,000,000; France, 20,000,000; 
Germany, 16,000,000; Austria-Hungary, 
9,000,000 ; Russia, 7,000,000 ; Italy, 6,000,- 
000; Holland, 3,000,000 ; Swedenand Nor- 
way, 2,000,000. Present figures for the quan- 
tity of telegrams despatched graduate be- 
tween 2,000,000 in Swedenand 100,000,000 
in England. The land and submarine tele- 
graphic communication is of the most 
complete character between all the coun- 
tries of the Continent, and it is now pos- 
sible, through the medium of the present- 
day international system, to effect connec- 
tions between all the large cities of 
Europe without the slightest trouble. The 
further perfection of the class of communi- 
cation will be the outcome of increasing 
business necessitating greater facilities for 
intercommunication. 

Coming now to the last branch of the 
industry in which a critical comparison 
is at all possible, is telephony. Great 
Britain at once fills the eye by reason of the 
British Government at this belated period 
just commencing to give London, and Lon- 
don only, a government service. This in- 
dustry in England has more than any 
other been a monopolistic one from its 
infancy. Originally in the hands of a 
number of companies the process of ab- 
sorption by the present National Tele- 
phone Company soon left the latter in a 
commanding position, and from being in 
possession of 500 exchange lines and 200 
private lines they can now point to some 
1,000 exchanges, 3,000 call offices and 
nearly 200,500 stations. From this vast 
concern the Post Office takes a royalty 
which now amounts to over £150,000 an- 


ELECTRICAL REVIEW 


nually. The trunk lines of Great Britain 
are in the hands of the government, whose 
revenue from these two sources has leaped 
from £9,000 in 1882 to over £400,000 
at the present time. 

The trend of events in other countries 
toward municipal ownership and conse- 
quently considerably lower rates puts Great 
Britain in the background of commercial 
telephonic development, the company’s and 
Post Office subscriptions of £17 per an- 
num being far and away in advance of 
anything charged elsewhere. 

The use of the telephone in France in 
the early days is well pictured by the 
number of subscribers in the following 
towns: Paris, 2,200; Marseilles, 146; 
Lyons, 249; Bordeaux, 169; Havre, 129, 
and Lille, 79. At that time in Paris the 
Société Generale des Telegraphs owned a 
number of lines which were for the most 
part carried in the sewers, a meta] return 
being employed. The now extensive utili- 
zation of telephonic communication com- 
pletely overshadows these figures. 

Even in this early stage of the tele- 
phonic development of the Continent the 
German postal authorities decided that the 
telephone business was an imperial mo- 
nopoly. Connection was only possible 
then in Berlin, Frankfort-on-the-Main, 
Hamburg, Manheim, Mulhouse, Breslau 
and Cologne. In Berlin there were 900 
miles of wire and 159 receiving offices; 
560 miles of wire in Hamburg and 100 
each in Frankfort, Breslau and Manheim, 
and the charge was five pfennigs (ten 
cents) for five minutes’ conversation. 
Experiments were being made with an 
apparatus for transmitting between Ham- 
burg and Berlin, and these experiments 
may be said to be the father of the elab- 
orate system of long-distance telephony 
now existing. There are some 13,000 tele- 
phone offices in Germany, dealing with be- 
tween 150,000 and 200,000 subscribers. 

Again we find no material progress 
being made in Russia at about the year 
1882, and in fact concessions have only 
just been granted for the five cities of St. 
Petersburg, Moscow, Odessa, Warsaw and 
Riga, two of which have been given to 
Swedish companies. 

Among other countries well to the 
front Sweden claims a large mileage of 
wire, and a new system of direct telephone 
and telegraphic connection between Ger- 
many, Denmark, Norway and Sweden, 
commenced in 1898, has recently been 
completed. Sweden, indeed, in spite of its 
small natural dimensions, has had a lead- 
ing share in this industry, as all the in- 

struments used by the National company 
in Great Britain are “made in Sweden.” 
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Connection is now possible between Brus- 
sels and London via Paris, and an im- 
portant overland route taking in many 
Swiss, German, and Italian cities is in 
contemplation. Berlin and Bordeaux, a 
distance of 1,200 miles, have been linked 
and, speaking from a superficial stand- 
point, telephonic communication needs lit- 
tle to be desired. As in all other branches 
the natural process of evolution is still at 
work, but the developments in the future 
can hardly, in the nature of human 
things, be of such a sensational character 
as in the past. 

As stated at the commencement of the 
article, the facts given are only intended 
to serve as a guide toward an appreciation 
of the condition of the electrical engineer- 
ing industry on the Continent of Europe 
at present, and to afford a realization of 
the magnitude of a twenty years’ growth. 
It is obviously impossible to go into de- 
tails respecting each individual country, 
and only the leading countries in a com- 
mercial sense have been picked out and 


- thus dealt with. The advance noted in 


the particular instances may be taken as 
typical of the Continent as a whole. Only 
in the four departments referred to, viz., 
electric lighting, electric traction, tele- 
phony and telegraphy, is it at all possible 
to offer a truly critical comparison. But 
beyond these, the application of electricity 
has since found a multitude of outlets, if 
not undreamt of, certainly unheard of in 
1882. In vaulting, so to speak, over a 
space of twenty years, it is necessary to 
record that details of methods of applica- 
tion have come into fashion only to dis- 
appear, but, peculiarly enough, in more 
than one instance, afterward reappear- 
ing and succeeding in getting recognized 
as the most economical practice. One 
sees an example of this in the efforts of 
Mr. Ferranti in the early days of Lon- 
don’s electrical history, to introduce high- 
pressure generation and long-distance 
transmission and, at the distributing end, 
transforming down to the regulation volt- 
age for lighting purposes; greatly con- 
demned. at the time of its inauguration 
in London, but now hailed universally as 
the modus operandi par excellence. 

New applications might be mentioned 
ad lb; one standing prominently out now- 
adays, however, has lain dormant during 
some fifteen years and only comparativelye 
recently has it been materialized. Experi- 
ments by the late J. B. Lindsay to de- 
termine the functions of space telegraphy 
without the use of wires were made across 
the River Tay in Scotland in 1882, and 
later on in the same year before the South- 
ampton meeting of the British Associa- 


reer 
a gh 


1 
, ‘a 
Mie. 4 
j See! 
1$ 
ME e 
W gs 
ren. ] 
ee LA, 
` SA 4 
ee E | 
L g , 
ry p> sa 
Hi IA 
i‘ at 
am | 4 
who 
ah A 4 
x a ny 
| 
ui e. E 
OOo d 
emer ters 
ep 4 
eio 
Paco 
TAL 
F 
' qi 
ae 3 
Ve. ; 
p an 
mes 
il 
Pe T 
wooo; 
a ge P 
= | 
Pac ee 
Pts ry 
a k; ; 
i 
a 


ata ` 
eee , 


240 


tion, the then Mr. W. H. Preece recorded 
some experiments which he had made 
rendering Morse signals perfectly legible, 
but it is only during the last five years 


or so that the work of Marconi has re- 


sulted in the commercial use of this class 
of telegraphy. 

Electrochemistry and the use of elec- 
tricity for medical purposes were practical 
nonentities, but which now both form in- 
tegral parts of the electrical universe. 
Electromobilism, a manufacturing in- 
dustry now only retarded by reason of 
charging difficulties, electrical heating and 
cooking arrangements, and the thousand 
and one other utilizations of the electric 
current to be seen in all up-to-date cities 
of Europe all indicate that the electrical 
industry as a whole has, without doubt, 
made greater strides throughout Europe 
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during the past twenty years than any 
other. o 

Falling back upon the commonplace 
phrase that “comparisons are odious” one 
feels the truth of this striking home with 
some force in attempting to make a dis- 
tinction between the amount of money 
invested in 1882 and now. The two re- 
spective amounts are hardly sufficiently 
indicative of what has happened, since in 
1882 practically the whole of the financial 
investment was in the hands of a few 
monopolistic trading concerns, and pres- 
ent-day figures, running as they do into 
tens of millions of pounds in all the chief 
branches, are out of all proportion to those 
obtaining twenty years ago. Further, in 
the traction department really no money 
at all was invested which was utilized to 
produce a practical commercial result, 
while the enormous spread of municipal 
trading has considerably narrowed the 
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field of private enterprise, which latter, by 
the way in Great Britain, is strenuously 
opposing the slightest encroachment upon 
the preserves of what it looks upon as un- 
doubtedly its own preserves. 

The writer thinks that every reader of 
these notes will feel convinced that the 
work accomplished as shown herein is 4 
work not to be ashamed of. To take the 
Continent as a continent our progress 
will stand the critical eyes of our neigh- 
bors, but no one denies that going into 
detail the advance has not been a uniform 
one throughout. 


°& 
Electrical Development of Bangkok. 


Consul-General Hamilton King writes 
a long letter from Bangkok, Siam, rela- 
tive to trade conditions there. We quote 
the following paragraph: 

The electrical development of the city 
of Bangkok during the last ten years has 
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been wonderful. The Siam Electricity 
Company, Limited, has a capital of 
£150,000, plus 200,000 ticals ($100,000) ; 
it has 17,000 lamps installed at sixteen 
candle-power; a tramway track of seven 
and one-half miles in operation, and a 


track of three and one-half miles under 
construction, which will be in operation 
before the end of this year; it has twenty 
six cars in use and fourteen under con- 
struction; it is advertising and supplying 
electric power for various industries 
throughout the city, and is now consider- 
ing a line of automobiles to be run in con-" 
nection with its tram line. Besides this 
company, there is being pushed a request 
for another concession on the other side 
of the river, and there are twenty-six pri- 
vate plants in the various mills, forts, 
dock companies, and the navy-yard of 
the city.. The United States has almost 
the entire market in this line now, and, 
with interested and intelligent manage- 
ment, this trade should be greatly in- 
creased. 
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The American Electrical Works. 


An excellent illustration of the way in 
which electrical industries in this country 
have grown in the last twenty years is 
furnished by the history of the American 
Electrical Works, now located at Phillips- 
dale, R. I., which was founded in 1870 
by Mr. Eugene F. Phillips. 

The accompanying illustration shows 
better than any description the rise in com- 
mercial importance not only of this firm 
but of the industry which it represents 
—the manufacture of bare and insulated 
copper wires and electric light, railway 
and telephone line material. ` 

The business was begun in 1870 in a 
barn situated in the rear of Mr. Phillips’s 
residence in Providence. After ten years 
had passed the business had increased to 
that point that a four-story building of 
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fair size was necessary, this being con- 
sidered in those days a large factory. By 
1890 the factory buildings had grown to 
include nearly the entire city block in their 
neighborhood, while in 1893 the large 
buildings shown in the larger illustration 
were purchased and additions and changes 
made to fit them for business of wire man- 
ufacture. At the beginning of the enter- 
prise the American Electrical Works con- 
sumed in raw material about thirty pounds 
of copper per day in the manufacture of 
wire; to-day the same works use upward 
of 100,000 pounds of this material every 
working day. The copper is received m 
ingots as ıt comes from the refineries and 
is put through rolling mills which reduces 
it to three-eighths-inch rods. These pas? 
on then to the wire-drawing mills which 
further reduce it and extend it to form 
wire of all sizes, from the heavy gauges 
used for railway feeders to the hair-like 
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wire used in telephone and scientific ap- 
paratus. The works absorb about 1,000 
horse-power of steam-power and has its 
own electric light plant and power trans- 
mission. The company also maintains a 
large establishment in Canada, at Mon- 
treal, the building of which is illustrated 
in one of the engravings. 

The growth of this large industry, which 
now emplove more than 1,500 people, is 


due to the energy and business tact of Mr. 
Eugene F. Phillips, the general manager 
of the company. Mr. Phillips is widely 
and well known through the electric busi- 
ness as the organizer of the famous “clam- 
bakes,” to which he has annually invited 
hundreds of his fellow-workers in the elec- 
trical field. These reunions have been oc- 
casions of more than ordinary pleasure 
and have literally been reunions, for to 
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them people come from great distances 
with always the certainty of passing a 
delightful day and meeting old friends. 

The other officers of the company are 
Messrs. Frank N. Phillips, president, and 
E. Rowland Phillips, vice-president, both 
of which gentlemen are sons of Mr. 
Eugene F. Phillips. Mr. Charles H. 
Wagenseil is treasurer and Mr. Charles 


R. Remington, Jr., secretary. 
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The New York Electrical Society Meets 
in a Telephone Exchange. 


On Thursday evening, February 13, the 
New York Electrical Society was enter- 
tained by the New York Telephone Com- 
pany at its Cortlandt street exchange. 
The society assembled in the large 
draughting room of the chief engineer’s 
office and were welcomed by Mr. John J. 
Carty, chief engineer of the company, 
who made a short address in which he 
contrasted the condition and equipment of 
the exchange to-day with that of ten years 
ago, at which time the society had visited 
the same central office. Mr. Carty’s com- 
parisons were very interesting, and he 
entered with some detail into the reasons 
for the introduction of the common- 
battery system. 

Mr. J. C. Renard, assistant chief en- 
gineer, then made a careful explanation of 
the common-battery svstem, using for the 
purpose a. large diagram, and giving a 
great many interesting details of the en- 
gineering features of this magnificent tele- 
phone installation. At the conclusion of 
his remarks the visitors were escorted in 
parties, by members of the chief engineer's 
staff, through the exchange and shown its 
various appurtenances. The inspection 
was continued until a late hour. 
> 
An Automatic Motor-Starting Sv itch. 


That there is a demand for a good and 
efficient type of automatic motor-starting 
apparatus is evident from the controversy 
that appears from time to time in the 
columns of the technical journals. 

The illustration herewith shows an au- 
tomatic motor-starting arrangement, de- 


vised under the Whittingham patents, and 
is one of many designs of this character 
manufactured by the Automatic Switch 
Company, New York city. 


AUTOMATIC MOTOR-STARTING SWITCH. 


By slowly turning on the current this 
switch, it is claimed, will obviate accident 
to the motor such as burning the armature, 
and will render impossible any damage to 
the machinery driven by the motor, at the 
same time safeguarding against accidente 
to those operating motor-driven apparatus. 
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A Novel Telegraph Sending 
Apparatus. 


On another page of this issue is briefly 
described the introduction of a new ap- 
paratus for sending telegraphic messages. 
As will readily be seen this is a radical de- 
parture from the old-time key. The chief 
feature of usefulness in this new apparatus 
is the leverage medium and great varieties 
of position in which it may be manipu- 
lated. By having a soft contact point and 
adjustment spring to take up the tension 
a cleaner cut message is sent, thereby mak- 
ing the apparatus commercially useful on 
long-distance lines. This is known as the 
“Twentieth Century Sender,” and in the 
short period of its existence has become 
immensely popular. 

The illustration shows the working of 
this device, the movable front having been 
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taken off. The cord is plugged into the 
circuit and the key mounted on a frame 
which allows it to be moved at will in any 
direction. 

The first evidence of change that an 
operator detects in using this new ap- 
paratus is a pain in the muscles of the 
upper arm, proving at once that the rigid 
and contracted movements of the old-time 
sender is being done away with, thus giv- 


ing the only practical relief to men who - 


have “lost their grip,” but find it neces- 
sary to continue in service. This machine 
is being used extensively throughout 
the country, being rapidly introduced 
wherever it becomes known, and operators 
on all conditions of work are very en- 
thusiastic over its inception. 

This instrument, which was invented 
by Mr. Charles Shirley, manager of the 
operating department of the Postal Tele- 
graph Company, in New York city, is 
manufactured by Foote, Pierson & Com- 
pany, New York city, 
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PHILOSOPHY FROM THE HUB. 
To THe EDITOR OF THE ELECTRICAL REVIEW: 

Electricity— 

It was of the past, but we knew it not. 

It is of the present, of which we know 
something. 

It shall, in the future, ring up the curtain 
on an advance in mechanical industry that 
shall astonish the world. 

I still have that barrel of second-hand 
sermons by the man who said electricity 
was in its infancy. FrANK RIDLON. 


Boston, January 15. 


The Viaduct Manufacturing Company. 


The works of the Viaduct Manufactur- 
ing Company consist of some thirteen 
buildings, which include a power-house, 
machine building, wood-working ma- 
chinery building, finishing department and 
two dry-houses; everything is on an elab- 
orate scale. Every article is made in its 
entirety, and no expense or labor is spared 
to produce advantageous results. 

This company’s power is furnished by 
four water-wheels, and its product is sent 
out over the whole country and also to 
many foreign ports. 

The Viaduct Manufacturing Company, 
Baltimore, Md., is the oldest concern, 
with one exception, making telephone 
and district messenger boxes in the 
world. It was established in 1871 as 
Davis & Watts, occupying a small build- 


ing in the city of Baltimore, until in . 


1880 the property at Relay, on the Balti- 
more & Ohio Railroad, was purchased and 


/ the Viaduct Manufacturing Company was 
~ incorporated. 


It was at these works that 
the first Faure storage battery was made 
and experimented with in running an old 
car upon tracks laid in the company’s 
own grounds. Finding this a success, 
a new and up-to-date street-car was 
ordered from J. G. Brill & Company, of 
Philadelphia, and was put in regular serv- 
ice on the streets of Baltimore. This was 
the first regular passenger car propelled 
by electricity made and used in this 
country. 

This company has been advertising in 
the EvecrricaL Review, without omis- 
sion, since this journal was first published. 
The present officers are: A. G. Davis, pres- 
ident; W. H. Winkelmann, treasurer, 
O. M. La Barrer, secretary; A. B. Davis, 
general manager. 


Coal in China. 


A coalfield of great extent, yielding fuel 
of a high quality, will shortly be in full 
operation within a few hours’ steaming 
of Shanghai. The new fuel lies in the 
province of Anhui, near Ngankin, the 
capital on the Yangtse. 
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Electric Fans for 1902. 


Illustrated Descriptions of Novel and Standard Electric Fana of Representative Manufacturers. 


HE electric fan was a sort of hap- 
hazard invention. About 1886 Dr. 
S. S. Wheeler conceived the idea 
of applying a small propelling fan to one 
of the little motors which 
the C. & C. Electric 
Motor Company was then 
making for use with bat- 
tery outfits. At that time 
and for two years later 
practically al] small mo- 
tors were run on constant 
current or are lighting 
circuits. In 1888 the 
same company brought 
out 110-volt fans for use 
on incandescent lighting 
circuits. 

Since that date the 
growth of the fan- 
motor industry has been | 
remarkable. To-day > 
there are a number of 
makers of the first class 
whose product has fair- 
ly become standardized 
and the little machines, 
notwithstanding they re- 
ceive practically no at- 
tention, have made almost a new rec- 
ord for electrical machinery in oper- 
ating year in and year out without 
trouble and with a minimum of expense 
for repairs and maintenance. The effi- 
ciency of fan motors has been 
greatly improved, until to-day the 
consumption of the desk fan mo- 
tor, operating a six-bladed twelve- 
inch fan, is little if any greater 
than that of the standard sixteen- 
candle-power incandescent lamp. 

About the year 1892 the ceiling 
fan made its appearance and soon 
won a place in popular favor. On 


the following pages are shown 
typical illustrations of standard 
types of present-day electric fans. 
These machines are now made for 
both direct and alternating cur- 
rent at the usual voltages of com- 
mercial supply and have taken a 
place in popular estimation such 
that they are not likely ever to be 
displaced. 


BATES ELECTRIC FANS. 


Messrs. D. L. Bates & Brother, of Day- 
ton, Ohio, manufacture direct-current 
electric fans in all of the standard types. 
The desk and bracket type fans are of 
open bi-polar construction, which is ex- 


cellently shown in the engravings. The 
ceiling and column fans are built with 
very large drum-type armatures in which 
the windings are made of form-wound 


Bates Desk FAN. 


coils slipped into slots and overlapping 
and interlocking with each other. The 
commutators are very compact and care- 
fully assembled. The bearings of these 
fans are long, and the lubricating arrange- 


Bates CEILING FAN. 


ments are such that they always run in oil, 
the oil supply being sufficient to last 
through an entire season. The ceiling 
types are made in a number of two and 
four-bladed styles, with an electric light- 


ing fixture in the base. 


SPRAGUE FANS. 
One type of the well-known electric fan 
apparatus manufactured by the Sprague 
Electric Company, New York, is here 


BATES SWIVEL AND TRUNNION FAN. 


illustrated, this being a twelve-inch desk 
fan. Since the season of 1901 this and 
other types of fans made by this company 
have been improved, especially in regard 
to their electrical efficiency. The body of 
the fan is made of a soft casting, the two 
internal poles being energized by a single 


SPRAGUE Desk Fan. 


field coil. By means of a rheostat in the 
base the fans are enabled to run at three 
speeds, showing remarkable efficiency at 
each. For the season of 1902 new typcs 
of desk swivel and trunnion fans will also 
be brought out. These fans are made with 


a ee 
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interchangeable parts and are carefully 
constructed to gauge and standard. They 
have been perfected through a manufactur- 
ing existence of a number of years and 
are already very well known on the Ameri- 
can market. ` 


“STANDARD” DIRECT-CURRENT FANS. 


The Robbins & Myers Company, of 
Springfield, Ohio, manufactures a very 
complete line of direct-current fans known 
to the trade as “Standard” fans. The ac- 
companying illustrations show types of 
the desk, wall and ceiling fans made by 
this concern and also of the fireproof 
rheostat employed in the former variety. 

The desk and bracket fans exhibit a 
very high efficiencv. The twelve-inch type 
consumes between twenty-five and forty- 
five watts and the sixteen-inch size be- 
tween eighty-five and ninety-five watts, 
the variations being due to the inequality 
of voltage on various circuits. The max- 
imum speeds of the twelve-inch and six- 
teen-inch fans are respectively 1,800 and 
1,500 revolutions per minute. In the con- 
struction of the fans much experiment has 
been made to determine the correct angle 
of pitch giving the most efficient and sat- 
isfactory result. 

The brush-holder is of the cartridge 
type, originated three years ago by this 
company, and consists of a clamp carrying 
a brass shell which feeds in a carbon pencil 
five-sixteenths by one and one-quarter 
inches in size. The brushes last under 
ordinary conditions several seasons of 
running. The commutator is built of 
hard-drawn bar copper, mica insulated, 
and is mounted on a steel sleeve. The 
leading wires to the commutator are firmly 
bound to an asbestos: insulating ring on 
the rear collar, this preventing their being 
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Rossins & Myers Deak Fan. 


tion of the machines are such that very 
perfect alignment is secured and can not 
easily be disturbed. The shaft is of ma- 
chine steel, of unusually large dimensions, 
and the bearing surfaces as well as the 
commutator are turned and polished on 
centres. A self-oiling cup is provided for 
each bearing and with the heavy oil pre- 
pared especially for use with them last 
easily a whole season without renewal of 
the lubricant. The speed regulating switch 
and rheostat is shown in 
one of the illustrations. It 
is composed of contacts sup- 
ported by a cast-iron frame 
upon its under side over 
which moves a spring-brass con- 


Rossrns & Myers CEILING Fan. 


tact worked by a substantial iron handle. 
From this base rises a cast-iron tripod 
forming a triangular support or reel upon 


broken by vibration or rough handling. 
The bearings are made very substantially 
of hardened bearing metal. The construc- 
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which is wound a guard ring of heavy wire. 
The insulation used is of heavy asbestos 
board and the wire so imbeds itself in this 
as to make it impossible to jar it out by 
any rough handling. All the switch parts 
are insulated by mica. The resistance 
wire is exposed on all sides to the free 
circulation of air and all parts of the 
rheostat are visible from the under side 
of the fan base. The fans are provided 
with swivel and trunnion movements. 

The ceiling fans made by this company 
are of a number of types, the construction 
of the motor being easily understood by 
reference to the sectional illustration. It 
is hardly necessary to enter into details 
concerning this as the illustration so clear- 
ly shows the method of construction and 
of lubrication. The insulation hanger is 
made of leather, which prevents any vibra- 
tion being transmitted to the room above 
and also minimizes the danger of break- 
age. These fans are made in a number of 
styles and finishes. 

“PEERLESS ELEOTRIO FANS. 


The Warren Electric and Specialty 
Company, of Warren, Ohio, has been for 
some years a manufacturer of desk and 
ceiling fan-motors which are known in 
the trade under the name of “Peerless.” 
The manufacturers of this concern for the 
season of 1902 will maintain the dis- 
tinctive qualities which have marked them 
in the past. 

The ceiling fans are very elaborately 
finished and are constructed both in 


ROBBINS & Myers BRACKET FAN. 


polished brass and in oxidized copper- 
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‘‘ PEERLESS” ELECTROLIER CEILING Fan. 
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RoBBINS & Myers RHEOSTAT FOR SMALL Fans. 


Great attention has been paid type. The oiling device is such that the 
to insulation, which the makers claim to bearings are constantly immersed in oil, 


have been very highly perfected in this 
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Cross-SECTION oF ROBBINS & MYERS 
CEILING Fan Moror. 


an entire season’s oil supply. The desk 
and bracket fans, of which the illustration 


the receptacle being large enough to hold show a type, are of the swivel and trun- 
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nion pattern, making them adjustable in 
any desired position. These machines are 
finished in black enamel, and great care 
has been used in both their mechanical 
and electrical construction. The working 
parts are easily accessible, and the brushes 
can be removed without the use of tool. 
With these fans, as with the ceiling type, 
great care has been taken with the inspla- 
tion, the makers having aimed to produce a 
type of apparatus requiring no attention 
and able to run through a long season 
without any expense for repair or main- 
tenance. 


COLONIAL ELECTRIC FANS. 


The accompanying illustrations show 
various types of electric fans made by the 
Colonial Electric Com- 
pany, of Ravenna, Ohio. 
These fans have been 
considerably improved 
and perfected over the 
types in use in former 
seasons. In the desk 
fans the trunnion and 
swivel movement permits 
easy adjustment in any 
desired position, the 


ELECTRICAL REVIEW 


as a lubricant. The cup will hold enough 
to last two seasons. A fibre washer on 
top of the cup completely covers up the 
grease and keeps out dirt and dust. The 
general excellence of these lubricating ar- 
rangements can best be understood by 
reference to the accompanying sectional 
illustration showing the structure of this 
type of ceiling motor. The key-switch 
rod which passes through the hollow steel 
shaft is insulated for its entire length by 
means of a hard rubber-tube. The switch 
is tested to stand 250 volts. All the field 
coils are interchangeable and are made to 
standard. The armature ring, which is 
built up of laminated steel dises, is ma- 
chine wound resulting in a uniform, ef- 
ficient and well-balanced construction. 

The eccmmutator is sufficiently heavy 

to last several years and is built up 
of tempered copper and mica. 

The current consumption, with 
five-foot sweep of blades, running at 
170 revolutions per minut: with an 
angle of pitch of eighteen and one- 
half degrees, is 1.2 amperes at 115 
volts. The company has found by 
years of experience that this size of 
blades, angle of pitch and speed of 


Backus CkILING Fan. 


whole being made instantly rigid by 
a turn of the thumb-screw. The guard- 
braces are made of malleable iron, which 
is claimed to have very superior qualities 
for this purpose. A simpler type of fan 
is also made, having three speeds and with- 
out the trunnion and swivel movement. 

The ceiling fans of the same company’s 
make here illustrated are very substan- 
tially made, great care having been taken 
in the design to male provisions against 
any part becoming loose or getting out of 
adjustment through wear. The oiling de- 
vices are a specially interesting feature, 
these being so constructed that one oiling 
lasts through a season. The ceiling fans 
are made for two speeds, controlled by a 
switch at the lower part, and are furnished 
in various finishes for any standard volt- 
age from 100 to 500 volts. These fans are 
also made with elect: ic light fixtures in the 
base if so desired. . 

BACKUS FANS. 

The Backus Water Motor Company, of 
Newark, N. J., manufactures ceiling 
fans of an interesting type here illus- 
trated. In these fans only one long single 
bearing is employed running always in 
grease or oil, either of which may be used 
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of an entirely new design which the 
makers believe to combine many points of 
high excellence. The two bearings of the 
armature shaft are carried in a one-piece 
ring which maintains them in rigid re- 
lation to one another and does not allow 
the initial alignment to be disturbed no 
matter how carelessly the fans are handled. 
The standard design is a desk fan and a 
wall-bracket fan combined, as the illustra- 
tions show, the same apparatus being 
adaptable for either use. By the use of a 
thrust-bearing of an anti-friction design 
the armature may be mounted sym- 
metrically with the pole faces, thus giving 
the machine a remarkably high electrical 
and mechanical efficiency. By adopting 
a slow-spced type the roaring noise due 
to fans running at high speeds is elimi- 
nated very completely. The fans are 
built for 110 and 220 volts and have three 
speeds, 800, 1,200 and 1,600 revolutions 
per minute. 
When the- spherical cas- 
7 ing is removed all parts of 
the fan are immediately ac- 
cessible. The fields are of 
laminated iron and the lubri- 
cating arrangements are stated 
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COLONIAL ELECTROLIEK CEILING FAN. 


revolution give the best effect in ventila- 
tion. A starting and two-speed switch is 
furnished so that by simply turning a but- 
ton the fan can be driven at full speed or 
half specd or stopped. The motors are 
wound for 110, 115, 125, 170, 220, 230, 
250 and 500-volt circuits. These fans are 
of course available for use as column fans. 
The company also manufactures a full 
line of desk fans. 
JANDUS ELECTRIC FANS. 


The electric fans made by the Jandus 
Electric Company, Cleveland, Ohio, are 


to be highly perfected. The arma- 
ture coils are made of silk-covered wire 
and such parts as are expcsed to wear, 
brush-holders and brushes for example, are 
massive and very carefully insulated from 
the motor frame. The rheostat is mounted 
on a porcelain base in the lower portion of 
the stand. Great care has been taken to 
avoid the throwing or spattering of oil by 
these machines and the design is such 
that the motors are completely enclosed. 
thus keeping out dust and avoiding 
troublesome wear. 
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JaNDus Desk FAN, CASING REMOVED. 


eee ry: aaow t 


x Yii aa 


CHAUT 


COLONIAL PLAIN CEILING Fan, 


$ OY 
25 
7 


~n 


PG h 


SSS 
ARAM 


BSN RRN 


Cross-SECTION OF Backus CEILING 


Fan Moror. 


ELECTRICAL REVIEW 


LAMINATED STELL 
ARMATURE 


247 


os: i 
oe 
x 

1. 
a” 


i: Brey 
. Moe 


= wea a’ e. 


i >. p z 


; 
Lf 
: 


248 


“ROYAL” DIRECT-OCURRENT FAN MOTORS. 


The name “Royal” has been given to the 


direct-current fan motors manufactured 


by Messrs. E. B. Latham & Company, New 


‘ ROYAL” BRACKET FAN. 


York city. The fans were designed to 
meet the demand for reliable and high- 
class apparatus and show great care in 
their mechanical construction. The field 
magnets are composed of laminated soft 
iron of the best quality, the armature being 
of the slotted-core laminated type. The 
commutator resembles that of a large 
motor and is made of forged copper bars 


a | 
“RoyaL” DEsK FAN. 


with mica insulation throughout. The 
mechanism has been so designed as to make 
the apparatus dust and damp-proof, the 
working parts being completely enclosed 
by the outside frame. By removing one 
screw the brush-holders are readily ex- 
posed for adjustment if this is necessary. 

As the illustrations clearly show, the 
swivel and trunnion movements are readily 
adjusted by thumb-screws while the fan is 
in operation. The fans themselves are 
made of heavy brass, highly polished and 


ELECTRICAL REVIEW 


very carefully balanced to prevent vibra- 
tion while running. The guard is con- 
structed of heavy wire and is sufficiently 
rigid to be used as a handle in moving the 
fan. The bodies of the motors are 
enameled in black and highly polished. 


z 


“ RoyaL” DEsK FAN. 


Each motor is furnished with a four-point 
regulator and switch, placed in the base, 
and governing the three running speeds 
of 950, 1,200 and 1,700 revolutions per 
minute in the twelve-inch sizes, and two 
speeds, 1,100 and 1,400 revolutions per 
minute in the sixteen-inch sizes. The 
power consumption of the smaller fans is 
thirty, thirty-five and forty-six watts at 
the three running speeds given, and of the 


DAYTON CEILING FAN. 


larger size sixty and seventy watts at the 
two speeds stated. The twelve-inch fans 


are made in the swivel, trunnion and | 


bracket types and the sixteen-inch fans are 
built both in bracket form and with solid 
frame. These motors were produced as 
the result of long experience in manu- 
facture and are believed by their makers to 
represent a very highly perfected design 
adapted for the severest and most long- 
continued use. 


DAYTON ELECTRIC FANS. 
The Dayton Fan and Motor Company, 
Dayton, Ohio, constructs a variety of types 
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of electric fans for both ceiling, desk and 
bracket mountings. The fans here illus- 
trated are much the same as the company 
has been making for the past ten years. 
The construction of the ceiling fan motors 


‘““RoyaL” BRACKET FAN. 


is very simple, these machines being made 
in two types, one having a Gramme arma- 
ture and the other a drum-type armature. 
In both the matter of lubrication has been 


DAYTON BRACKET FAN. 


very carefully considered. The swivel 


and trunnion fan shown consumes forty- 
four watts when running at 1,800 revolu- | 
tions with a twelve-inch fan. The selling 


| 
DAYTON CEILING FAN. 


re Messrs. Lowe & 


agents for these fans 4 d M. B. 


Leveridge, New York city, an 
Austin & Company, Chicago. 
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HOLTZER-OABOT ELEOTRIO FANS. 


The direct-current fan motors manu- 
factured by the Holtzer-Cabot Electric 
Company, of Brookline, Mass., have been 
developed through a number of years of 
manufacturing experience and are made in 
types including a large variety of styles 


HoutTzer-Casot Desk FAN. 


of these apparatus. The accompanying 
illustrations show a front view of the 1902 
model twelve-inch desk fan and bracket 
fan and the improved brush-holder used 
in these machines, the illustration being 
the exact size of the brushholder. This 
latter device is adapted for using rectangu- 
lar brushes which have the great advantage 
of not being able to turn in the holder, 
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ELECTRICAL REVIEW 


which are of silk-covered wire, are laid 
in slots. The field winding is reinforced 
by strips of micanite taped in the coil. 
A rheostat in the base of each fan gives 
four running speeds. These apparatus 
are characterized by great neatness of ap- 
pearance and have been designed with 
careful reference to mechanical strength 
and durability in operation. 
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Ecx DynaMo AND Motor Works BRACKET FAN. 


this: being considered a fault in the ordi- 
nary pencil-shaped brushes. The body of 
the motor is built of soft steel carefully 
machined to size, the armature being of 
the laminated drum type. The windings, 


EOK FAN MOTORS. 

The electric fans made by the Eck 
Dynamo and Motor Works, of Newark, 
N. J., of which Messrs. Goldmark & 
Wallace, of New York, are general 
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sales agents, are known as “Hurricane” 
fans. They combine several features 
of novelty and interest. The illus- 
trations show the fans adapted for attach- 
ment to a wall or for desk use, both types 
being adjustable. The ball-shaped body 


of the fan is made of cast iron, of good 


HoLtTzER-CABOT BRACKET FAN. 


magnetic quality, and carries the internal 
poles upon which the magnetizing coils 
are wound. The armature is of the drum 
type, having a deeply slotted core, and 
runs in adjustable self-oiling bearings. 


Eck Desk Fan. 


The design of the motor is such as to 
make it virtually dust-proof and great me- 
chanical solidity and strength mark all of 
its parts. The brush-holders are of a novel 
design, embodying features of great ex- 
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cellence and permitting the most ready 
and easy adjustment of the brushes. Such 
parts as should occasionally be inspected 
are left open to view and all the motors 
are carefully inspected and thoroughly 
adjusted before being sent out from the 
factory. 
“PARAGON” FANS. 


The well-known “Paragon” fans manu- 
factured bv the General Incandescent Arc 
Light Company, New York, have been 
changed very little for the season of 1902. 
The most notable change is an improved 
support for the guards on the desk, bracket 
and trunnion types, and an improved ad- 
justment for the latter. The new guard 
support consists of three radial arms se- 
cured to the body of the fan while a fourth 


“ PARAGON” DESK FAN. 


support is by the pedestal. This makes 
an arrangement of such rigidity that the 
whole fan may be picked up or carried by 
the guard without straining the latter in 
any way. A new adjustment has been 
added to the bracket and trunnion fans, 
so constructed that friction between the 
fork and the body of the fan is not relied 
upon to retain the latter position. Instead 
the clamping screw is so set that a slight 


tension upon it secures the fan readily in — 


any desired position. 

The “Paragon” fans are constructed with 
a one-piece magnetic circuit and are pro- 
vided with rectangular carbon brushes and 
rheostate of the enamel type. The bear- 
ings are provided with retaining shields 
to prevent the creeping of oil upon the 
armature, while in the new models the 
current consumption is as low as always 
in the past. The speeds have been slightly 
increased, thus increasing the efficiency of 
the fan to a considerable degree. 


TUERK FANS. 


The Hunter Fan and Motor Company, 
Fulton, N. Y., manufacture the Tuerk 
fan for alternating current. This com- 
pany is one of the pioneers in fan making. 


ELECTRICAL: REVIEW 


These fans have wide blades and great 
sweeps, suitable for all voltages and fre- 
quencies. They run at 175 revolutions per 


minute on forty, fifty and sixty-cycle cir- 


cuits. Though little structural changes 
are made, the company brings the fans up 
to date each season. One illustration 
shows a Tuerk fan with electric light 
combination. 


THE “COMFORT OSCILLATING FANS. 

The desk fans manufactured by the 
Shedd Electric and Manufacturing Com- 
pany, New York, possess some features of 
novelty not found in other types. The 


“ PARAGON” BRACKET FAN. 


most striking of these is the device, fully 
shown in the illustration, called an “os- 
cillator.” 

The fan itself is of the open type of 
motor, this construction being adopted for 
the sake of good ventilation. The com- 
mutator is of the end-on pattern, thus 
enabling the brush tubes to be placed 
parallel with the fan shaft and securing 
what the makers claim to be important 
advantages. The leading wires from the 


TUERK Fan, wita ELECTRIC Licht 
FIXTURES. 


armature to the commutator are thor- 
oughly protected by a cup so that 
they can not be injured by dampness or 


made up in bar form which will stand 
practically any overloading to which it 
may be subjected. The oscillator is a de 


SHEDD OSCILLATING Fan. 


vice connected with the guard which stands 
in front of the fan. By meane of a ball- 
bearing socket the motor and fan move 
with great freedom from side to side. The 
fan guard is provided with reversible 
blades which cause the fan, by the action of 
the draught of air produced by its motion, 
to move slowly from side to side, the limits 
of motion being controlled by a set-screw. 
When the fan reaches one limit the ap- 
paratus automatically reverses its action, 
thus causing the air delivered by the fan 
to be blown over a considerable area in- 


TUERK CEILING FAN. 


stead of being delivered in a “searchlight” 
shaft. This reduces the liability of pro- 
ducing colds and stiff necks which has 
been charged up against the fan n 
and at the same time renders the action 0 
the fan as a ventilator gentler and more 


satisfactory. 


t 
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sistance consists of a composition material 
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DIEHL FANS. 


The Diehl Manufacturing Company, of 
J., was one of the 
pioneers of the electrical fan business and 
the first company to produce types of fan 


Elizabethport, N. 


adapted for suspension from a ceiling. 


WESTERN ELECTRIC BRACKET Fan. 


The accompanying illustrations indicate 
a few of the numerous types of electric 
fans at present manufactured by this con- 
cern. The ceiling fans are made with both 
armature and field cores laminated, and 


-are provided with flat commutators situ- 


ated below the armatures to prevent the 
accumulation of dirt. The oiling ar- 
rangements do not require replenishing 
during a season’s run. The fans provided 
with electric light attachments are in- 
geniously arranged so that the lamp fix- 
tures are mounted on a detachable bracket 
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which may be removed or put on without 
interfering with the attachments of any 
wires. Of desk fans the company makes 
a large varietv. The magnetic circuit of 
the fields is made of a single casting, while 
the armature core is built up of accurately 
slotted soft iron discs. The commutator 


ELECTRICAL REVIEW 


is made of hard-drawn copper bars with 
mica insulation. In these motors the bear- 
ings are made of bronze, self-aligning and 


WESTERN ELECTRIC Desk FAN. 
self-oiling. A unique form of brush- 
holders is included in the design of these 
machines, no wires or live parts being ex- 


posed. In the bracket types the fans are 
produced with a universal joint permit- 
ting them to be set in any position. The 
company also makes small swivel and 
trunnion fans adapted for telephone booths 
and other places where a very small fan 
is requisite. 
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WESTERN ELECTRIC COMPANY'S FANS. 


For many years the Western Electric 
Company, New York and Chicago, has 
been a well-known manufacturer of elec- 
tric fans. The fans for 1902 retain most 
of the features of those of last season, the 
experience gained last year, however, hav- 


Dikut BRACKET FAN. 


ing lead to certain improvement of ele- 
ments of their design. The bearing 
brackets have been changed in both the 
desk and bracket motors so as to encase 
completely both of the journals and to fur- 
nish additional oil protection. This allows | 
a wider range in the quality of oil used. 
The new rheostats are of the enamel type 
and are built of German silver wire em- 
bedded in white enamel and baked at a 
high temperature, making a practically in- 
destructible rheostat. The contact lever 
has been modified and improved and a 
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universal ball joint on the base of the 
bracket fan gives adjustment in any de- 
sired direction. The “W estern” fan has 
been substituted for the “Arctic” fan man- 
ufactured in 1901, it being similar to the 
latter in all respects and this type may be 
furnished with a single-speed controlling 
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switch for use on 110, 220 or 500-volt 
circuits. The company manufactures fan 
motore for direct alternating and battery- 
current circuits. 
GENERAL ELECTRIO FAN MOTORS. 

The fan motors manufactured by the 
General Electric Company for the season 
of 1902 embody all of the characteristics of 
those of last year with only such slight 
modifications as experience has indicated 
as desirable. The standard sizes this year 
for alternating-current motors include 


ELECTRICAL REVIEW 


protecting the fan, increase the stiffness 
of the guard, a precaution made necessary 
by the rough handling to which motors 
are often subjected. 

Beside the standard line of desk and 
wall-bracket fan motors, this company 
presents a special spring-supported bracket 
motor of ornamental design using a ten- 
inch fan. On account of its noiseless 
operation and attractive appearance this 
motor is desirable for private residences 
and sleeping apartmente, particularly 


GENERAL ELECTRIC BRACKET FAN. 


twelve-inch desk motors with swivel 


frames and with swivel and trunnion 
frames, twelve-inch wall bracket motors, 
sixteen-inch solid frame desk motors and 
sixteen-inch wall bracket motors. The 
direct-current motors are made in the 


GENERAL ELECTRIC BANQUET Fan. 


same sizes and styles excepting the twelve- 
inch desk motor which is made with the 
solid frame and with swivel and trun- 
nion frame. 

These motors are all fitted with variable 
speed switches. They are finished in black 
enamel, the fans, guards and trimmings 
being of polished brass. Attention is 
called to the fact that the guards are all 
fitted with two outer rings which, besides 


GENERAL ELECTRIC Desk FAN. 


where the motor must be placed on walls 
or partitions where the vibration tends 
to make the operation of solidly-supported 
motors noisy and unsatisfactory. 

These motors are made for both direct 
and alternating-current circuits. 

The ceiling fan for 1902 is a four-blade 
fan with fifty-eight-inch sweep of blade 
furnished with black enamel or oxidized 
copper casing. 

A novel and attractive fan is pre- 
sented by the company for its radial 
fan motor. This fan is made for 115- 
volt direct-current circuits. It is in- 
tended for such places as dining and 
reading-rooms, where a gentle horizontal 
breeze in all directions is especially 
desirable. This device is twenty-four 
inches high, a six-blade fan eight inches 
in diameter being used and protected by 


TowLe Desk Fan. 


a suitable guard. A three-s switch is 
provided in the base of the ae which is 
connected to the circuit in the usual way 
by means of flexible cord. It is furnished 
with an artistic casing finished in streaked 
oxidized silver. 


There is another line of fans which the 
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General Electric Company lists with its 
fan motors this year. These are known as 
ventilating fan motors and consist of 
twelve or sixteen-inch fans mounted on a 
tripod and intended for use in openings 
in walls or partitions or in any place 
where it is desirable to remove not more 
than about 3,500 cubic feet of free air 
per minute. These are made for 115 volts 
and 230 volts direct current and 100 to 
115 volts alternating current, 60 and 125 
to 140 cycles. 

TOWLE MANUFACTURING COMPANY'S FANS. 


The accompanying illustrations show 
tvpes of the electric fans made by the 
George C. Towle Manufacturing Company, 
of Lancaster, Pa. These fans embody only 
minor changes from the same company’s 
types of fans for last season. The desk 
fan shown is made for one speed of run- 
ning and consumes only twenty-two watts 
when running at 1,500 revolutions per 
minute with a twelve-inch fan. On all the 
desk fans cast phosphor-bronze bearings 
are used and automatic wick oilers. The 
guards are very rigidly fastened to the 
bodies of the motors, the lower part fitting 


GENERAL ELECTRIC SUSPENDED FAN. 


into a groove in the base making a very 
rigid support. All the desk fans are of 
a bi-polar type, the magnetic circuit being 
a single casting. This company’s ceiling 
fans are now being constructed for 550- 
volt circuits. The armature is wound in 
seventy-two slots with silk-covered wire. 
The field coils are dipped in a special in- 


TowLe CEILING FAN. 


sulating varnish and baked before being 
taped. The motor is enclosed in a polished 


brass cover. A column fan with a similar 
style of motor is also being constructed. 
This motor weighs only thirty pounds and 
is considered to be an unusually light type 
of its class. 


enn y a 
e, a po 


, 


t1 


COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


CoMMUNICATION WITH CONTRACTORS WANTED 
—A. F. Alibert, electrician of the Sociedad 
Minerayo Metalurgica, of Penarroya, Spain, 
is reported to be interested in a projected 
short tramway line in Penarroya, a place 
of some 2,000 inhabitants. He desires to be 
brought into communication with contrac- 
tors who will undertake the construction of 
the system. 


ELECTRIC £OWER IN BROOKLYN Navy YARD 
—The new electric power plant which has 
just been completed at the Brooklyn Navy 
Yard at a cost of $160,000 will be subjected 
to a final test by the contractors before it is 
turned over to the naval officials. The new 
plant will take the place of steam in running 
the machines in the different buildings in 
the yard. 


ELECTRICITY IN INDIA—An East Indian 
house is reported to be interested in a pro- 
ject for the erection of an extensive water- 
power plant to be situated at Neral, about 
forty miles trom Bombay. It is proposed to 
generate electricity for the Purpose of sup- 
plying general power to various establish- 
ments in Bombay and immediate vicinity 
and to furnisn current for the operation of 
tne electric traction system which is about 
to supplant the existing horse tramways in 
that Indian city. American engineers are 
reported to pe working on the scheme, 


LONDON Traction Prorits—The hau-yearly 
meeting of the <hareholders of the Metro 
bolitan Underground Railway recently held 
heard the Teport which showed a profit of 
£200,000. It stated that arrangements were 
progressing for the installation of electricity 
and the equipment of the District and Metro- 
Politan roads with a continuous eircuit. The 
chairman of the Metropolitan had proposed 
& joint bower-house, but the District com- 
pany had decided to erect an enormous one 
itself. The Metropolitan company would 
erect a power-house at Kingsbury-Neasden 
Within a year and a half. 


ALASKA TELEGRAPH Lines—Permanent 
telegraphic communication between Valdes 
and Eagle Ciy is to be established by next 
July. Captain Burnell, who left Valdes 
early last month to complete the line, said 
that he estimated that the remaining dis- 
tance would be strung with wires within 
six months, Twelve men of the United 
States Signal Corps from Vancouver bar- 
racks have been sent north to aid in the 
work. About 100 horses and 260 tons of 
baggage wili be sent with them. Wires 
have already been strung about twenty-five 
miles beyond Copper Centre. 


WIRELESS TELEGRAPH STATION — Robert 
Appleton, Jr., representing the American 
Wireless Telegraph and Telephone Company, 
of Philadelphia, is investigating the feasi- 
bility of establishing a wireless telegraph 


station at some point along the south side 
of the island at East Rockaway, L. I. 
Among the sites which he has under con- 
sideration is the high ground on the land of 
Uliver Davison, twenty feet or more above 
the level or the ocean and the surrounding 
country, and, it is said, well adapted for a 
wireless telegraph station. If the site is 
purchased, a structure costing $80,000 will 
be built. lt will be, probably, at least 100 
teet high, and will be far above all sur- 
rounding obstructions, either on the main- 
laud or the beaches. 


A Lone TROLLEY LINE FoR GEORGIA—The 
Wadiey & Mount Vernon Railroad has made 
application to obtain permission irom the 
secretary of State to construct a new line 
avout 2U0 miles in length to run from Rixe- 
ville to Valdosta. ‘!ne Wadley & Mount 
Vernon has done a considerable business 
tor several years, and if put through to 
Valdosta trom its present terminal will open 
up considerable new territory. The proposed 
extension will go through the counties of 
manuel, Montgomery, Laurens, Dodge, rel- 
lair, Wilcox, Cottee, Irwin, Berrien, Clinch 
and Lowndes. ‘lhe application states that 
tne work is to begin at once. 


AMEKICAN TROLLEY FoR Russia—lIt is stated 
that the Russian Government has just made 
an important concession to a syndicate com- 
posed entirely of Americans. it nas for its 
object the electrification of the tram lines 
in St. Petersburg, Moscow and several 
smaller cities. The value of the concession 
is about $200,000,000, and the syndicate 
agreed to rebuild 315 miles of railway in 
addition to constructing new lines of rail- 
way in territory designated by the govern- 
ment. Mr. Murray Verner, who has been 
conducting the negotiations, and Mr. H. 
Sellers McKee, one of the largest stockhold- 
ers, Own valuable lines in Pittsburgh, Indian- 
apolis and several western cities. The work 
will begin early in the spring, the overhead 
trolley system probably being installed, and 
a large force of American engineers will go 
to St. Petersburg. - 


MEXICAN RaiLway—The Mexican Eastern 
Railway Company has been incorporated 
under the laws of Delaware for the purpose 
of constructing an electric and steam rail- 


' Way between Merida, the capital of Yuca- 


tan, the Coatzacoalcos, the Gulf of Mexico 
terminus of the National Tehuantepec Rail- 
way, which is now being constructed prin- 
cipally with American material by the Brit- 
ish contracting firm of S. Pearson & Son, 
Limited, whose president, Sir Weetman D. 
Pearson, it will be recalled, left New York 


recently for the Mexican capital. The 


new concern also proposes to acquire tele- 
graph, telephone and express privileges in 
that part of the world. The incorporators 
of the company include the names of John 
Phelps, of Baltimore, Md.; Sidney A. Wither- 
bee, of Detroit, Mich.; Josiah Quincy, of 
Boston, Mass.; Sylvester T. Everett, of Cleve- 
land, Ghio; Leander McBride, of the same 
city, and John Scott, of New York. The 
capital of the company is $5,000,000. 
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ELECTRIC LIGHTING 


BELVIDERE, ILL.—The incorporators of the 
Sycamore, De Kalb & Northern Road have 
secured a right of way. 

Mount VERNON, OHIO—-A reorganization of 
the Mount Vernon Electric Light Company 
has been held and a new board of directors 
elected. 

ALLENTOWN, Pa.—A new lighting company, 
to be known as the Halcyon Electric Light 
and Power Company, will soon petition for a 
franchise. 


San ANTONIO, TEX.—The present light and 
power plant of the San Antonio Gas and 
Electric Company will soon begin extensive 
improvements, 


PHILADELPHIA, Pa.—The annual meeting 
of the stockholders of the Electric Company 
of America will be heid in Camden, N. J., on 
April 22, 1902. | 


MINNEAPOLIS, MiNN.—An_ elaborate con- 
tract for electrical material for the new 


Chamber of Commerce has been let to 


Charles L. Pillsbury. 


Syracuse, N. Y.—A directors’ meeting of 
the Electric Light Company has decided to 
spend several hundred thousand dollars for 
extension and improvements. 


GRAND RapPpips, Micu.—Negotiations that 


may soon end in the merging of the Edison | 


Electric Light Company into the Newago Im- 
proverrent Company are now going forward. 


Saratoga Springs, N. Y.—The Warren 
County Electric Light and rower Company 
has filed articles of incorporation and pro- 
poses to operate extensively in Saratoga 
County. l i 

WicuHita, Kan.—At a recent meeting of 
the directors of the Wichita Railroad and 
Light Company, it was decided to build a 
new car barn, purchase new cars, and make 
other improvements. 


BINGHAMTON, N. Y.—The Binghamton 
Light, ríeat and Power Company, recently 
incorporated at 3000,000, will, it is believed, 
purchase some of the now existing plants 
and make extensive improvements. 


SaLeM, Mass.—The Salem Electric Light- 
ing Company is to immediately install new 
engines and generators at a cost of $100,000 
to replace machinery which the increased 
demands of the business have outgrown. 


MANSFIELD, OHIO—The Citizens’ Electric 
Railway, Light and Power Company, of this 
city, has filed in the Richland County Re- 
corder’s office a mortgage for $400,000 in 
favor of the Cleveland Trust Company. 


Port Huron, MicH.—It is said that the es- 


tablishment of the proposed Citizens’ Blec- 


tric Light Company's plant in this city is no 
longer problematical, but that the project 
is a sure go. The promoters assert that 
ample capital is back of the enterprise and 
the plant will be completed within time to 
allow of the concern’s bidding for the next 
municipal lighting contract to be let in 1908, 
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ELECTRIC RAILWAYS 


EL Paso, Trex.—It is stated that a new 
line to compete with the existing properties 
will soon be organized. 

MEADVILLE, Pa.—The Crawford County 
Street Railway Company has been granted 
an extension until November 1, 1902. 


CHATTANOOGA, TENN.—The Chattanooga 
Electric Railway has decided to begin an 
immediate extension of its lines to Rossville. 


kockrFoxD, ILL.—The Rockford & Belvidere 
Railroad Company contemplates considera- 
ble improvements during the coming sum- 
mer. 


DANVILLE, ILL.—A franchise has been ac- 
cepted for the building of an electric road 
from Covington to Danville, a distance of 
fourteen miles, 


OssSINING@, N. Y.—The Westchester Trac- 
tion Company has taken possession of the 
Ossining Klectric Railway and an extension 
to Pleasantville is contemplated. 


TERRE HavuTE, IND.—A company, made up 
of Indiana and eastern capitalists, has start- 
ed the survey of a road between La Fayette 
and Terre Haute which will represent an 
investment of $300,000. 


ALBION, N. Y.—The chief engineer of the 
proposed Ridge road trolley line has just 
completed a trip over the route that the 
line is to follow. As soon as the survey 
is completed, work will be begun. 


STAMFORD, Ct.—By a vote to construct a 
bridge over the Miami River the people of 
Stamford have removed the last obstacle 
and the Greenwich Tramway Company will 
construct a line from Greenwich to Stam- 
ford. 


JONESBORO, TENN.—The county court, in 
session last week, granted a franchise to a 
company to build an electric line from this 
place to Johnson City, work to commence on 
the line within one year from date of fran- 
chise. 


CLEVELAND, OHIo—At the annual meeting 
held recently, the Cleveland Electric Railway 
Company, known locally as the Big Con- 
solidated System, Henry A. Everett, of the 
Everett-Moore Syndicate, was reelected presi- 
dent. 


_KITTANNING, Pa.—The survey of the elec- 
tric road connecting Meredith, Rural Valley, 
Yatesboro and Kittanning, has been com- 
pleted and the company is about to let the 
contract for grading the road-bed and lay- 
ing the tracks. 


PITTsBuRGH, Pa.—The Elizabeth & Monon- 
gahela Street Railway Company has been 
chartered to build and maintain a line be- 
tween the borough of Elizabeth, this county, 
and the borough of Monongahela, Washing- 
ton County. 


DayTON, Ou1o—The Dayton, Springfield & 
Urbana Electric Railway Company, at the an- 
nual meeting of the stockholders, decided 
to double track the line from this city to 
Dayton in accordance with the plan to oper- 
ate through cars from Columbus to Cincin- 
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nati. The company will extend the Urbana 
division to Bellefontaine this spring, and 
eventually on up to Kenton. 


INDIANAPOLIS, IND.—The La Porte « Michi- 
gan City Railway Company filed amended 
articles of incorporation with the Secretary 
of State. The name is changed to Chicago 
& Shore Railway Company, and the scope of 
the corporation enlarged. 


PITTSBURGH, Pa.— The Homestead & 
Mifflin Street Railway Company has awarded 
a contract for building its line at a cost of 
about $125,000. The line runs over the 
principal streets of Homestead and has two 
branches, one to Whittaker and the other to 
Lincoln Place. 


Macon, Ga.—Mayor Smith has been 
authorized to sign a contract with the North 
and South Macon Street Car Company, al- 
lowing it the privilege of operating street 
car lines along some of the principal streets 
of Macon. The work must be completed 
within twelve months. 


PATERSON, N. J.—In a conflagration which 
Swept a large portion of the city, the prop- 
erties of the trolley, telephone, telegraph 
and electric light companies were destroyed. 
The fire, it is understood, started in the 
car barns of the Jersey City, Hoboken & 
Paterson Street Railway Company. 


Forr WAYNE, Inp.—R. E. Breed, G. A. H. 
Shideler, of Marion, and Charles S. King, of 
Wabash, are at the head of a new company 
that proposes to build an electric line be- 
tween Marion and Wabash that will be a 
connecting link in an interurban system be- 
tween Fort Wayne and Indianapolis. 


Passaic, N. J.—A survey is being made and 
a project is under way to bring this city, 
Paterson, Clifton, Athenia and Allwood in 
closer connection with Brookdale, Bloom- 
field, Montclair and incidentally Newark. 
This would be done by extending the pres- 
ent Passaic and Orange Valley trolley com- 
pany’s line. 


PITTSFIELD, Mass.—Residents of this city, 
Westfield and Springfield will incorporate 
tne Western Massachusetts Street Railway 
Company, to operate a street railway from 


Westfield to Lee, across Hampden, Hamp- 


shire and Berkshire counties. The length of 
the road will be forty miles, and the capi- 
tal stock is to be $300,000. 


SHARON, Pa.—A trolley line between Erie 
and Pittsburgh is proposed by Detroit and 
Pittsburgh capitalists. Engineer John G. 
McClymonds has been employed to make a 
preliminary survey and has already surveyed 
a line between Franklin and Cambridge. 
This branch will be built next spring and 
connect with the line already in operation 
from that town to Erie. 


St. Louis, Mo.—The St. Louis, Hillsboro 
& Southern Railway Company has filed a 
petition for a franchise in the county court 
at Clayton for a road to run south through 
St. Louis County, Jefferson County, “and 
other counties in this state,” without fixing 
a definite terminus. Thomas F. Sneed, for- 
merly with the St. Louis & Suburban Rail- 
road, is president of the company. 
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TELEPHONE AND TELEGRAPH 


Fort Wortu, Tex.—Application has been 
made for a charter for the Texas Telephone 
Supply Company, with headquarters in Fort 
Worth. 


CENTRALIA, N. Y.—Arrangements are now 
nearly completed for a telephone line con- 
necting Sinclairville, South Stockton and 
Centralia. 


Laxe MILLS, Wis.—The Interurban Tele- 
phone company, Madison, has purchased the 
Lake Mills Telephone Company, and is 
planning many extensions. . 


OSHKOSH, WIs.—The Wisconsin Telephone 
Company intends spending $90,000 during 
the year, $70,000 of which wili be used for 
putting the system underground. 


Jamaica, L. 1.—The Seaboard Telegraph 
Company has received a permit to repair its 
telephone lines. The company intends great 
extensions in the immediate future. 


CLAREMORE, I. T.—The Indianola Telephone 
Company, of Tulsa, is securing the right of 
way preparatory to constructing a long-dis- 
tance line from Claremore to Sapulpa. 


ALBANY, N. Y.—The Co-Asperant Tele- 
phone Company, of Whitehall, has fileu with 
the Secretary of State a certificate of in- 
crease of capital from $15,000 to $50,000. 


TRENTON, N. J.—The plant and franchise 
of the Home Telephone Company, of Tren- 
ton, have been sold at auction under fore- 
closure proceedings for the sum of $20,000. 


MARIETTA, OHi0o—The Home Telephone 
Company, Corlville, Ohio, has been reorgan- 
ized, and among other improvements and 
extensions purposes building a line to this 
city. 


JANESVILLE, Wis.—At a recent meeting of 
the Badger State Long-Distance Telephone 
Company a reorganization was effected, the 
indebtedness of $33,000 cleared up, and the 
head office of the company changed from 
Milwaukee to Janesville. 


JOPLIN, Mo.—The independent telephone 
companies of Joplin, Carthage, Webb City 
and Carterviile, Mo., have been merged into 
one concern. The new company will estab- 
lish headquarters at Joplin, and will im- 
mediately expend a large sum in improve- 
ment of the service. 


ALBANY, N. Y.—The Home Standard Tele- 


‘phone Company will erect a fine new ex- 


change building. The new structure will 
cover a ground space of seventy-eight feet 
by sixty feet. Every modern convenience 
will be supplied for the accommodation of 
the patrons, officials and employés. The 
building will be practically fireproof. 


Cuicago, ILL.—On April 9 or 10, during the 
convention of the Illinois Independent Tele- 
phone Association, a banquet will be ten- 
dered to visiting exchange representatives 
by the telephone manufacturers and supply 
men of Illinois and adjoining states. Com- 
plete information will be found in the in- 
vitation which will be mailed direct to dele- 
gates and representatives. 
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ELECTRICAL SECURITIES 


The market appears to be strong and the 
recent beneficent financial developments 
have been reflected in the past week’s stock 
market by improved speculative and invest- 
ment interest and activity, the consequence 
being a broader, upward tendency. 

As many similar combinations are 
planned, some of them having already been 
well advanced, on tne lines of the Northern 
Securities Company, and are being held in 
abeyance until the pending legal question 
is decided, the importance, marketwise, of 


_ that outcome is made evident. As nothing 


will be aone in these plans for the next 
fortnight, they can be dismissed from the 
immediate market outlook. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


FEBRUARY 8. 

New York: Closing. 
Brooklyn R. T.................... 66% 
Con. Gas... .. ck ccc cence en 218 
Gen. Elec....................... 290% 
Man. O) eee a ee ee 133% 
Met. St. Ry............. ccc eee 173% 
Kings Co. Blec............2...... 187 
N. Y. aN. J. Tel. Co..... Piet: 167% 
Telep., Tel. & Cbl. Co............. 5 


There has been no official Statement in 
regard to the Metropolitan plan of financing, 
but the plan has been informally given with 
substantial accuracy. The Manhattan 
Securities Company, with a cash capital of 
$30,000,000 is to lease Metropolitan and 
guarantee a dividend of 7 per cent, pro- 
visions being made also for the acquisition 
by the company of some of the Metropoiitan 
interests as a basis for financiering. 

General Electric's Strength was a feature 
of the Closing market. It is Said that this 
company’s saving by the 6-cent cut in cop- 
per was equivalent to 7% per cent on the 


stock. The company is reported to have 

filed its needs at 11 cents. 

Boston : Closing. 
Am. Telep. & Tel................. 159 
Edison Elec...................... 260 
Erie DOM esse aa) eiiis aLL. 21 
New Eng. Tel.................... 140 
Mass. Elec. Db A AE E inks baste og 2c. 941% 
Westing. Mfg. 5) cee aaa. 8714 


Western Telephone & Telegraph... 95 


It is understood that it is not the inten- 
tion of the American Telephone and Tele- 


- graph Company to ask Mr. John I. Sabin 


to accept ‘the presidency of the Erie Tele- 
Phone and Telegraph Company, but that 
President Cutler of the New York Company 
will probably be offered the position. 


Philadelphia : 


Closing. 
Elec. Co. of America..........; et 6% 
Philadelphia Elec................ 43%, 
Union Traction................... 373% 
United G. I. Co................... 124 
Elec. Stor. Bat. c................. 63 
Elec. Stor. Bat. LEETE eee ere 65 


At the recent special meeting of the di- 
rectors of the United G. I. Company, it was 
resolved to increase the stock from $22,500,- 
000 to $28,250,000. The strength of Union 
Traction and United Gas has helped the 
Whole local market. Philadelphia Electric 
and Electric Storage Battery stocks and 
bonds are in better request. 
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Chicago: ` Closing. 
Central Union Tel............... 40 
Chicago Edison Light............ 164 
Chicago Telep..............00000. 185 
Metropolitan El. pf............... 8936 
National Carbon................. 22% 
National Carbon pf............... 84 
Union Traction.................. 11% 
Union Traction pf................ 4714 


It is reported that the common stock of 
the National Carbon Company will be 
placed on a 4 per cent dividend basis at the 
annual meeting February 24. The report 
is current in both New York and Chicago, 
and the action of the stock in the market 
for the last few days lends color to it. 
Metropolitan Elevated issues sold off sharply 
at closing, on account of the reduction of 
the dividend on the preferred stock. 


NEW INCORPORATIONS 


CAMDEN, N. J.—The Shaw Electrical Com- 
pany. $15,000. 


GUYSVILLE, OHI0—The 
phone Company. $3,000. 


Guysville Tele- 


PoRTLAND, OrE.—The Oregon General Elec- 
tric Company. $2,000,000. 


NACOGDOCHES, TEX.—Nacogdoches Light 
and Power Company. $20,000. 


CHASE, ATHENS Co., OHI1o—The Irwin Val- 
ley Telephone Company. $300. 


CuIcago, ILL. — Continental Telephone 
Company. The number of directors in- 
creased from three to five. 


PHILLIpsBuRG, N. J.—The Warren Tele- 
phone Company. $100,000. Incorporators: 
M. T. Lynch, John H. McGrath and others. 


WILMINGTON, DeL.—Hadel Light Company, 
of Wilmington, to engage ir private and 
public lighting by gas, electricity and other- 
wise. 


Waukon, lowa—The Standard Telephone 
Company has filed an amendment to its 
charter increasing its capital stock from 
$100,000 to $200,000. 


CAMPBELL, ILL.— Farmington Citizens’ 
Mutual Telephone Company. $2,500. In- 
corporators: W. H. Smith, J. S. Armstrong 
and J. R. Grismore. 


INDIANAPOLIS, IND.—The Alamo Cooperat- 
ive Telephone Company. $1,000. To oper- 
ate a telephone system in Montgomery, Foun- 
tain and Parke counties. 


St. Louris, Mo.—Electrical Construction 
and Maintenance Company. $20,000, which 
has been paid. Stockholders: Y. S. Penoyer. 
W. H. McLaran and G. D. Harris. 


CAMDEN, N. J.—The B. F. Lee Company. 
$125,000. To construct and operate electric 
railways, etc. Incorporators: W. L. Clark, 
Joseph F. Baker, J. A. Odell and others. 


JEFFERSON City, Mo.—The Sarcoxie Elec- 
tric Light and Milling Company, of Sarcoxie. 
Capital, $7,500; all paid. Incorporators: B. 
Pile, Henry Sabert, Levi Smith and others. 


PRINCETON, IND.—The Princeton Telephone 
Company. $25,000. To operate a telephone 
System at Princeton. Directors: J. W. Ew- 
ing, Charles F. Stevens, S. F. Gilmore and 
others. 
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SEATTLE, I. T.—The Alaska & Pacific 
States Telephone Company. $1,000,000. 


Incorporators: W. H. Parry, A. L. Kasson, 
F. A. Wing, S. B. Hicks and C. O’Brien 
Reddin. 


BIRMINGHAM, ALa.—Warrior River Power 
Company. $500,000. Incorporators: J. H. 
Adams, Robert R. Zell, F. I. Monk and John 
L. Burns, of Birmingham, and A. L. Zell, of 
Ensley. 

MILWAUKEE, WIs.—The Western Lighting 
and Electric Company. $25,000. To engage 
in electric and gas lighting, telegraph and 
telephone service and electric heating in Mil- 
waukee. Incorporators: J. C. Coogan, C. N. 
Forrestal and William H. McCoy. 


ALBANY, N. Y.—The Universal Telegraph 
Company. $10,000. To transmit messages 
from Albany to New York and intermediate 
points. Stockholders: Albert Klein, of New 
York city; C. T. Coyne, William Long, 
George Wilkinson and others, of Albany. 


MEMPHIS, TENN.—The Memphis Telephone 
Company has increased its capital stock 
from $200,000 to $600,000. This amend- 
ment to its charter was filed py the follow- 
ing directors: Harvey Myers, A. B. 
Thrasher, T. J. Hunt, Frank C. Smith and 
others. 

ALBERT Lea, MiNN.—The Albert Lea Light 
and Power Company. $400,000. To build 
an electric line across the country from Al- 
bert Lea to Mankato. Incorporators: G. C. 
Edwards, Bridgeport, Ct.: F. N. Jewett, 
Chicago; R. J. Stockey, M. M. Jones and 
S. S. Edwards, of Albert Lea. 


St. Louis, Mo.—The St. Louis, Hillsboro 
& Southern Railroad Company. $1,000,000. 
The road will be operated by electric power 
and will extend from Hillsboro, in Jefferson 
County, Mo., to St. Louis. Directors: T. F. 
Sneed, H. D. Brandt, H. W. Huthsing, of St. 
Louis; Otto Fahenhorst and Edward Weiss, 
of New York. 


CuHIcaco, ILt.—Osceola & Neponset Tele- 
phone Company, Neponset; $10,000; incor- 
porators: F. W. Bates, Caarles Lewis and 
E. B. Hill. Kempton Telephone Company, 
Kempton; incorporators: Carl Shulz, John 
Bergan and J. T. Corkill. Cerro Gordo 
Telephone Company, Cerro Gordo; $15,000; 
incorporators: Melvin Welty, A. C. Doyle 
and Osvar Yarnell. 


GEORGETOWN, OHIO—The Ripley, George- 
town, Hillsboro & Columbus Railway. $10,- 
000, in shares of $100 each. To construct 
and operate an electric way from Ripley to 
Columbus, passing through the counties of 
Brown, Highland, Fayette, Pickaway, Madi- 
son and Franklin, and touching Georgetown, 
Sardinia and Hillsboro. Incorporators: 
W. J. Marshall, O. E. Bare, J. R. Moore and 
others. 


BINGHAMTON, N. Y.—The Binghamton 
Light, Heat and Power Company. $500,000. 
To furnish electricity in Binghamton, Les- 
tershire, Port Dickinson, Union and other 
places in Broome County. Directors: Frank 
Cunningham, T. M. R. Meikleham, T. J. 
Waters, of New York city; William B. Dins- 
more, of Tuxedo Park; George W. Dunn, 
Clarence F. Hotchkiss, F. W. Jenkins, 
George F. Johnson, of Binghamton, and 
Chauncey Eldredge, of Boston, Mass. 
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INDUSTRIAL ITEMS 


THE AMERICAN TRANSFORMER COMPANY, 
Newark, N. J., manufactures the American 
transformer. A catalogue describing and 
illustrating a considerable line of apparatus 
will be sent upon request. 


EUGENE MUNSELL & Company, New York 
city, manufacture micanite insulators. This 
is claimed to be of great advantage in all 
forms of work, and has become practically 
standard since its introduction. 


THE CUTLERE-HAMMER MANUFACTURING COM- 
PANY, Milwaukee, Wis., is sending out ad- 
ditional price lists relative to its motor-start- 
ing apparatus. These lists are to be inserted 
in the present catalogues of the company. 


THe Bucgeye ELectric Company, Cleve- 
land, Ohio, manufacturer of incandescent 
lamr<e reports a very prosperous business on 
its new type lamp. Mr. Bailey Whipple, 
of the sales department, is devoting every 
attention to a larger trade. 


Tux ELEcTRIC APPLIANCE COMPANY, Chi- 
‘cago, Ill., is having a good demand in its 
telephone department for the No. 36 cabinet- 
type bridging telephone. This telephone, es- 
pecially equipped with five-magnet generator, 
is the one it is pushing for rural line work. 


THe FOSTORIA INCANDESCENT Lamp CoM- 
PANY, Cleveland, Ohio, reports a large in- 
crease of business. Mr. William Rothschild, 
of this company, has just returned from an 
extended southern trip and reports the busi- 
ness in that locality to be on a very tiourish- 
ing basis. 


THe ALLIs-CHALMERS COMPANY, Chicago, 
Ill., is sending out the fifth edition of cata- 
logue No. 46. This contains full descrip- 
tive matter and much mechanical formule. 
It relates entirely to the Riedler compressors 
and blowing engines handled by this com- 
pany. The book is handsomely bound in a 
gray cover and presents a decidedly neat 
appearance, 


THe WESTINGHOUSE ELECTRIC AND MANU- 
FAOCTURING COMPANY, Pittsburgh, Pa.,. an- 
nounces that the Cataract Power and Con- 
duit Company, of Niagara Falls, has re- 
cently awarded to it a contract for seven 
2,500-horse-power, oil, insulated, water- 
cooled transformers. These transformers 
will be wound for 2,200 volts two-phase, to 
11,000 or 22,000 volts three-phase, and will 
duplicate the present equipment in the trans- 
former house at Niagara Falls. | 


THE WESTERN ELECTRICAL SUPPLY Com- 
PANY, St. Louis, Mo., reports that it is meet- 
ing with unusual success with its Browning 
type of Milwaukee small dynamos and mo- 
tors. They are entirely new, and embody 
all the latest and most up-to-date ideas, and 
are adopted for any and all purposes where 
any electrical dynamos or motors could be 
used. The company has issued a very at- 
tractive bulletin describing this apparatus 
fully, which is mailed on application. 


THe SPRAGUE ELEOCTRIO Company, New York 
city, has closed an order with the Atlas 
Portland Cement Company for three 400- 
kilowatt, engine-type, split-pole generators at 
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speed of 156 revolutions per minute for its 
plant in Hannibal, Mo.; another order is 
from the De Laval Steam Turbine Company 
for ten 20-kilowatt and ten 75-kilowatt tur- 
bine generators. The Pennsylvania Steel 
Company has oruered for its new bridge 
shop at Steelton, Pa., fifteen wall crane trol- 
ley hoists, the electric hoisting equipment 
of which is built by the Sprague company. 


THe BAIRD MANUFACTURING Company, Chi- 
cago, Ill, has perfected and placed on the 
market an automatic clock switch which ap- 
pears to be constructed on sound mechanical 
principles, and is guaranteed by the com- 
pany to give satisfaction. By a singular 
coincident this instrument was about to be 
placed at the time of the appearance of a 
note in the editorial columns of this jour- 
nal that “there is a large demand for a sim- 
ple, cheap and efficient clock-controlled time 


switch, etc.” This company advertises on 


another page of this issue what it claims 
is an answer. 


THE STILWELL-BIERCE & SMITH-VAILE CoM- 
PANY State that it is experiencing a very fa- 
vorable trade condition. Among the recent 
contracts have been the following for Stilwell 
feed-water heaters: Consolidated Light and 
Power Company, Evansville, Wis., one size 
E; Arnold Electric Power Company, one No. 
4 cast-iron heater; Jacksonville Gas Light 
and Coke Company, Jacksonville, Fla., one 
No. 4 cast-iron heater; Duncan Electric 
Manufacturing Company, La Fayette, Ind., 
one size D; vinita Electric Light and Power 
Company, Vinita, I. T., one size E2; Hamil- 
ton Gas Works, Hamilton, Ohio, one No. 4 
round heater. 


THE SAFETY INSULATED WIBE AND CABLE 
Company, of New York, is engaged in filling 
an order for the Mexican Government for 
582 miles of deep sea cable. This enter- 
prising American manufactory of wires and 
cabies is also negotiating for another similar 
order for a southern government amount- 
ing to 1,000 miles of deep sea cable. The 
Safety Company has commenced operations 
at its new tide water factory at Bergen 
Point, N. J., and is armoring its cables now 
at that point and within a short time will 
move its entire factory there. Mr. Leonard 


Requa, th. head of this company, is a firm 
believer in the ability of this country to 
manufacture its own deep sea cables and 
was one of the first to arrange for facilities 
for this purpose. 


THE BrYaAN-MarRsH COMPANY, ‘of 136 
Liberty street, New York, points with pride, 
very properly, to its historic record of 
twenty years. The company was estab- 
lished under the name of the Schaeffer Elec- 
tric Company, at Cambridge, Mass., as mak- 
ers of incandescent lamps. The plant was 
removed to Marlboro in 1891 and incor- 
porated as the Germania Electric Company 
with added capital. In 1894 the entire busi- 
ness was purchased outright by the Bryan- 
Marsh Company, the most modern machinery 
installed and the entire interest devoted to 


the manufacture of incandescent lamps. At 
the present time the factory has a total ca- 
pacity of over 20,000 lamps per day, and 
under the energetic management of Mr. 
Converse D. Marsh, the head of the com- 
pany, has won an enviable reputation for 
excellence and reliability of product. 
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PERSONAL MENTION 


Dr. Louis Duncan, the well-known elec- 
trical engineer, has been quite ill for sev- 
eral months past with pneumonia. Dr. 
Duncan is at present at Asheville, S. C., and 
is reported to be rapidly improving, and 
will probably be able to return to New York 
in two or three weeks. 


Mr. THOMAS L. TOWNSEND has severed his 
connection with the firm of Partrick, Carter 
& Wilkins, and will be associated with the 
Vallee Brothers Electrical Company, of 
Philadelphia, as general manager. His old 
employers are reluctant to dispense with his 
services, and join with his numerous friends 
in wishing him great success in his new 
field. 


COLONEL 8S. G. Booker has resigned as 
president and severed all connections with 
the Booker Carbon and Battery Company, of 
St. Louis, Mo., and states that he does not 
expect at any future period to engage in the 
carbon business. Colonel Booker’s business 
career has been a most active and interest- 
ing one. For many years he has been 
identified with the production of carbon and 
especially carbon products as used in the 
electrical arts. Colonel Booker has not yet 
decided as to what new business he will 
embark. 


Me. F. S. Terry, who is well known in the 
electrical field as one of the pioneer elec- 
trical manufacturers, is devoting his energies 
to the incandescent lamp industry, and has 
become one of the ubiquitous men of that 
field. Mr. Terry has offices in three cities, 
New York, Cleveland, and St. Louis, and 
divides his time fairly well between them 
with a slight leaning for New York city. 
His “Sunbeam” incandescent lamp is one of 
the well-known and successful incandescent 
lamps of the day. 


Mr. H. Durant CHEEVER, of the Okonite 
Company, New York, is possessed of a very 
interesting telephone scrap book of 1877, 
formerly the property of his brother, the 
late Commodore Charles A Cheever. Com- 
modore Cheever and his associate, Mr. Wil- 
lard L. Candee, were the pioneers in the 
installation of the telephone in New York 
city. Clippings from the press of the year 
1877, commenting on the telephone and its 
uses, are of particular interest at this date, 
especially some of those in which prophecies 
concerning the future of the telephone are 
made and illustrations of the apparatus of 
that period are given. 


OBITUARY NOTICE 


Mr. DANIEL W. BAKER, JR., of the Baker 
& Company platinum refining works, 
Newark, N. J., died on Saturday, February 8. 
While crossing the street Mr. Baker slipped 
and fell beneath the wheels of a heavy trol- 
ley car which passed over him. Mr. Baker 


was forty years old, and resided in Newark. 
News of his death will be a shock to a host 
of friends, many of whom are prominent in 
electrical circles. Mr. Baker was a brother 
of Mr. C. O. Baker, Jr., who is well known 
in the electrical field. 
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Among the contributors to the Twen- 
tieth Anniversary Number of the Erec- 
TRICAL REVIEW, which appeared last week, 
were three men whose labors laid the 
foundation for the immensely important 
industries of the electric railway, the elec- 
tric light and electric power transmission— 
Messrs. Frank J. Sprague, Elihu Thomson 
and William Stanley. 
have achieved a place among those con- 


tributing most to the material and social 
welfare of the people; they have given 
employment to thousands, have afforded a 
profitable field for enormous investments, 
have changed the face of cities; yet these 
three men are all still young and vigorous. 
No more interesting commentary upon the 
youth of the electrical arts can be made. 


These industries 


NEW YORK 


THE PACIFIC CABLE. 

The letting of a contract for the con- 
struction of the first section of the trans- 
pacific cable, extending from San Fran- 
cisco to Honolulu in the Hawaiian Islands, 
marks important progress in the direction 
of accomplishing this much desired 
project. It is particularly displeasing to 
our national pride, however, to find that 
the contract was let to an English manu- 
facturer for the reason that American 
manufacturers are not equipped to fur- 
nish a cable of this size and character in 
the time desired. | 

A few words about the transpacific cable 
project may not be out of place. The 
present section between San Francisco and 
the Hawaiian Islands, which is about to 
be laid by the Commercial Pacific Cable 
Company, is the first of at least three 
links of cable which would be necessary 
to connect the western coast of the Ameri- 
can continent with the eastern extension 
of the Eastern Telegraph Companv’s sys- 
tems at Manila in the Philippine Islands. 
The distance from Honolulu to Manila is 
in the neighborhood of five thousand miles 
—too long a distance to work cables of the 
type now proven by practice to be satis- 
factory in transatlantic service. It is 
necessary, in order that signaling may 
proceed with sufficient speed for commer- 
cial service, to break this cable and insert 
a relaying station. Naturally it is im- 
portant that this station should be on 
American ground, and the point proposed 
for the relaying station is the island of 
Guam. The section from Guam to Hono- 
lulu will still be the longest submarine 
cable in a single stretch in the world, 
being about three thousand five hundred 
nautical miles long. 

Many years ago, when cables first began 
to be widely extended, a project was in- 
augurated to construct a line of telegraph 
wire upon the west coast of British Co- 
lumbia and along the Alaskan peninsula, 
connecting by short lengths of cable with 
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the Aleutian Islands, which form a series 
of stepping stones leading to a point 
of Kamchatka. 


upon the peninsula 


‘Thence the telegraph line could proceed 


by alternate sections of land line and short 
cable along the islands of the Kurile group 
to Yezo, the northernmost of the Japanese 
archipelago, and so through Japan to con- 
nect with the existing system of cables 
approaching that country from the West. 

Of course the natural objection that 
could be urged against such a route is that 
it would include no less than four differ- 
ing territories belonging to as many gov- 
ernments in its course. It has often been 
urged, but without due consideration of 
the facts, that the far northern route sug- 
gested makes cables laid among these 
islands liable to interruption by icebergs, 
but this is not believed to be the case by 
those who have carefully studied the 
project. While such a telegraph line 
would be sufficiently useful for commercial 
purposes its strategic and military value 
would be practically nil. 

Both the British and American govern- 
ments have been greatly interested in the 
question of transpacific cables from the 
purely military point of view. England 
is interested in the construction of an 
alternative cable route to Australia and 
the British East Indies by way of Canada 
and the Pacific. The United States is 
naturally interested in connecting its new 
possessions in the Pacific with the main- 
land, and the commerce of the world is 
particularly interested in anything that 
will give lower cable charges and swifter 
service to the East, where an important 
commerce is daily growing more and more 
important. | 

While it is vitally necessary that we 
should have the transpacific cable for all 
the reasons named above, it seems at the 
same time that, if possible, the cable should 
be of American make and laid from Amer- 
ican cable-ships. Occasion has been taken 
in these columns before to comment upon 
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the singular fact that not one cable-ship 
of large dimensions flies the American 
flag. There is nothing in the construction 
of a cable-ship which would require either 
much time or an unreasonable amount of 
money, and as for cable factories, we have 
them already and need only the orders to 
go ahead and produce deep-sea cables of 
whatever size and capacity may be 
needed. 
the experience which their British col- 
leagues have acquired in the many years 
that cable-making has had its home in 
Great Britain, but there is nothing es- 
sentially difficult in the manufacture of 
deep-sea cables, and certainly no manu- 
facturer engaged in such enterprises would 
hesitate about entering upon it if such 
opportunity presented itself. 

It is to be hoped, therefore, that the 
subsequent links of this most important 
line of communication may be constructed 
not only by American capital but by 
American workmen in American shops 
and laid out of American cable-ships. 


. BLIZZARDS AND THE TELEPHONE. 

In 1888 New York city and its vicinity 
was visited by an unprecedented fall of 
snow, accompanied by high winds and low 
temperature, which resulted in the prac- 
tical destruction of the various telegraph 
lines leading out of the metropolis. Be- 
tween New York and Boston the only 
line of communication was one circuit of 
the long-distance telephone lines and when 
the limit of this was reached it was found 
necessary to communicate to Boston by 
way of Valentia Bay, Ireland, and the 
transatlantic cables. At the same time the 
same storm caused such havoc with the 
telephone circuits in New York city that 
communication was greatly restricted be- 
tween offices in the city itself, and prac- 
tically cut off from offices in the imme- 
diate outlying suburbs. 

At the time of writing, New York is 
again in the throes of a storm which com- 
pares in severity with the historic blizzard 
of 1888, and, notwithstanding this fact, 
telephone communication throughout the 
city is entirely unimpaired, while com- 
munication to its various suburbs has been 
delayed as a maximum only a few minutes, 
and this caused most likely by the in- 


Of course our cable-makers lack - 
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ability of operators to reach the exchanges 
in the outlying districts on account of the 
unusually deep fall of snow. The first 
blizzard established the fact that it pays 
to construct good lines; the second bliz- 
zard of to-day gives one more demonstra- 
tion of the immense value to a city of a 
thorough-going system of underground 
circuits placed where no accident of the 
weather can possibly affect them. So far 
as regards the outlying districts the con- 
tinuity of telephone service shows that 
experience gained through former severe 
conditions of weather has been utilized 
and that to-day telephone construction of 
overhead lines has reached the point that 
no accident of weather can seriously in- 
terfere with them. While this statement 
might not hold true of trunk lines crossing 
particularly exposed sections of the coun- 
try, such as the Allegheny Mountains, the 
immense network of telephone trunk lines 
that has been built of late years in the 
vicinity of the great cities has provided 
so many sources of communication that no 
temporary accident due to the stress of 
weather can possibly affect its satisfactory 
working. The telephone companies are to 
be congratulated upon the outcome of the 
severe and unexpected test to which their 
equipments have just been subjected. 


ELECTRICAL NAVIGATION. 

The very first application of the electric 
motor was for the propulsion of a boat. 
In the year 1839 Jacobi operated an elec- 
tric boat on the Neva River, at St. Pet- 
ersburg, with great success. The use of 
electricity for boat propulsion, however, 
has languished and only within a few 
years past has been taken up at all seri- 
ously. The result of the work done in 
this direction lately is the production of 
pleasure craft of small size in considera- 
ble numbers and, curiously enough, of a 
variety of boat which could not be oper- 
ated possibly by any other known form 
of motive power—the submarine torpedo 
boat. 

It seems that the subject has hardly 
been exhausted. The advantages of elec- 
tric propulsion for boats, especially for 
passenger boats, are certainly very great 
and are worth more study than has been 
given them by those commercially inter- 
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ested in navigation. The electric boat 
enjoys many of the same advantages and 
is hampered by many of the same disad- 
vantages that are experienced by the elec- 
tric automobile. Its power is clean, noise- 
less, safe and economical. Its radius of 
navigation, however, is small, and is lim- 
ited by the storage-battery capacity which 
may be carried aboard, thus making elec- 
tric boats suitable only for comparatively 
short runs within the immediate neigh- 
borhood of the charging station. But 
precisely such conditions are presented by 
a very important branch of navigation— 
the ferry service. In the waters of Greater 
New York alone there is maintained a 
total tonnage of ferryboats which is sur- 
prising. All of these boats have com- 
paratively short runs and lie in their slips 
for periods of time between runs, in many 
cases almost as long as are the runs them- 
selves. This situation presents practic- 
ally ideal conditions for electric naviga- 
tion. Outside of all the other advantages 
of electric ferryboats it would be possible 
to make them of a flush-deck type, with 
no machinery or smoke pipes projecting 
above the general surface level, and thus 
secure a considerable economy of space. 

Only a few days ago a new submarine 
torpedo craft was added to the United 
States Navy, this being one of six now 
either completed or under construction. 
Vessels of this type have been made pos- 
sible solely through the use of electric 
motors for their propulsion, and the sub- 
marine craft of other nations, notably 
France, are designed along much the same 
general lines. Within recent years elec- 
tric launches and pleasure boats have be- 
come a well-recognized feature of pleas- 
ure parks and resorts of one sort or 
another, and have proven themselves ex- 
cellent additions to the equipment of 
parks operated by street railway com- 
panies. It is to be hoped that the prob- 


lem of electric navigation, especially as it 
concerns passenger boats making short 
trips, may be taken up and studied with 
that seriousness which the promise of 
what has already been accomplished ap- 
pears to give the subject. 

The demonstration of the success of 
electrical navigation on a fairly large scale 
would open up a new field for the profit- 


‘able extension of electrical applications. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LVII. 


BY W. ELWELL GOLDSBOROUGH. 


In this position it is seen that, at the 
instant the current reaches its maximum 
value, the coils are in such a position that 
they set up a magnetic flux opposed to the 
field flux, that is, one which tends to follow 
the same path as the field flux, but in an 
opposite direction; consequently, the 
armature reaction tends to diminish in 
this case the total flux enclosed by the 


n 


A 
Ta 
CONSTANT 
. CONSTANT i 
Fih 
mE 
Oa | 
AV VV ALAA ma 
CONSTANT 6 AVL 
VARIABLE 


Fie. 140.—ALTERNATING MECHANISMS. 
field coil below its no load value. When 
the alternator is short-circuited, it has 
been shown that the current in the arma- 
ture will lag approximately 90° behind 
the total internal electro-motive force. 
At the instant that tbe current reaches 
its maximum value, the teeth will, there- 
fore, be displaced by an angular distance 
of 90° from the position they occupy 
when the total internal electro-motive 
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current; consequently, the total flux 

enclosed by the field coil is reduced in 

proportion to the magnetizing power of 

the armature coils. 

SINGLE-PHASE ALTERNATORS UNDER A 
VARIABLE INDUCTIVE LOAD. 

It is very rare, indeed, that an alter- 
nator is operated commercially under a 
strictly non-inductive load ; in bv far the 
larger number of instances, the load is 
inductive. We will, therefore, proceed 
with the discussion of the conditions 
diagrammatically shown in Fig. 140, in 
which a single-phase alternator having 
constant armature resistance and induc- 
tance is impressed upon a circuit having 
a constant resistance r,, and a variable 
inductive reactance z. We may assume, 
initially, that z, equals zero. Such an 
assumption will give us a vector diagram 
like that of Fig. 133, since, when z, is 
zero, the elements present are merely 
those incident to the working of an alter- 
nator under non-inductive load. Sup- 
pose, now, we introduce inductance into 
the external circuit; that is, give z, an 
appreciable fixed value. The value of 
the current now flowing in the circuit is 
expressed by the equation 
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Fig. 141.—ALTERNATING MECHANISMsy. 


force is a maximum. Accordingly, when 
the current lags 90° behind the total 
internal electro-motive force, it reaches 
lts maximum value when the teeth are in 
the position shown in Fig. 139. In this 
position, the magneto-motive force, due 
to the armature current, directly opposes 
the magneto-motive force, due to the field 


and it will lag behind the total internal 
electro-motive force OA, by the angle 


T 
ho = tan tat 3 


Ta + ri 


Referring now to Fig. 141, the vector 
positions in which, designated by the 
letter (a), are the same as those shown in 


1 


(55) 
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Fig. 133, we will trace what takes place 
with the introduction of the inductance 
z, into the receiver circuit. Since, by 
equation (54), 


E, = 1 (ra + 1)! + (Za + z)’ 


the total resistance and reactance electro- 
motive-force triangle A,C,O, erected on 
the vector OA, will always remain a 
right angle. With the introduction of 
Tı, the heel C,“ of this triangle will move 
to some new position, as C,. The cur- 
rent vector OB’, which is always in phase 
with OC., will take up the new position 
OB’. Moreover, since the total resist- 
ance electro-motive force will always be 
equal to I (ra + rı), in which (rg + 1) is 
a constant, the length of the current 
vector must be decreased proportionally 
to the decrease in the resistance electro- 
motive-force vector OC,, and since C, 
traces out a locus that is the arc of a 
circle, the current vector head B will also 
trace out a locus that is an arc of a circle. 
To determine the impedance drop 
through the armature under these condi- 
tions, we lay off OC,” in phase with OB’, 
and equal to OU,” = |’ Ta, and at Ca” erect 
the perpendicular COA” equal to Og’ Ag’ = 
I’ z,°. Accordingly, OAq’ equals the 
new impedance drop in the armature. 
Now, 


Eg=1Y rg + ta (54) 


therefore any change in the value of the 
current will produce a_ proportional 
change in the value of the impedance 
drop through the armature ; consequently, 
as the impedance vector decreases in 
value, its vector head will trace out a 
curve A,”A,,’, which is the arc of a circle. 

Lhe electro-motive force at the col- 
lector rinys must be equal to the vector 
difference of the vectors OA, and OA,’; 


it is, therefore, equal to Ag’A,. 


Platinum in British Columbia. 


It is reported from Vancouver that con- 
siderable quantities of platinum have been 
found in the gold-mining districts of 
British Columbia. The presence of this 
valuable metal in any quantity was first 
discovered by the American consul at Van- 
couver in some specimens of gold which 
had been brought to him to be refined. 
In many of the mining districts of Brit- 


‘ish Columbia and the Yukon Territory, 


he asserts, large amounts of platinum and 
kindred metals must have been thrown 
away by miners who do not know platinum 
when they see it. With the present high 
price of platinum, it is thought that it 
will pay prospectors to be on the look out 
for the metal, which doubtless exists in 
considerable quantities in British Co- 
lumbia. 
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Science 
Brevities 


Polarization of Magnesium—We quote 
from an English contemporary: The 
properties of an aluminum anode have 
been utilized for the rectification of alter- 
nating currents, and A. Campetti has 
studied the polarization of magnesium 
with a view to a similar utilization. He 
uses a platinum cathode and a solution of 
caustic soda. He finds that the intensity 
of the current passing through the cell 
is very small until a difference of poten- 
tial of 75 volts is applied, when there is 
a rapid evolution of gas and.a strong cur- 
rent. When the platinum is made anode 
the current is about thirty times as strong. 
It appears that ten or fifteen per cent of 
the energy transmitted through the cell 
is used up in overcoming the resistance 
at the boundary between the electrodes 
and the liquid. 


Frequency Measurements— Several new 
methods for measuring the frequencies of 
rapidly alternating currents have been de- 
vised by K. E. F. Schmidt. Mr. Fournier 
D’Albe quotes an abstract from the 
Annalen der Physik. In one of these a 
telephone is made to produce stationary 
sound waves in a glass tube, and two posi- 
tions of minimum resonance are deter- 
mined by means of a piston. 
phone is excited by the current to be 
studied, and the position of the piston, 
together with the known velocity of the 
sound in air, suffice to determine the fre- 
quency sought. The author has also suc- 
cessfully employed Kundt’s dust figures 
for the same purpose. Both methods are 
only suitable for frequencies which are 
considerably higher than those ordinarily 
used. For ordinary frequencies the 
author employs an incandescent lamp fed 
by the current under investigation. This 
is photographed by a camera attached to 
a pendulum, and the negatives show alter- 
nate bright and dull stripes in accordance 
with the maxima and minima of the cur- 
rent traversing the lamp. An interesting 
application of this principle is obtained 
by- simultancously photographing two 
lamps in this manner, one of which has 
a difference of phase with respect to the 
other, as in the primary and secondary 
circuit of a transformer. The difference 
of phase expresses itself in a displace- 
ment of the stripes with respect to each 
other. 

Dielectric Constant of Paraffins— W. G. 
Hormell has obtained, by means of a mod- 
ified form of Blondlot oscillator, the di- 
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electric constants of four commercially 


. different paraffins for electric waves of 


forty, sixty and eighty cm. The Llec- 
trician states that the results show that 
the dielectric constant of a given parattin 
increases With the density of the paratfin. 
It increases rapidly from a temperature 
twenty degrees above the melting point 
to a temperature thirty degrees below the 
melting point. Among different paraffins 
the dielectric constant increases as the 
melting point of the parathn increases. 
The constant also increases with the 
rapidity of the electrical oscillations, and 
is greater for short light waves than it is 
for short electrical waves. The author 
finds that Cauchy’s formulz as a means of 
obtaining the index of refraction for infin- 
itely long waves does not meet the experi- 
mental facts. Incidentally, the author de- 
termined the velocity of propagation of 
electric waves eighty centimetres in length 
along magnetic and non-magnetic wires 
of different diameters. He found thai for 
reversals as high as 800,000,000 per 
second the velocity of propagation is the 
same, thus showing that the magnetic 
properties of iron are not able to follow 
such rapid changes. ‘The effective field 
around the Lecher wires, as far as it can 
be detected by means of an argon tube, 
does not extend more than three cm. from 
the wires, and the effect on the half wave 
within this region varies approximately 
inversely as the square of the distance 
from the wires. 


Point Discharge Figures—De Heen has 
described the following simple experi- 
ment. A plate of rosin is charged with 
electricity and then held for a moment 
over a number of Bunserf burner flames, 
grouped symmetrically. When the plate 
is now dusted over with flour of sulphur, 
the sulphur adheres only in sharp, well 
defined lines, forming polygons, whose 
centres correspond to the tlames. De 
Heen speaks of tourbillons de Vether. But 
we do not understand the phenomenon 
better by resorting to the ether. Follow- 
ing up these experiments, according to an 
abstract in Engineering, Rudolph H. 
Weber, of Heidelberg, states in the 
Annalen der Physik, that the flames can 
conveniently be replaced by metallic wires 
fitted with sharp points. He charges his 
plates by means of a metallic comb and 
discharges them again with the aid of 
these needles, which he arranges about 
fifteen centimetres apart. The charge 
may be positive or negative; if powder 
mixtures of different colors are applied, 
only the color of the polygon outlines will 
vary with the sign of the electrification. 
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The lines are sharp and straight, the cor- 
ners somewhat rounded off; the powder 
will adhere to. the spots where the plate 
has remained charged. The experiments 
can further be modified. The collector 
of an electric machine is covered with 
white silk, and a needle is approached 
while the machine is worked. We notice 
the well-known brush discharge from the 
point, and the discharge cone is marked 
on the silk as a luminous circle. If two 
needles are used, a black line appears be- 
tween the two luminous areas where they 
overlap; this line becomes sharper as the 
needles are withdrawn to greater dis 
tances. When sevcral needles are ap- 
plied, we get the polygons spoken of. 
When we interpose sensitized paper be- 
tween the metallic collector and its silk 
covering, the phenomenon will photograph 
itself. If we hold insulators between the 
points and the collector, the shadows of 
these insulators will for some moments 
remain visible on the luminous areas; but 
they disappcar gradually. ‘The discharge 
of the collectors seems to be due to mate- 
rial particles. For when we blow at the 
brush discharge cone through a piece of 
glass tubing, the respective polygon line 
becomes bent as if yielding to the air 
pressure. But we have no real explana- 
tion, though various apparent analogies 
can be quoted. When chemical reactions 
proceed from a number of symmetrically 
grouped points, similar curves, the lines 
of chemical inactivity of E. Lecher and 
of E. J. Mills, are observed as boundary 
lines of the various areas of activity. 


Electroplating. 


Experiments have lately been carried 
out by Mr. W. Pfanhauser, Jr., in order 
to determine the dispersion of the lines of 
current in electrolytes. The author has 
found that in electroplating objects of 
irregular shape the current lines tend to 
concentrate at the points of the cathode 
nearest to the anode, just as the lines of 
force in the magnetic field of a horseshoe 
magnet are most concentrated at the pointe 
of the poles which are nearest together. 
The lines of current are more evenly 
spread over the whole surface of the ob- 
ject with some electrolytes than with 
others, and the author proposes the theory 
that the spreading is proportional to the 
difference between the discharge potentials 
of the cations of the “conducting salt” 
(usually K, Na, or H) and of the metal 
which is to be deposited. 
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The gold mines of Mysore, India, are 
worked by American electrical devices, the 
power being from the melting Himalayan 


snow. 
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The Protection of Lines and Apparatus 
from Electrostatic Strains. 
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A Lecture Before the American Institute of Electrical Engineers. 


HE one hundred and sixty-first meet- 
T ing of the American Institute of 
Electrical Engineers was held in 
one of the lecture rooms of the Havemeyer 
Building of Columbia University, New 
York city, on the evening of Friday, Feb- 
ruary 14, 1902. The evening was given 
over to the reading of a paper by Mr. 
Percy H. Thomas, part of which appears 
below. The subject of Mr. Thomas’s paper 
was the effect of static stresses on high-ten- 
sion circuits and apparatus and the protec- 
tion of these by suitable means against 
damage from accumulated high potentials. 
At the conclusion of the paper it was 
briefly discussed by Messrs. Charles F. 
Scott, Francis O. Blackwell, George F. 
Sever, Philippo Torchio, the president, 
and Mr. H. W. Fisher. The latter gave 
some very interesting data of experiments 
undertaken by him to standardize the 
spark-gap as a means for measuring high 
potentials. 

The meeting lasted until a late hour, 
and it was one of the best attended that 
the Institute has had recently. The paper 
of the evening was brilliantly illustrated 
by demonstrations, and the author exhib- 
ited a mechanical model of an electrical 
circuit of extraordinary beauty and in- 
genuity. 

The next meeting of the Institute will 
be held at 12 West Thirty-first street, 
New York, on Friday, February 28, at 
8.15 P. M. The general subject of the 
meeting will be “Electrochemistry and 
Electrometallurgy.” 

The following papers will be presented : 
(1) “The Electrochemical Industries,” by 
Dr. Samuel Sheldon, of Brooklyn. (2) 
“The Electric Furnace in Industrial 
Chemistry,” by Mr. Charles B. Jacobs, of 
New York. (3) “Electrolytic Recovery 
of Copper from Low-Grade Ores,” by Dr. 
Nathaniel S. Keith, of New York. (4) 
“Colloids,” by Mr. W. R. Whitney, of 
Boston. (5) “Liquid Potentiometer; De- 
termining Electrolytic Resistance with 
Direct-Current Instruments.” (6) “Point 
of Cut-off in a Battery Discharge.” (7) 
“Electrolytic Conduction without Elec- 
trodes,” by Mr. Carl Hering, of Phila- 
delphia. (8) “Methods of Experimenta- 
tion in Electrochemistry,” by Mr. Charles 
S. Bradley, of New York. 

As the above papers will be presented 
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in abstract only, members who are es- 
pecially interested in the subject are re- 
quested to send for advance copies, which 
will also be distributed at the mecting. 

Chairman Rice, of the Committee on 
Papers, and Chairman Mullin, of the Com- 
mittee on Transportation and Accommo- 
dation, after a visit to Great Barrington, 
Mass., recommended, and it has been de- 
cided, that the date of the annual conven- 
tion to be held in that town be changed 
to June 17, 18, 19 and 20, a special train 
to leave New York on June 16. This 
was deemed necessary in order to assure 
ample accommodation, as it is believed 
that the preparations being made will lead 
to a much larger attendance than was 
originally anticipated. All the available 
space in the “Berkshire Inn” and all the 
rooms in the “Barrington” will be re- 
served for the - ccasion. 


STATIC STRAINS IN HIGH-TENSION CIR- 
CUITS AND THE PROTECTION OF 
APPARATUS. 

BY PERCY H. THOMAS. 


It is the purpose of the present paper to 
discuss the so-called “static effects” in 
high-tension circuits, especial attention 
being given to the disturbances produced 
by lightning, switching, grounding and 
the like. Some discussions of particular 
phases of the principles involved have ap- 
peared from time to time, but so far as 
has come to the attention of the author, 
no comprehensive treatment of the subject 
of a non-mathematical character has ‘so 
far appeared. On this account a general 
view of the question without mathematical 
complication will probably prove of in- 
terest to superintendents and station man- 
agers as well as to electrical engineers. 
Necessarily much of the matter in the 
paper will not be new, but it will be found 
that the old principles when applied to 
commercial circuits yield quite novel and 
important results. 

It is scarcely necessary to state that 
static strains, though not, perhaps, par- 
ticularly destructive of themselves, may 
indirectly cause the loss or temporary dis- 
abling of expensive and important ap- 
paratus, and more is involved than the 
loss of the apparatus. One of the prin- 
cipal aims, if not the chief aim of the 
superintendent of a modern electrie trans- 


mission system, for the accomplishment 
of which he will make great sacrifices, 18 
to keep his service continuous. Static 
disturbances in such systems, when not 
properly controlled, are a constant menace 
to the continuity of the service. The 
prominence of static effects is one of the 
chief distinguishing characteristics of 
high-tension operation. The importasce 
of “static” is not emphasized solcly on 
theoretical grounds. Plants in actual 
operation have suffered both damage to 
apparatus and loss of prestige on account 
of insufficient static protection. 

The paper will be divided into two 
parts : | 

I. Nature, Causes and Effects of 
“Static” Disturbances; and 

II. The Protection of Apparatus and 
the “Static Interrupter.” 


PART I.—NATURE, CAUSES AND EFFEOTS 
OF STATIC DISTURBANCES. 


INTRODUCTORY. 


The term “static” is certainly a mis- 
nomer, as the most prominent character- 
istic of the phenomena thus designated is 
the abrupt and violent nature of their 
discharges of electricity. However, this 
group of phenomena is so clearly defined 
and is so generally recognized by this name 
that in the absence of a better term of 
general acceptance its use will be con- 
tinued. A new term, however, is very 


. greatly to be desired, and as the phe- 


nomena described are essentially those of 
wave motion, the author recommends the 
word “undic” as a substitute for “static.” 

For the present discussion “static” (or 
“undic”) will be taken to include those 
changes of potential and waves of current 
of an abrupt nature which result from 
the transfer of the electrostatic charges 
of a system from point to point. Such 
actions are not directly produced nor con- 
trolled by the generator. I say “not di- 
rectly,” for, of course, practically all elec- 
trical phenomena in a circuit, except those 
due to lightning, are produced at least 
indirectly by the generator. 

Every electric circuit may be viewed in 
two ways. It may be regarded (as in deal- 
ing with the transmission of energy) a8 a 
closed circuit containing resistance and 
inductance and carrying a certain current 
produced by a certain electro-motive force, 
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or it may be regarded (as in dealing with 
static) as a large insulated “conductor” 
(as the term is used in treatises on static 
electricity) of peculiar form. That is, 
the circuit performs a double function. 
It transfers useful energy and at the same 
time acts as an electric condenser. ‘The 
first aspect, being the one of greatest prac- 
tical importance, is the one almost uni- 
versally considered. However, even in this 
case, with long high-tension lines, it has 
been found necessary to give some atten- 
tion to the e. s. (electrostatic) capacity 
of the circuit taken as an insulated “con- 
ductor.” The second aspect of the circuit 
is the one to be here considered, and 
though of less importance than the first 
it still deserves careful consideration on 
account of the serious difficulties static 
may cause in commercial work. As a 
matter of fact, since the electric circuit 
when operating is at the same time both 
a closed circuit carrying current and a 
charged insulated “conductor,” the actual 
resultant condition of the system is a 
combination of these two states. 

There are some points of difference, 
however, between the commercial electric 
circuit and the insulated “conductors” 


commonly used in the laboratory demon- 


strations of static electricity. In the first 
place the commercial circuit is very much 
the larger and is extended over greater 
distances, so that a sensible time is re- 
quired for an electric impulse to pass 
from one end to the other. Consequently 
two points on the same conductor may be 
momentarily at very different potentials. 
In the second place the amount of energy 
stored in the e. s. capacity of the com- 
mercial circuit is very much larger than 
that in the “conductors” of laboratory 
experiments. It should be noted that these 
points of differences are both differences 
of degree, not of kind. 

It will be well at the outset to sum- 
marize briefly the most characteristic of 
the laws of static. These are all well 
known and of very general applicability, 
iz.: 


LAWS OF STATIC. 


I. A static discharge (which is merely 
a very sudden rush of electricity) en- 
countering a choke coil in its path, ex- 
periences momentarily great opposition, 
i. e., the electricity is temporarily held 
back by the inductance of the coil so that 
if the rush of electricity be of large 
volume and sufficiently sudden a very 
great electro-motive force (neglecting 
losses of energy) will be exerted on the 
choke coil. This high electro-motive 
force is but momentary, however, as the 
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choke coil after the first instant allows 
the electricity to pass at an accelerating 
rate which soon relieves the pressure. The 
high momentary- pressure at the front of 
the choke coil causes a tendency for the 
charge to seek other paths. Such a phe- 
nomenon would be called “side flash,” and 
is one of the considerations which led to 
the use of choke coils with lightning ar- 
resters. Lightning arrester choke coils 
are so placed that any static disturbance 
on the line must pass the choke coil to 
reach the apparatus which is being pro- 
tected and the arresters are placed on the 
line side of the choke coils where the 
tendency to side flash is strongest. 

As there is a tendency to side flash 
toward other objects there must evidently 
also be a tendency to short-circuit the 
choke coil itself. Such short-circuits are by 
no means unusual when coils not designed 
to stand them are exposed to static dis- 
charges. 

II. All conducting bodies have e. s. 
capacity or, in other words, are to a greater 
or less degree condensers. Whenever a 
conductor is at a potential different from 
a neighboring conductor a charge of elec- 
tricity appears in its surface principally 
on the side toward the other body. The 
amount of this charge equals the product 
of the e. s. capacity and the potential be- 
tween the bodies. At the same time an 
exactly equal charge appears on the second 
body. A conductor may have capacity to 
two or more adjacent conductors at the 
same time; in this case its resultant charge 
is the sum of the separate charges. 

The fact that a certain quantity of elec- 
tricity, great or small, is required to charge 
any conductor to any definite potential is 
very important in its bearings on long- 
distance lines. Suppose, for instance, that 
a piece of apparatus at one end of a trans- 
mission line is to be raised to a certain 
potential by a sudden application of volt- 
age at the other end. A sensible time will 
elapse before the necessary charge for the 
apparatus can reach the end of the long 
line. Consequently the potential of the 
apparatus will not rise at the same instant 
as an applied electro-motive force, but 
will remain unchanged until charge actu- 


ally reaches it. In other words, the poten- 


tial of a condenser can not rise until the 
charge necessary to produce this rise has 
entered it. 

The large current required to charge the 
line wires of an extensive high-tension 
system is well known. All switches, trans- 
formers, instruments and other apparatus 
actually connected to the high-tension cir- 
cuit also require charge, though, of course, 
much less. 
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The line wires have e. e. capacity both 
to the earth and to one another. The 
several charges corresponding to those dif- 
ferent capacities, though superposed on 
the wave, act independently of one another 
and must be so studied. Similarly with 
apparatus connected to the lines, not only 
will there be e. s. capacity in the high- 
tension parts to ground and low-tension 
parts, but also between different parte of 
the high-tension windings themselves. 

III. When a current is flowing through 
a circuit containing inductance, energy is 
stored in its magnetic field. The amount 
of this energy equals one-half the product 
of the inductance and the square of the 
current. This energy was obtained from 
the circuit when the current was started 
and when the electro-motive force pro- 
ducing the current is removed, this stored 
energy must be discharged back into the 
circuit before the current can stop. If 
the circuit be suddenly opened a very high 
potential will be developed to keep the 
current flowing until this energy is fully 
discharged. Such is the case of the well- 
known rise of potential which results 
from suddenly opening the field circuit 
of a large generator. The direction of 
this “extra” electro-motive force when the 
circuit is opened is always such as to con- 
tinue the current flow. 

Energy in a magnetic field is just as 
truly stored energy as that in the moving 
bullet, the stretched spring or the raised 
weight. It may be adapted to useful pur- 
poses. For example, the energy stored in 
the magnetism in the core of an induction 
coil by the primary current is discharged 
into the secondary to produce the high- 
tension spark. 

An idea of the amount of this energy 
in actual cases may be obtained from the 
following: One ampere flowing through 
a coil w with an inductance of one henry 
(equivalent to 377 ohms at 7,200 alts.) 
stores 1/2 volt-ampere sec. = 1/2 watt- 
second = 1/2 joule = 0.367 foot-pound. 

The very sudden rushes of static elec- 
tricity are no exception to this law; they 
produce magnetism and store energy 
which must be discharged into the cireuit 
again before the currents can cease. This 
principle will be found to lead to im- 
portant results. 

Also, when a condenser is charged 
energy is stored. This energy will be re- 
stored to the circuit again when the con- 
denser is discharged. The amount of 
this energy is one-half the product of its 
e. s. capacity and the square of the 
voltage. 

A condenser of one microfarad capacity 
charged to 1,000 volts potential stores 
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one-half a watt-sec. = 1/2 joule = 0.367 
foot-pound.* 

The energy of an electric current may 
thus be stored in two ways, either in a 
magnetic field produced by a current, or 
by the storing of the electricity itself. In 
its former state the energy may be re- 
garded as kinetic and in the latter as 
potential. 

ELECTRIC OIRCUIT AS AN INSULATED 
CONDUCTOR. 


It has been stated that an electric cir- 
cuit may be considered as an insulated 
conductor of a peculiar form. It is rather 
an aggregation of conductors of various 
forms. In general a high-tension circuit 
consists of the following parts: 

(a) High-tension windings or trans- 
formers, raising and lowering. 

(b) Transmission wires. 

(c) High-tension switches, instru- 
ments, lightning arresters, station wiring 
and similar auxiliary apparatus. 

(a) Th2 high-tension transformer 
windings are in the form of coils, and are 
therefore from the static point of view 
choke coils. On account of the very large 
number of turns their choking power is 
very great (choking is general, being pro- 
portional to the square of the numbers of 
turns). The high-tension windings have 
e. 8. capacity also, as they lie close to the 
low-tension windings and to the core, that 
is, the high-tension winding will have 
static charges on the surface opposite the 
low-tension winding and opposite the core. 
There is as well capacity between turns 
and between coils of the high-tension 
windings. The e. s. capacity of these 
transformer coils is of a rather complicated 
nature, for it is distributed along at dif- 
ferent points on the winding, and is not 
concentrated at one point as in an ordi- 
nary condenser. Therefore, the charge 
for the different portions of the windings 
must pass through different lengths of 
wire and different amounts of inductance 
and resistance. The same is true of both 
raising and lowering transformers. 

(b) The transmission wires have e. s. 
capacity with one another and with the 
earth, so there are two charges superposed 


*The transmission lines of a system like the Bay 
Counties Power Co. of (alifornia with lines 150 miles 
long, have a capacity of about 3microfarads. Operating 
at 40,000 volts this will have 1/2 x (3 X 10—*) (40,00 X 
V2 )* = 4,800 watt-secs. = 4,800 joules, equals 8, 500 foot- 
pounds of energy stored in its e. 8. capacity when fully 
charged. The charging current is 45 amperes at 40,0u0 
volis, 7,200 alternations. Therefore the rate of supply of 
energy to the line from the generator and absorption 


from the line by the generator is 45 x 40,000 x 2 x= = 


1,150,000 watts-sec. per sec., = 1,150,000 joules per sec., 

uals 843,000 foot-pounds per sec. The generator sup- 
plies current contiuuously to the line for 1/2 alternation 
and then receives it back again for the next half alterna- 
tion. Therefore the energy delivered or received in a 
half alternation is the energy stored in the capacity of 


45 3 X 40,000 x 2 
the ling = ———~ — = 
e xO <4 =: 4,800 watt-secs. 4,800 


joules =: 3,500 foot-pounds, as before. 
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on each wire—each of which may act in- 
dependently of the others. This capacity, 
though comparatively small for short 
lengths of wire, is, as a whole, great on 
account of the great length of the lines. 
These wires have inductance also like the 
capacity; small for short lengths, but 
quite considerable when the line is taken 
as a whole. 

On the line wires, as in the high-tension 
transformer windings, the e. s. capacity 
and inductance are distributed, so that 
when voltage is applied to the line dif- 
ferent points receive charging current at 
different instants of time, since the charge 
for various points must flow through dif- 
ferent lengths of line. In fact, the trans- 
mission wires (the same may be said of 
high-tension transformer winding) may 
be considered as a succession of choke 
coils and condensers in series, each very 
small, but very great in number, as shown 
in Fig. 1. ` 

In addition to the e. s. capacity of the 


Fig. 1.—DraAGRAM ILLUSTRATING INDUCTANCE 
AND CAPACITY OF A Lone SINGLE-PHASE 
TRANSMISSION LINE. 

line wires there is a certain amount of 

capacity on each insulator. The amount 

is very small and may be considered a part 
of the line capacity. 

(c) Switches, instruments, lightning 
arresters, station wiring and similar 
auxiliary apparatus have a certain amount 
of e. s. capacity to surrounding objects, 
but not usually as much as the high-ten- 
sion windings of transformers. This part 
of the system has also comparatively little 
inductance and needs no further discus- 
sion here. 

In addition to e. 8. capacity and in- 
ductance all parts of the high-tension sys- 
tem have more or less ohmic resistance. 
The effect of this resistance is to retard 
the current (static or normal) in what- 
ever direction it flows, and to change part 
of the electric energy into heat. 

A certain amount of current leaks from 
the line at insulators and at all points 
where insulating material touches the cir- 
cuit, since no insulation is perfect. Even 
the air conducts away some charge when 
the voltage is extremely high. Taken 
altogether the result of these leakages is 
small under normal conditions and may be 
neglected in this discussion. 

Every point of a high-tension cir- 
cuit at any instant has a perfectly 
definite potential, which is in general 
different from the potential of other 
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parts of the circuit and of adjacent 
objects. Consequently each point has 
at each instant a definite static charge, 
often different from that of other points. 
As (with alternating currents) the poten- 
tial of each point is varying from instant 
to instant these charges are continually 
changing and the changing charges cause 
a current in the circuit properly called 
charging current. Neither this charging 
current nor the static charges have any 
connection with the useful current, except 
as the latter may influence the static 
potential of some point of the circuit. 
The total current in the circuit at any in- 
stant is the sum of the work current and 
charging current if they are in the same 
direction, or their difference if they are 
in opposite directions. 

When the potentials of all points of a 
circuit are determined directly by the elec- 
tro-motive force of the generator, i. e., 
during normal operation, all changes of 
potential are slow (compared with static 
changes of voltage) and allow sufficient 
time for the necessary changes in the static 
charges at various points to be accom- 
plished without serious opposition from 
the inductance of the circuit. Such 
changes of potential and charges as these, 
however, are not the subject of this paper. 
Its principal object is the discussion of 
changes of potential of a more abrupt 
nature which are not directly produced by 
the electro-motive force of the generator; 
the latter may cause violent and sudden 
alterations of the static charges and 
dangerous local potential strains. How- 
ever, before taking up the more compli- 
cated case of the abrupt changes, it will 
be best to consider a little more fully the 
distribution of potential and charge in 
some of the simpler cases of normal run- 
ning, viz.: 

Static Charges on a Symmetrical Single- 
phase Transmission Line Open-Circuited 
at the End and Charged by a Direct- 
Current Generator—In this case both lines 
have the same e. e. capacity to the earth. 
There is also capacity between the line 
wires. On the positive line is a positive 
charge composed of two parts, one due 
to its capacity to earth and the other to 
its capacity to the other wire; similarly on 
the negative wire is an equal negative 
charge composed of two parts. These 
charges remain constant as long as the 
electro-motive force of the generator is 
constant. 

If, however, the generator is an alter- 
nator the charges change from positive to 
negative with the voltage remaining equal 
on the two wires at times. This inter- 
change of charges requires a flow of cur- 


264 


rent from line to line through the gen- 
erator. 

When the same line is loaded at the 
farther end no material change is pro- 
duced in the line charges. Since different 
parts of the high-tension winding of the 
motor or transformer or other apparatus 
constituting the load are at potentials 
varying all the way from one-half line 
voltage positive to one-half line voltage 
negative, the charges on these points will 
vary in a similar manner. These charges 
are supplied from the generator through 
the line: The charges for the inner parts 
of the winding of the load apparatus must 
flow through the outer parts of the wind- 
ing as well as through the line. 

Same Line with One Leg Grounded— 
Since direct current is practically never 
used in high-tension work it will be 
omitted from further discussion here. The 
case of a grounded line is of importance, 
not as a practical operating condition, but 
on account of the harmful results which 
may follow accidental grounds. The poten- 
tial of one-line wire becomes the same 
as that of the earth, while that of the 
other is full-line voltage, that is, double 
its value with circuit ungrounded. The 
potential between the wires being main- 
tained by the generator remains un- 
changed. Of the two component parts 
constituting the charge on the ungrounded 
wire the part due to the e. s. capacity be- 
tween the wires is undisturbed by the 
grounding since the voltage between wires 
is unchanged, but the part due to the ca- 
pacity to earth is doubled since the poten- 
tial of the line above the earth is doubled. 
On the grounded line the part of the 
charge due to the e. s. capacity between 
wires is unchanged—the part of charge 
due to capacity to earth becomes zero, 
since the potential to earth is zero. The 
charge which appears on the earth oppo- 
site the ungrounded wire and which is 
equal in amount to the part of that line’s 
charge that is due to capacity with the 
earth, being produced by the generator, 
must flow to earth at the point where the 
circuit is grounded. Ona large system the 
e. s. capacity of the lines would be suf- 
ficient to make this current quite large. 
In such a case the current may burn off 
the line wire at the grounded point if the 
contact with the earth is imperfect. This 
fact has a very direct bearing on the ques- 
tion as to whether it is possible to operate 
a large high-tension system with one wire 
accidently grounded. 

System with Neutral Point Grounded— 
In a symmetrically arranged unground- 
ed system either single phase or poly- 
phase, a neutral point may be defined 
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as any point which is at the earth’s poten- 
tial. There may be more than one neutral 
point in a circuit, as shown in Fig. 2, 
where a b c d are neutral points. 

Since the neutral point is at the earth’s 
potential, grounding this point makes no 
difference in the potential or charge of any 
point of the circuit and no current flows 
over the grounding wire. If the circuit 
becomes unbalanced, for example, by a 
high-resistance ground on one wire, there 
is a tendency for the neutral point to take 
a potential different from that of the 
earth, and a current will then flow over 


the grounding wire which will be sufficient 


to keep the neutral point at earth’s poten- 
tial. If there be a dead ground on one 
wire the earth connection at the neutral 
point completes a short-circuit. If the 
neutral point is not grounded when the 
system becomes unbalanced one or more 
lines will take a potential higher above 
the earth than in the balanced condition 
and the other line or lines a potential 
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Fig. 2.—NEUTRAL POINTS. 


lower than before. Therefore, comparing 
the two methods of operation with the 
neutral grounded, if a “dead” ground is 
made on any line wire a short-circuit is 
produced through the ground connection 
at the neutral point; with the neutral un- 
grounded a ground on a line wire means 
twice the previous potential between line 
and ground on one or more wires though 
no short-circuit is produced. The advan- 
tage of a grounded neutral is the prevent- 
ing of increased potential over the earth 
in case of an accidental ground, its dis- 
advantage is the fact that one such ac- 
cidental ground instead of two causes a 
short-circuit. 

We may now consider some of the ab- 
rupt changes of potential not directly pro- 
duced by the generator. 

1, Connecting “Dead” Transformer to 
Live Line—Fig. 3 represents the portion 
of a high-tension transformer coil con- 
nected to the line terminal. The circles 
indicate wires. The coil may have one 
or more turns per layer, The numbers 
on the circles indicate the order in which 
the current passes through the turns of 
the winding. The low-tension winding 
lies adjacent to the high-tension and the 
small condensers, a b c d, etc., shown 


Vol. 40—No. 8 


dotted, indicate the e. s. capacity to the 
corresponding wires of the adjacent low- 
tension coils. 

Before either terminal of the trans- 
former is connected to the line all parts 
of the high-tension winding are at earth’s 
potential. As the first line switch is being 
closed at S there is no change in the poten- 
tial of the transformer winding until a 
spark passes between the switch jaws. 
Then instantly the potential of the trans- 
former terminal is raised to the potential 
of this line wire. The rest of the high- 
tension transformer winding also takes the 
potential of this line wire as soon as (but 
not sooner than) the necessary charge can 
reach b-c-d-e, etc. Now, the charges 
for b-c-d-e, etc., must flow through a 
considerable amount of inductance, which 
will require a length of time which is very 
short but still sensible. It is clear that 


during this short but definite period, after ' 


the terminal has reached its full potential 
and before there has been sufficient time 
for charge to reach the inner layers, for 
example, f and g, ete., a difference of 
potential exists between the outer and in- 
ner layers of the winding which is equal 
to the full electro-motive force of the line 
wire above the earth. If the insulation of 
the winding is too weak or the line poten- 
tial is very high this momentary difference 
of potential will cause a spark to pass over 
the surface of the coil or through its insu- 
lation. This spark contains, of course, 8 
very small amount of electricity, for as 
soon as the wires, etc., f, g, are charged 
up to the line potential, the voltage be- 
tween the inner and outer layers vanishes. 
The only result is the almost harmless 
passage of a nearly invisible spark. 

Very soon after the closing of the first 
line switch the whole transformer wind- 
ing will have assumed the potential of the 
firstline wire, that is, just before the closing 
of the second line switch the second trans- 
former terminal is at the potential of the 
first line. As the second switch is closed 
a spark passes and the potential of the 
second terminal of the transformer which 
has, up to the instant, been at the poten- 
tial of the first line is suddenly changed 
to that of the second line—a very abrupt 
change. Then, as before, during the period 
required for the necessary change to pene- 


trate to the inner turns a very high-potep-_ 


tial difference is impressed on the outer 
portion of the coil. The momentary strain 
on the insulation of the coil is much 
greater when the second switch is closed 
than the first, for the first transformer 
terminal experienced an abrupt change 
only from earth’s potential to line 


potential, while the second was changed 
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from the potential of one line to that of 
the other line, which is nearly double the 
potential from the ground. 

There is another very important dif- 
ference between the effects of closing the 
first and second switches in connecting a 
“dead” transformer to a live line. In the 
case of closing the first, as already stated, 
if the momentary strains break down the 
insulation, and only sufficient current 
flows through this break to charge up the 
inner layers of the transformer coil, this is 
a very small quantity and can do compara- 
tively little injury to the coil, especially if 
it be oil-insulated. In the second case 
the amount of current passing in the static 
spark is not very materially greater than 
in the first case. But when the insulation 
beween turns is momentarily broken down 
by this small spark there flows through 
the break a certain amount of current due 
to the electro-motive force impressed on 
each turn of the coil. Although the static 
spark of itself would be but momentary, 
yet the current supported by the impressed 
or “normal” electro-motive force of the 
circuit may be able to hold the are and 
continue indefinitely, destroying the whole 
coil if not interrupted. I say may be able 
to hold an arc, for such an arc may or may 
not be held, according to the circumstances 
of the case. If the static spark passes 
when the normal electro-motive force is 
nearly zero, or if the transformer be not 
able to supply much current in short- 
circuited turns, etc., then the chance that 
a permanent arc will be established is 
small. Sparks or flashes have actually 
been observed in the winding of high- 
tension transformers at the time of light- 
ning discharges, showing actual tempo- 
rary holding of an arc. 

The factors which determine the min- 
imum number of layers upon which ex- 
cessive momentary potential will be im- 
pressed are, chiefly, the inductance and 
e. 8. capacity of the transformer coils and 
the abruptness of the change of potential 
of the terminal on the closing of the 
switch. The former determines the rate 
at which the charge can penetrate the coil, 
and the latter determines the time during 
which charging current may be passing 
into the coil before the full potential is 
reached on the terminal. The more abrupt 
the spark and the greater the capacity and 
inductance uf the coils, the fewer the 
number of layers which will become 
charged before full terminal potential is 
reached and the more severe will be the 
strain on insulation. 

When switching is done on a high-ten- 
sion generator or a motor or any ap- 
paratus containing coils, a strain is 
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brought in the windings near the terminals 
in exactly the same way as with trans- 
former coils. There is also, usually, this 
same tendency for normal voltage to cause 
an arc to follow any momentary break in 
the insulation. 

It is evident that the danger from this 
sort of switching is greater and greater for 
higher and higher voltages—it is of little 
importance on low voltages. Actually, 
injury of a serious nature to ap- 
paratus from this source is very much less 
than would be at first expected for several 
reasons: 

(a) Insulating materials will stand 
much higher voltages of a static nature 
than of a continuous nature, such as those 
derived from generators. 

(b) The passing of a static spark alone 
is usually by no means a serious matter, 
and many circumstances may prevent a 
destructive are from following the spark. 

(c) It is only occasionally that the 
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Fie. 3.—DracraMm ILLUSTRATING E. S. CAPA- 
CITY OF A HiGH-TENSION TRANSFORMER COIL 
AND CHARGING FROM A Live LINE. 


combination of circumstances arises which 
gives the severest conditions. 

It has been assumed thus far that the 
potential of the line wires is unaffected 
by the switching operations. If, however, 
the connecting of the transformer to the 
line momentarily lowers the line potential 
at the switch, as will often occur, the 
abruptness of the static strain, and there- 
fore its severity, will be reduced. 

This discussion which has been applied 
to switching on a transformer is ap- 
plicable when any coil is subjected to an 
abrupt change of potential in any part. 
For example, when a dead transmission 
line is connected to a live transformer the 
potential of the transformer terminals will 
usually be suddenly lowered very consider- 
ably for the moment on account of the 
great excess of e. s. capacity in the line 
over the transformer coil. In this case the 
potential of the line which must be charged 
directly by the generator (and not from 
charge previously stored in the e. s. ca- 
pacity of other lines) will rise very much 
more slowly since current must pass 
through considerable inductance in gen- 
erator and transformers. Sudden short- 
circuits, grounds, discharges of lightning 
arresters and similar disturbances all pro- 
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duce static strains more or less severe ac- 
cording to circumstances. 
FOURTH LAW OF STATIC. 
Before continuing the consideration of 
other cases of serious static it will be best 
to consider one or two more fundamental 


cases : 

IV. When a condenser discharges sud- 
denly through an inductive circuit con- 
taining comparatively little resistance the 
current in the discharge path increases 
continuously until the condenser is com- 
pletely discharged. At this time the cur- 
rent, in virtue of the magnetic field which 
it produces, stores nearly the full amount 
of the energy originally in the condenser, 
for there is little waste, as a resistance 
is assumed to be small. 

But this current can not become zero 
until all its energy is discharged into the 
circuit, which in this case means into the 
condenser; therefore, the condenser is 
charged to its original voltage again, but 
this time in the opposite direction. At 
the instant all the energy is thus restored 
to the condenser (with reversed direc- 
tion) the current is zero. But the con- 
denser can not remain charged with the 
discharge path closed, and will discharge 
again, repeating the same phenomena: 
that is, the charge oscillates backward and 
forward through the discharge circuit. 
If the resistance is not zero a little energy 
is lost every time discharge occurs, so that 
each time the condenser is charged to a 
lower potential than the preceding time 
until the whole of the energy is finally 
transformed into heat. If now a con- 
denser be charged through inductance con- 
tinuously, energy will be stored in the 
magnetic field produced by the charging 
current (just as in the case of discharge) 
until the condenser has reached full poten- 
tial. All this energy must be discharged 
into the condenser before the charging 
current can cease; that is, if there are no 
sensible resistanee losses, the condenser 
will be charged momentarily to double 
potential. The condenser will then os- 
cillate between double potential and zero 
until it finally settles down at the poten- 
tial of the circuit from which it is charged, 
which occurs only as the oscillations are 
damped by the resistance of the circuit or 
by other losses. These phenomena mav 
be made clearer by a mechanical analogy. 

The first case of the discharging con- 
denser is similar to that of a pendulum 
which has been drawn aside and released ; 
it oscillates about its final position of rest 
until its energy is all expended in friction. 
The second case may be compared to a 
weight supported by a spring. If the 
weight be dropped it will descend be- 
yond the point at which it is finally to 
come to rest, stretching the spring to twice 
its final extension. The weight will then 
be drawn up again above the point of 
equilibrium, oscillating backward and for- 
ward until its energy is dissipated by fric- 
tion. The inertia of the weight corre- 
sponds to the inductance of the charging 
circuit and the spring corresponds to the 
capacity of the condenser. 

(Concluded next week.) 
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The Common Battery System. 


An Addreas Before the New York Electrical Society. 


York Electrical Society, this is 

the second time which it has 
been my privilege to receive the s0- 
ciety at this building and to exhibit 
and describe to it the central office tele- 
phone apparatus which it contains. It 
is almost exactly ten years ago that the 
society met in this building for the pur- 
pose of inspecting its telephone installa- 
tion. 

Ten years ago, as well as to-night, the 
Cortlandt street plant was of sufficient 
novelty, magnitude and merit to warrant 
a visit from such a distinguished society 
as yours. But within these ten years 
© radical improvements have been made, 
changes have taken place, and an almost 
complete transformation has been effected. 
Therefore, before undertaking to sketch 
for your information an outline of the 
main features of the plant which it is my 
pleasure to exhibit to you to-night, it 
will be interesting and possibly instruc- 
tive if I should first call your attention to 
some of the important advances in tele- 
phony which have been made in this 
country and in this city during the last 
ten years, all of which are embodied in 
what you are to see to-night, and when you 
view with the critical eye of experts that 
which is to be exhibited I am sure that 
your feeling will be that in the phenom- 
enal advance in industrial affairs which 
has been made by Americans, that elec- 
trical developments are in the front rank, 
and that among these electrical develop- 
ments the art of telephony has not lagged. 

The opening of the present Cortlandt 
street central office was but the culmina- 
tion of a series cf works planned a num- 
ber of years ago and but recently com- 
pleted. The common battery system, of 
which the Cortlandt street office repre- 
sents the highest type, was in New York 
first installed at Harlem more than three 
years ago. After a rigid demonstration 
of the system in that district, a great 
many improvements were decided upon, 
and the switchboards of all of our offices 
transformed from the old magneto sys- 
tem to the now standard common battery 
plan; and to show how rapidly improve- 
ments follow one upon another, I may say 
that before we had installed Cortlandt 
Street on the common battery system the 
Harlem office, in which it was first in- 
stalled only three years ago, had outgrown 
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its equipment, and a new building had 
been started for a greatly enlarged central 
office with improvements not known at the 
time the Harlem office of three years ago 
was installed. 

At the time of its installation the first 
Cortlandt street switchboard represented 
all that was best in the telephonic art. The 
switchboard was large enough to accom- 
modate 5,000 subscribers? lines and 600 
trunk lines. It was inspected and 
studied by engineers from at home and 


abroad, and was regarded as so great an 


improvement cver what had gone before 
that this society met to visit and inspect 
it in a body. But to-day there are those 
young in the business who laugh at our 
boasted improvements of ten years ago, 
and we, who were responsible for its instal- 
lation, find it hard to justify to-day those 
plans about which we then boasted so 
much. 

It is my hope and wish that we shall 
all live again to visit the Cortlandt street 
exchange at a time when the apparatus 
to be inspected to-night will be as anti- 
quated as that which was the occasion of 
our first meeting in this building. 

I shall say a word or two about some of 
the significant changes which have taken 
place during the last ten years in this 
building. 

Ten years ago to operate each subscrib- 
er’s transmitter it was necessary that two 
cells of Fuller battery be provided at each 
telephone station. To-day in the new 
switchboard we are operating on the com- 
mon battery plan, no battery is re- 
quired at the subscribers’ station, all of 
the battery being concentrated at the cen- 
tral office and taking the form of large 
storage cells. 

Ten years ago, in order to signal the 
central office, each station was provided 
with a small alternating-current generator 
operated by hand. To-day the generator 
is dispensed with at the subscribers’ sta- 
tion, and the signaling is automatically 
performed when the subscriber takes the 
telephone from the hook. 

Ten years ago, when the subscriber had 
finished talking, it was not only necessary 
that he should hang the telephone on the 
hook, but it was also necessary that he 
should give a brisk turn to the crank in 
order to send a clearing-out signal to the 
central office. To-day this is unneces- 
sary; the act of the subscriber in hanging 


his telephone on the hook automatically 
lights a signal in the keyboard which 
notifies the operator to clear out. 

Ten years ago, notwithstanding our 
numerous instructions in the telephone 
book and requests to subscribers that they 
should notify the operator to clear out by 
turning the generator crank when through 
talking, it was necessary for the operator, 


owing to the failure of the subscriber to` 


remember these instructions, to listen in 
to see whether the subscribers had finished 
talking, and it was not only necessary to 
listen in but it was necessary for the oper- 
ator to ask, “Are you through?” Un- 
fortunately, owing to the strenuous con- 
ditions under which the then operator 
worked, she almost invariably reversed the 
order in which she conducted these oper- 
ations, too often breaking in on the sub- 
scriber in the midst of his conversation 
asking, “Are you through?” and then 
listening afterward. 

It will not be necessary to enter into de- 
tails on this point in order to bring viv- 
idly to your mind the conditions which 
I have attempted to describe. At the 
present time, when two subscribers have 
finished talking, two lamps are lighted in 
the connecting cords in front of the op- 
erator in control uf the connection. The 
lighting of these lamps means that both 
subscribers have hung their telephones on 
the hooks and have relinquished control 
of the line. Seeing the lamps lighted, 
the operator is not obliged to connect her- 
self into the line and is not obliged to ask 
whether the subscribers are through, but 
knows of necessity that both subscribers 
have hung up, and that the only thing for 
her to do is to disconnect both lines. 

It is owing to this fact that one of the 
greatest advaniages of the common bat- 
tery system is realized. A substantial 
improvement in the service arises from re- 
lieving the operator of the duty of super- 
vising the connections by listening in. 
She can now supervise visually by glanc- 
ing at the condition of the lamps to see 
whether they are lighted or not. The op- 
erator, thus relieved of the old-time super- 
vision, can handle a much larger number 
of lines than formerly. Consequently, 
fewer operators are required, and fur- 
thermore, what is also important, fewer 
sections of switchboard are required. In 
the system of ten years ago, there were 
forty-four sections of switchboard in- 
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stalled upon the eighth story of this 
building. A new story has been added, 
but the floor space is identical in amount 
with that contained in the old story. At 
the present time 9,000 lines are placed in 
a room of the same area which formerly 
contained the 5,000-line switchboard, and 
the number of operators employed is not 
much greater than before. These con- 
stitute two of the important advantages 
of the common battery switchboard: The 
simplyfying of the labor of the central 
office, and the vast improvement in the 
character of the service rendered to the 
subscriber. 

In addition to these, another improve- 
ment, by no means to be neglected, has 
been obtained. While formerly it was 
necessary to maintain two cells of Fuller 
battery at each subscriber’s station, at the 
present time no battery at the subscriber’s 
station is required, all of the current be- 
ing provided from a few cells, although 
very much larger cells, at the central 


Office. This relieves the subscriber from 


the annoyance formerly occasioned by the 
visits of the telephone battery men to 
make periodical renewals of the Fuller 
cells, which, in the case of busy subscrib- 
ers, took place sometimes as often as once 
in two months. 

, The idea of a common battery switch- 
board was not new ten years ago. Many 
attempts to attain such an end were made, 
the principal idea being, however, to avoid 
the necessity of renewing batteries at 
subscribers’ stations, no thought being 
given to the advantages accruing in the 
way of operating at the central office. 
When finally the result was obtained, it 
was found to the surprise of many that, 
while the doing away with the battery 
renewal at the subscriber’s station was ac- 
complished and while this was by no 
means an unimportant factor, neverthe- 
less, when considered with reference to the 
improvement in the quality of service ren- 
dered, it was found to be of subordinate 
value. 

When to-night you view this modern 
installation you will, no doubt, having 
in mind the Cortlandt street of ten years 
ago, be impressed with the fact that a 
vast amount of complication has been 
added to the system, and I think you will 
find it difficult to resist the idea that the 
tendency to complexity which will be per- 
ceived is to some extent unfortunate. But 
to this I can only say that the require- 
ments of the modern telephone exchange 
have become more and more exacting and 
that a telephone exchange located, as 
Cortlandt etreet is, in the financial and 
business centre of this country has to be 
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constructed with reference to the various 
complexities which there arise. There 
have to be considered those waves of ex- 
citement, those rushes of business, those 
financial panics, those concentrations of 
calls resulting from national celebrations, 
from explosions, accidents, etc., which, 
unfortunately, are so increasingly fre- 
quent in our modern civilization. To all 
of these influences fhe telephone exchange 
in general, and the New York telephone 
exchange in particular, is peculiarly sub- 
jected, and it is at these very times that 
the telephone is at its best. We should 
be derelict in our duty, therefore, if we 
did not plan our vast and complicated 
system so as to stand these sudden de- 
mands which no human foresight can 
avoid. 

Even a harmless practical joke started 
on its way by some wag would, unless we 
provided sufficient reserve power, serious- 
ly embarrass the working of our system. 
Not long ago a joke akin to the Tom 
Collins joke of old was started in New 
York. A practical joker would tell his 
friend to call up Mr. Fish at — Broad on 
a matter of importance. The friend s0 
informed would call up the number, only 
to be asked which Mr. Fish he wanted to 
talk to, because that number was at the 
Aquarium. For about a week this joke 
raged, and it took the services of a num- 
ber of special operators to intercept calls 
for the Aquarium, and flash the joke in 
the pan, as it were, at the central office. 
Afterward, some minor jokers started a 
similar lot of calls for the Menagerie, at 
Central Park, and for the “Zoo,” in the 
Bronx, sending their victims to the tele- 
phone to call up Mr. Wolf, Mr. Fox, ete. 

Thousands of calls a day are received 
from subscribers who wish to know who 
is the nearest subscriber to a given num- 
ber on a street named. It would be more 
troublesome to refuse these calls than to 
attend to them, so that provision for hand- 
ling such contingencies must be made. In 
New York, the Saturday half-holiday has 
resulted in crowding into a very small 
space of time an enormous amount of 
business on Saturdays, and when Saturday 
half-holiday precedes a legal holiday the 
rush of business is intense. 

In consequence of these conditions, our 
plans must be made on such a liberal scale 
that we can handle the business at the 
busiest periods, even when they occur at 
infrequent intervals. To meet these con- 
tingencies we have, in addition to install- 
ing a large amount of additional ap- 
paratus, provided a large number of 
special operators called monitors, whose 
sole duty is to relieve the subscribers’ oper- 
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ators of the necessity of holding conver- 
sations with the subscribers and to take 
the request of the subscriber, whatever it 
may be, and see that adequate and polite 
attention is given to it. All of these con- 
ditions have been taken into account in 
making the plans for the installation 
which you will inspect to-night, and to 
some extent account for the complexities 
you will observe which were not present in 
the Cortlandt street of ten years ago. 

But in making the comparison between 
the old system and the new, I wish to call 
your attention to other conditions which, 
when rightly viewed, will establish the 
fact that after all there has been a suc- 
cessful movement in the direction of sim- 
plicity. It should be borne in mind that 
in the old system there was required at 
each subscriber’s station two cells of 
Fuller battery, which would, in an in- 
stallation of the present magnitude, 
amount to 18,000 cells. All of these 
Fuller cells have been displaced by eleven 
cells of storage battery of the chloride 
type located at the central office and oc- 
cupving only 110 square feet. If the 18,- 
000 cells of Fuller battery were assembled 
at the central office and arranged on racks 
in the most economical way, it would oc- 
cupy a very large space. In the old sys- 
tem a small alternating-current generator 
was required at each station. If these 
generators and batteries were massed at 
the central office they would together oc- 
cupy a space almost equal to that occupied 
by the entire common-battery switchboard 
itself. The total weight of the present 
storage cells is only about 11,000 pounds, 
and that of the local batteries would 
amount to over 216,000 pounds. 

During the last ten years many im- 
provements have been made in under- 
ground telephone cables, but the main 
ideas of their original construction have 
been adhered to. Dry cables have taken 
the place of filled cables, paper has en- 
tirely displaced cotton, and the improve- 
ment has been in the direction of placing 
a larger number of pairs of wires in a 
given lead sheath. Cables of 200 pairs 
are now the rule where formerly only fifty 
pairs were uscd. 

A vast amount of detail in construction 
and engineering has been worked out, and 
Mr. J. C. Rennard, our assistant chief en- 
gineer, who has carried on the practical 
engineering work of the New York in- 
stallations, will describe to us many 
features of interest. 

The installation in all of its parts has 
been constructed by the Western Electric 
Company, which was the concern which in- 
stalled the old Cortlandt street board, and 
which as much as any other single agencv 
has contributed to the forward condition 
which the art of telephony has attained 
not only in this country but abroad. 

Nearly all branches of electrical en- 
gineering have been drawn upon in mak- 
ing this telephone installation, and to 
deal exhaustively with even one of the im- 
portant details of the work would take 
up the entire time of the meeting. 
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ALTERNATING CURRENT MACHINERY 
FOR HIGH AND LOW FREQUENCIES—Il. 
BY B. A. BEHREND. 

(Concluded.) 

If a higher speed can be obtained for 
driving the alternators, the difficulties 
attendant upon the construction of sixty- 
cycle, slow-speed generators disappear. 
Generators for sixty cycles and 1,000 or 
2,000 kilowatts running at about 180 revo- 
lutions per minute make very fine de- 
signs. A moderate number of poles com- 
bined with a high peripheral speed fur- 


nishes a construction which is at once 
compact and advantageous in regard to 
the electrical design. A 1,000-kilowatt 
generator for 2,200 volts and sixty cycles, 
running at 180 revolutions per minute 
and having, therefore, forty poles, is illus- 
trated in Fig. 3. The normal surface 
speed of this machine at 180 revolutions 
per minute is 6,700 feet per minute, but, 
as it was to be direct-connected to a water- 
wheel, it was deemed advisable to test it 
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at 315 revolutions per minute, a twelve- 
foot wheel revolving at this speed being 
quite an impressive sight, especially to a 
man standing close to it and taking the 
speed. 

The mechanical construction of the re- 
volving fields for high peripheral speeds 
requires a great deal of attention. The 
centrifugal forces per pole amount, in 
some cases, to thirty and forty tons, and 
the pole has to be safely held on to the rim 
of the spider. Fig. 5 illustrates the con- 
struction of a revolving field of seventy- 


Fic. 8.—V rew or 1,000-KILOWATT GENERATOR. 


five inches outside diameter, having 
eighteen poles and revolving at 400 revo- 
lutions per minute. The normal surface 
speed of this field is 8,000 feet per minute. 
The spider is made of cast steel, completely 
turned, with slots milled in it to receive 
the poles, made of steel laminations. The 
field windings are, of course, made of 
copper strip wound on edge. Such wheels 
are almost indestructible. The spider il- 
lustrated in Fig. 5 belongs to a 600-kilo- 


Vol. 40—No. 8 


watt generator operating in the Denver 
Gas and Electric Company’s station in 
Denver, Col. Two of these machines are 
represented, in Fig. 5, in the power-house. 

Let us now turn our attention to alter- 
nating-current generators for a frequency 
of twenty-five cycles. In Fig. 6 we show an 
assembly of a 425-kilowatt generator hav- 
ing twenty-eight poles and producing 
three-phase currents at 400 volts. The 
speed of this machine is 107 revolutions 
per minute. The bore of the armature is 
one hundred inches, the length of the pole 
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being twelve inches. The output of this 
generator, reduced to the same speed, is 
only twenty-five per cent smaller than that 
of the sixty-cycle generator illustrated in 
Fig. 1, but a glance at the dimensions of 
these two machines shows how materially 
they differ from each other. The sixty cy- 
cle, 600-kilowatt generator has a bore of the 
armature of 180 inches, while the bore of 
the armature of the twenty-five-cycle gen- 
erator is 100 inches, the length of the arma- 
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ture of the former machine being about 
one-half the length of the latter. The 
amount of active material, such as copper 
for the windings and sheet steel for the 
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erator naturally lent itself to the con- 
struction of a flywheel type, it would be 
absurd to make the twenty-five-cycle gen- 
erator into a flywheel type. Only for very 
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rent motors which operate naturally at a 
low frequency with high-frequency motors. 
And in order to make the comparison 
more instructive we will take two 450- 


$ 


Fic. 6.—425-KILOWATT, 25-CYCLE ALTERNATOR DETAILS. 


armature and poles, is very nearly the 
same in both machines, but it needs no 
comment to show that the twenty-five- 
cycle generator is considerably less expen- 
sive to build. While the sixty-cycle gen- 


large outputs of 5,000 kilowatts and 
above it commends itself to make the 
twenty-five-cycle generator into a flywheel 
generator. 

It is interesting to compare direct-cur- 


horse-power motors running at 160 revo- 
lutions per minute. The direct-current 
motor had ten poles. Its frequency, there- 
fore, was 13.4 cycles. The alternating- 
current motor had forty-four poles, its 
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frequency being sixty cycles. The follow- 
ing table shows the main dimensions, 
weights, temperature rises and efficiencies 
of both types of machines side by side: 


Direct e 
a mon Induction 
oror. Motor. 
Number of Poles..............008. 44 
Diameter awe Ae Aer eres a in. A y re 
Len of FOIE. .....oeose.. aa.. in. n. 
Length of Copper., Armature.... | 1.950 Ibs. 2,060 lbs 
Weight of Copper. Field. .. .....] 2.250 “` .850 °° 
Weight of Copper.Commutator....| 1.800 '° |.......... 
Weight of Steel, Armature....... 10,070 “ 4.200 lbs 
Weight of -heet Steel, stator..... 7,199 * 9 800 
Weight of Rotor.............00005. 17.500 “ 24.900 
Weight Total ...............00.06- 90,000 ** | 83.000 ‘‘ 
Ths 
ase 
Direct Current Motor. Induction 
Motor. 
Armature Surface....... .... 22° C. 12° C. 
Tomp. Commutator..... saasa... ie O ae O 
f eld Coils ...... cece cw ecee 4° C. 8° C. 
Seesen eeri ° eA EOIs 9314 92.6 
pO Paar ce ne are ae Su 9314 98 
pn vo fe; ERA Dp Fg er ie ieee ne ne neers 98 926 
` encies. Dict eeuCE CRC MESS — sevre. 92,2 92 
peewee waa ae ce @.......89.6 90 
CBA awd E tcc ee os 82.6 88.5 


From these figures in this table we see 
that the compact direct-current motor 
weighs about the same as the disc-like in- 
duction motor. The cost of material in 
both machines is approximately the same, 
but the total cost of the induction motor is 
higher, owing to the greater expense of 
machining, winding and handling the 
larger parts. 

In regard to parallel operation, both 
twenty-five and sixty-cycle generators can 
be run successfully in multiple, but the 
sixty-cycle generators require, of course, 
a higher degree of uniformity of angular 
velocity of the prime movers. As in most 
modern plants careful attention has been 
given to the engine and its governor, dif- 
ficulties are now rarely incurred on this 
score. 

In summing up the distinctive char- 
acteristics of alternating-current ma- 
chinery for the two standard frequencies 
of twenty-five and sixty, particular em- 
phasis should be laid on the properties of 
rotary converters and motor-generator 
sets. It is perfectly possible to build 
rotary converters for sixty cycles but, in 
the great majority of cases, the station en- 
gineer will prefer the motor generator on 
account of the smaller number of brush- 
studs with their brush-holders. Surely it 
is extremely unpleasant to have to attend 
to twenty-eight brush-holder sets in a 
1,000-kilowatt rotary if you can get along 
with twelve sets in a motor-generator set. 

In order to get a basis of comparison, 
Jet us consider, on the one hand, rotary 
converters for twenty-five cycles for 250 
kilowatts and 900 kilowatts respectively, 
and motor-generator sets for either the 
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same frequency or for sixty cycles. The 
results of the comparison are put together 
in the following table: 


Efficiency. 
R. 
P. 7 
M. |171| 34 | 36 ` 34 | Price 
A S 
ABE E A) EEN A ee: eee 
Rotary Converter. ..] 250 | 500 |89.8/R9 /86.2:77.5! $4,000 00 
Motor Generator. ...| 250 | 500 |¥6.8/88 2/78.5'66.8! 5.200 00 
Rotary Converter. . .| 900 | 250 |92.8,91 .8/88.5:82.8! 11.400 00 
Motor Generator... .| 900 | 250 |91 [89 |84 7 16,200 00 


The efficiencies given are the combined 
efficiencies, including the transformers for 
the rotary converters, but not including 
these for the motor-generator sets, which 
are supposed to be wound for 6,600 volts. 
The motors driving the direct-current 
generators are supposed to be synchronous 
motors, but the figures given would change 
only immaterially for induction motors. 
The price is the approximate selling price 
for the complete outfit. 

A study of this table shows clearly that 
in regard to efficiency and cost, the rotary 
converter is superior to the motor-gen- 
erator, and if it were not for the complica- 
tion arising from the great number of 
poles, rotary converters would be exclu- 
sively used. On account of this complica- 
tion, the motor-generator set is preferable 
for fifty and sixty cycles in spite of its 
greater cost and somewhat lower efficiency. 

To condense the facts of this article, 
we may say that the twenty-five-cycle sys- 
tem has a powerful ally in the rotary con- 
verter. The power plant and the whole 
electrical equipment, excepting the trans- 
formers, are more economical from an en- 
gineering and from a commercial point of 
view. The twenty-five cycle plant is thus 
extremely well adapted to the distribution 
of power and of light wherever three-wire 
direct-current systems may advantageous- 
ly be installed. Series arc lighting has 
to be done by arc light dynamos driven by 
synchronous or induction motors for 
twenty-five cycles, or by frequency 
changers. 

The development of the series alternat- 
ing-current are systems is, at present, the 
mainstay of the sixty-cycle systems, al- 
though incandescent lighting is not at all 
a negligible factor in determining the 
choice of the frequency. 

The improvements which are constantly 
being made in this direction justify the 
prophecy that there will finally be a com- 
plete differentiation of the central stations 
for the distribution of power, and of such 
for the distribution of light. The fre- 


quency of twenty or twenty-five cycles 
will be used for the power systems, while 
the central stations for the distribution of 
electricity for lighting purposes will be 
operated at sixty cycles. 
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A Voltameter for Small Currents. 


A mercury voltameter of remarkably 
simple construction is described by R. A. 
Lehfeldt in the Philosophical Magazine 
and abstracted in the Electrician. A glass 
tube of from 0.5 to 1.5 mm. bore is pro- 
vided with a pair of platinum electrodes, 
sealed in near the ends, and the ends are 
drawn out to a small diameter. The tube 
so prepared is filled, by means of the water 
pump, with mercury throughout, except 
for one drop of mercurous-nitrate solu- 
tion in the middle of its length. The ends 
of the tube are then sealed off. The tube 
is placed vertically, and the upper portion 
of the mercury made the anode, the lower 
the cathode. The drop of solution creeps 
up the tube at a rate proportional to the 
current flowing, the movement being 
measured by any convenient scale, prefer- 
ably one etched in the glass, with or with- 
out a micrometer. For the successful con- 
struction of the apparatus the following 
points should be attended to. The parts 
of the tube where the electrodes are sealed 
in should not be widened, else difficulty 
in filling is likely to ensue. The filling 
can be done by placing the tube aslant with 
one point dipping under mercury in a dish. 
The mercury is covered bv solution. When 
enough has been drawn in by the pump to 
form one electrode the point is lifted mo- 
mentarily so as to allow solution to flow 
instead, then depressed, when more mer- 
cury enters, to form the other electrode. 
The filling is regulated most conveniently 
by a tap sealed on to the upper end of the 
tube, which is subsequently detached. The 
solution is made by weighing out 26.3 
milligrammes of mercurous nitrate per 
cubic centimetre of water (decinormal), 
and adding enough nitric acid to dissolve 
the basic salt that forms. The current 
density may be anything up to ten or 
fifteen milliamperes per square centimetre ; 
more than that causes polarization. Hence 


a tube of two square mm. cross-section 
(ordinary Sprengel-pump tubing) will 
take 0.3 milliampere. The difference be- 
tween the calculated and observed motions 
of the drop is less than 0.6 per cent. 


New Electric Railway in Mexico. 


Consul-General Hanna, of Monterey, 
says it is understood that an American 
company has obtained a concession to build 
and operate an electric street-car line on 
several of the streets of that city, with ex- 
tensions to Topo Chico, to the new steel 
plant, and to the smelters. It is also un- 
derstood, the consul-general adds, that 
Mackin & Dillon of Monterey, are the 
principal promotors, and that the greater 
part of the equipment will probably be 
purchased in the United States. 
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Electrical 
Patents 


A locking socket for incandescent lamps 


' has been invented by Charles R. Barrett 


and Elwood C. Phillips, Chicago, IU. 
The object of the present improvement is 
to provide a simple and efficient construc- 
tion of parts in which the locking of the 
lamp within the socket is securely effected 
without interfering with the proper screw- 
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Fie. 1.— LOCKING SOcKET. 
ing of the lamp into place to bring its 
filament into circuit. Referring to the 
drawings, 1 represents the usual incandes- 
cent lamp having an exteriorly screw- 
threaded foot 2, by which attachment is 
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ing forming said chamber 4 is provided 
with a keyhole 5 for the insertion of the 
key by which the lock mechanism is oper- 
ated; 6 is a locking detent pivoted upon 
a stationary pivot pin 7 in the chamber 
4, and 8 is a spring of any usual construc- 
tion arranged within said chamber and 
adapted to force the locking detent 6 to 
its engagement with the lamp-foot 2. The 
locking detent 6 has a tangential arrange- 
ment with relation to the circular inner 
wall of the lamp socket, as well as the 
circular wall of the lamp-foot, and is pro- 
vided with a pointed free end 9, which is 
adapted to engage in a recess or depression 
10, formed in one of the spiral grooves in 
said lamp-foot, as shown, the arrangement 
being such that the lamp-foot is free to 
screw into the lamp socket to effect an 
operative connection of the lamp, the 
tangentially arranged locking detent 6 in 
such case riding in the spiral groove of 
the lamp-foot. Upon the unscrewing of 
the lamp to effect a disengagement, and 


as the recess or depression 10 is brought, 


around into line with the point 9 of the 
locking detent 6, the said point will spring 
into such recess to prevent a further un- 
screwing of the lamp. With the present 
construction it will be observed that the 
lamp-foot can be unscrewed or turned into 
place to establish the electric circuit 
through its filament and in so doing may 
carry the locking recess 10 past the lock- 
ing detent 6 any required distance to es- 


tablish the circuit without affecting the . 


tendency of the parte to effect a lock be- 
fore the lamp can be unscrewed to a point 
of detachment. With such construction 
great nicety of adjustment of the parts is 
not required, and in consequence the cost 
of manufacture can be correspondingly 
reduced. Another advantage of the pres- 
ent improved arrangement of parts is that 
the locking detents 6 can be duplicated 
to any required extent and arranged side 


Fies. 2 AND 3.— LOCKING SOCKET. 


had with the similarly formed orifice in 
the socket 3, as usual in the present type 
of lamps and sockets; 4 is a closed 
chamber located laterally at one side of the 


lamp socket 3 and opening into the in- 


terior of such socket, as shown. The cas- 


by side, as illustrated in Fig. 1, in the 
nature of lock-tumblers, so as to require a 
particular formation of the wards in the 
bit of the key 11 to effect an opening of the 
lock, and thus afford greater security 
against an authorized attempt to pick the 
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lock. In the particular construction 
shown the locking detents 6 are formed of 
a non-conducting substance in order to 
prevent a short-circuit when in engage- 
ment. They may, however, be formed of 
metal, if so desired, in which case they 
will have an insulated connection with 
their pivot-pin 7 and spring 8. 

The General Electric Company has just 
obtained control of a patent recently 
granted to Mr. Jesse Coates, of Lynn, 
Mass., on a new method of manufacturing 
electric condensers. The various details 
of the invention are directed more es- 
pecially toward the prevention of cracks, 
fissures and similar openings which are apt 
to be found in the insulating material of 
condensers as heretofore manufactured, 
these defects being due to the contraction 
of the insulating materia] during cooling. 
One of the distinguishing features char- 
acteristic of the invention is the cooling 
of a mass of condenser elements from the 
interior of the mass instead of from the 
exterior as heretofore. If under these cir- 
cumstances cracks or fissures tend to form, 
the fluid insulating material about the 
condenser immediately flows in and fills 
them up, thereby leaving the insulation of 
the condenser when finally cooled in a 
perfectly homogeneous condition, free 
from cracks, air-bubbles or other similar 
imperfections. This obviously greatly 
improves the static capacity of the con- 
denser and at the same time enables it to 
be subjected to high potentials without 
disastrous results. In connection with 
the cooling of the condensers, as thus de- 
scribed, means are provided whereby the 
contraction of the insulating material is 
followed up by external pressure applied 
through a compression screw or other 
suitable means, this pressure aiding in the 
removal of any tendency to crack which 
may exist as the contraction of the in- 
sulating material takes place. A treating 
tank is provided which consists of a vessel 
open at the top, the opening, however, 
being closed, when desired, by means of a 
closely-fitting, heavy glass plate. The 
joint between this plate and the top of the 
treating tank or vessel is made air-tight 
by means of a rubber packing of gasket 
inserted in a groove in the top of the tank 
wall. The sides of the tank are surrounded 
by a coil of steam pipe to which steam 
may be admitted through supply pipes 
provided with valves in the usual manner. 
A non-conducting shield surrounds the 
steam-pipes to prevent undue radiation of 
heat, this shield being held in place and 
protected by means of a metal retaining 
casing. The bottom of the treating mark 
is provided with an extended edge which 
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rests upon and makes a fluid-tight joint 
with a supporting base-plate, the upper 
surface of which forms, in conjunction 
with the hollowed-out lower portion of the 
treating tank, a shallow chamber to which 
cooling water may be admitted, when de- 
sired, the admission being effected through 
a downwardly extending tap. A bunch of 
condensers is placed within the tank for 
treatment, and these condensers are com- 
pressed together by means of a suitable 
clamping screw that passes through one 
wall. The process of impregnation com- 
mences with a thorough baking of the 
condensers in a suitably heated oven, this 
baking thoroughly driving out and remov- 
ing any traces of moisture which may ex- 
ist. The condensers are then inserted in 
the tank, and the cover is placed in posi- 
tion, after which a vacuum pump is at- 
tached and the air is exhausted from the 
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MANUFACTURE OF CONDENSERS. 


tank. The vacuum pump is allowed to 
operate for a considerable period, during 
which time the air and vapor which may 
be confined in the mass of the condensers 
escape into the chamber from which they 
aredrawn. The elimination of the vapor is 
facilitated by occasionally screwing up the 
compression screw and then releasing the 
compression. After the pumping has been 
continued a sufficient time, molten in- 
sulating material is admitted through a 
suitable pipe until it completely covers 
the condensers. The compound thus ad- 
mitted is absorbed into the condensers, 
being drawn into the fibres and spaces 
by the action of capillary attraction. After 
the condensers are thoroughly saturated 
they are cooled, this being accomplished 
by admitting cold water to the shallow 
chamber above described. Cracking is pre- 
vented by the insulating compound sur- 
rounding the condensers which, still being 
in a fluid state, flows in and around the 
mags as the same gradually contract. The 
clamping screw is turned from time to 
time so that the sheets are held in close 
contact. When the material has become 
cold the condensers are removed, the 
superfluous insulating material is trimmed 
off, and the individual sections are sep- 
arated from each other. 
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The Teaching of Elementary 
Mathematics. 


At a recent meeting of the Mathemat- 
ical Association, at King’s College, Lon- 
don, Professor A. Lodge read a paper in- 
troducing for discussion the subject of im- 
provements in the teaching of elementary 
mathematics, which is thus reported in 
the London Mechanical Engineer. He 
explained that the special object in bring- 
ing the whole question forward now was 
to enable the association to cooperate with 
the British Association Committee formed 
for the purpose at the Glasgow meeting 
last year. Many teachers had been for a 
long time aware that the teaching of 
geometry in this country was suffering 
from being based on a fixed ancient model 
which, however excellent, was not in many 
respects satisfactory as a text-book for 
beginners. The efforts hitherto made had 
been powerless to make any appreciable 
effect on the action of the great examining 
bodies in the country, and without their 
cooperation much progress was not pos- 
sible. Now, however, with the powerful 
leverage of the British Association to as- 
sist them, the association might confidently 
look for real and lasting progress. The 
best method of teaching geometry would, 
no doubt, be the question which would re- 
quire most attention, as that was a matter 
in which all, teachers and examiners, must 
move together if at all. Men came up to 
engineering colleges who were slow and 
inaccurate in computation, who did not 
know the contracted methods of multipli- 
cation and division, who were as likely as 
not to put the decimal point in the wrong 
place. They wanted boys taught to be 
ready and rapid computers, to be able to 
make rough checks on their own work so 
as to avoid gross errors, to cultivate com- 
mon sense in connection with problems, and 
to be in the habit of verifying answers. 
It had to be remembered that the pupil’s 
mental equipment was chiefly arithmetic 
and algebra, and his geometry should be 
built on these notions as much as possible, 
instead of being carefully divorced from 
them, as was done in so many text-books. 
It would be advisable at the outset to adopt 
some French text-book as our model. The 
Americans had done so already, and the 
chief points in their books were: (1) The 
more orderly arrangement of proposi- 
tions; (2) the entire separation of the- 
orems from probleme of construction, hy- 
pothetical constructions being used in 
proving a theorem ; (3) the closer associa- 
tion of a proposition and its converse when 
both were true; (4) the adoption of arith- 
metical notions and algebraic processes; 
(5) the early introduction of simple loci; 
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(6)insistence on accurate figures drawn 
bv accurate and practical processes; (7) 
practice in exercises from the very begin- 
ning. It has been suggested that he should 
add, “Attention paid to the various phases 
of a theorem as the figure changes, and 


(as the student progresees) to the easier | 


forms of generalization.” The greater part 
of these improvements could be adopted 
at once, provided that the sanction of the 
great examining bodies could be obtained. 
In conclusion, he urged on all who were 
convinced that reform in geometrical 
teaching on some such lines as he had in- 
dicated was urgent and imperative, that 
they should not rest content until some at 
least of the reforms were sanctioned by 
the great public examining bodies. The 
meeting ought not to conclude without ap- 
pointing a strong committee to keep in 
touch with the British Association Com- 
mittee. 


—_—______-<> 
‘«Ethergram,’’ from Texas. 
To Tae EDITOR OF TSE ELECTRICAL REVIEW: 


Referring to your issue of February 8, 


and the communication therein from . 


Charles Sidney Smith suggesting the 
word “Ether-o-graphy” to designate the 
system of wireless telegraphy, and “Ether- 
o-gram” to designate the message, what’s 
the matter with leaving out the letter “o”? 
It seems to me about as superfluous as the 
letter “p” in pneumonia. Call it “Ether- 
graph” and “Ethergram.” 
FRANK B. KNIGHT. 

Austin, Tex., February 15. 
> 
Large Electric Power Plant to be Built 

in Baltimore. 

The United Railways and Electric Com- 
pany, of Baltimore, Md., has closed a 
contract with the Westinghouse Electric 
and Manufacturing Company, of Pitts- 
burgh, Pa., for four immense electric gen- 
erators of 2,000 kilowatts or about 2,800 
horse-power each. The United company is 
operating the old World’s Fair Westing- 
house machines, which are rated at 750 
horse-power each. These machines were 
among the most noteworthy exhibits at the 
Chicago World’s Fair, and at that time 
were the largest electric generators in the 
world. The new machines will generate 
three-phase alternating currents at 13,000 
volts and 3,000 alternations per minute. 
This current will be transmitted through 
light cables to substations where, by means 


of transformers and rotary converters, it 
will be “stepped down” and converted to 
direct current at 550 volts for distribution 
through the trolley wires. The contract 
includes transformers, rotary converters, 
switchboards and all necessary auxiliary 
apparatus. 
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February 22, 1902 
THE ELECTRIC SPARK IN WATER. 
BY PROFESSOR JOHN TROWBRIDGE. 


The study of the electric spark in water 
is of interest from the point of view of the 
modern ion theories, and also in regard to 
lightning discharges in regions eurcharged 
with aqueous vapor. It is possible to pro- 
duce a brilliant discharge even in care- 
fully distilled water if a high electro- 
motive force is employed. I have found 
500,000 volts with a large capacity suit- 
able for the purposes of spectrum analysis. 
The electrodes were platinum wires in- 
serted in long glass tubes and were placed 


ARRANGEMENT OF SPARK-GAPS. 


an inch apart. It is necessary to have an 
additional spark-gap outside the liquid. 
The arrangement is represented in the il- 
lustration. 

The light of the spark which is produced 
under water is of brilliant whiteness, re- 
sembling that of an enclosed arc lamp. 
It gives to the eye, apparently, a perfectly 
continuous spectrum. When, however, 
this spectrum is photographed indistinct 
bands are noticed where the aqueous vapor 
spectrum bands exist in the spectrum of 
rarefied water vapor or in steam. I think 
this is an interesting fact, and it leads me 
to suppose that the continuous spectrum 
accompanying air lines, noticed in the 
spectrum of lightning, is due to water 
vapor and, further, that the faint con- 
tinuous spectrum one always obtains 
with powerful electric sparks in air is 
due to water vapor, and also that the faint 
continuous spectrum in X-ray tubes is 
also due to this vapor. 

One is naturally puzzled to account for 
the brilliant light of the spark under 
water. It seems almost as if it was due 
to the incandescence of a solid. I am in- 
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clined to attribute it, certainly in part, to 
the combination of oxygen and hydrogen 
produced by the dissociation of the water. 
Good authorities, however, do not believe 
that there is an electrolysis of distilled 
water by the electric spark. I am inclined 
to believe that a dielectric, or a poor con- 
ductor, is merely a gas, that is, in the same 
sense as a sugar solution is according to 
Van’t Hoff’s hypothesis, and certainly an 
electrolytic process takes place under the 
effect of high electro-motive force in a gas. 
The powerful discharges liberated a 
cloud of fine particles of air or gas. It 
is difficult to decide whether this cloud 
consists of air or oxygen and hydrogen. In 
certain cases strong explosions take place 
in the tubes containing the immersed 
terminals. These explosions are erratic 
and can be supposed to be due to the right 
proportions of air and hydrogen or to the 
mixtures of oxvgen and hydrogen. The 
mere heating produced by the spark is 
not sufficient to explain the explosions. 

In order to further study the phenom- 
ena I covered the surface of the water with 
a very thin layer of oil. I immediately 
obtained a very interesting case of what 
Quincke terms a troubled solution (Ann. 
der Physik, No. 1, 1902). The water is 
filled with finely subdivided particles of 
gas, so finely subdivided that it is of a 
milky hue. It seems probable that an 
emulsion is formed of water, air and 
minute quantities of oil, somewhat similar 
to the emulsions formed by apothecaries 
of oil, gum, arabic and water. This elec- 
trical emulsion lasts for hours, possibly 
days. The finely divided particles of gas 
become coated with oil, and one can con- 
ceive them existing like minute soap 
bubbles. 

When one of the platinum terminals is 
merely immersed in the surface of the 
water the spectrum immediately changes 
to the so-called four-line spectrum of 
hydrogen, such as one sees when the elec- 
tric spark is produced in a dense cloud of 
steam. I have always been firm in the 
belief that this so-called four-line spec- 
trum of hydrogen is due to water vapor. 
In this case we have a powerful dissocia- 
tion of the water in air by means of the 
spark. While the four-line spectrum of 
hydrogen is more evident to the eye a 
photograph shows also in the invisible 
portion of the spectrum strong oxygen 
lines. In the spectrum of lightning we 
ran through the gamut of continuous 
spectrum, hydrogen and oxygen lines, 
aqueous vapor bands and nitrogen lines. 
I think this variability in condition of 
water vapor and rarefaction explains the 
different spectrum of lightning obtained 
by various observers. 

Jefferson Physical Laboratory, Cam- 
bridge. 
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Electrical Statistics. 
To THE EDITOR or THE ELECTRICAL REVIEW: 

In pursuit of a fad of mine for collect- 
ing data of the engine and dynamo equip- 
ment of central stations all over the world, 
I have followed fairly closely the Ameri- 
can, English, German and French elec- 
trical press for the past twelve years. 
Until recently I have been inclined to 
rank the English papers as easily first, 
both in number of descriptions and com- 
pleteness of detail, but I am glad to see 
that the American press is now seriously 
disputing this supremacy, and beg leave 
to congratulate the ELECTRICAL REVIEW 
for its very active share toward this de- 
sirable result. 

GEORGE THORNTON PAGE. 

Cambridge, Mass., February 5. 

— 


Proposed Electric Railroad in Sweden. 


Consul Robert S. S. Bergh writes from 
Gothenburg, that the problem of employing 
electric power instead of steam for rail- 
roads receives more and more attention in 
Sweden. It is stated that the managers 
of the state railroads are making investi- 
gations in this direction, and a recent 
newspaper article announces that private 
concerns are also interested in the matter. 
A Gothenburg newspaper reports that the 
board of managers for the Falun-Vester- 
dalarnes Railroad Company has sent to 
the government a petition for the gradual 
adoption of electric locomotives instead 
of steam engines throughout the whole 
country, and the utilization of water 
power. The petition mentions that a 
machine firm in Switzerland has made 
a proposition to use the Huber sys- 
tem, by which an electric current can 
be generated when a train passes down 


inclines, which current can be utilized by 


other trains on the same road. The Swiss 
firm proposes to furnish the necessary 
rolling stock, a Swedish company will 


supply the electric power, and the rail- 


road company is to furnish railroad lines 
for the experiment. But cash is still 
needed for the building of transformers, 
for raising the current to 16,000 volts 
and changing the same from three-phase 
current to two-phase, for electric connec- 


tion of the rails, etc., all of which it is 


estimated will cost 100,000 kronor ($26,- 
800). The petitioners ask the govern- 
ment to furnish the money needed. | 


— 


Consul George W. Roosevelt writes 
from Brussels, Belgium, that owing to the 
very satisfactory results obtained from 
the Stone system of electric lighting, now 
employed in 205 cars, it has been decided 
to extend its use to 141 additional new 
cars. 
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independent Telephony at Charleston, 
W. Va. 

One of the best equipped and most 
modern in every way is the plant of the 
Kanawha Telephone Company, at Charles- 
ton, W. Va. The exchange is situated over 
the Kanawha National Bank, in the cen- 
tral part of the city. The plant is en- 
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The switchboard section is constructed 
of angle iron and the frame is completely 
enclosed with mahogany, the woodwork 
having a dull finish. The line lamps and 
answering jacks are mounted in alternate 
strips, as is customary in boards of this 
type, thus bringing the location of each 
jack immediately above the corresponding 
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Fie. 1.—Matn BoarD, TELEPHONE EXCHANGE, CHARLESTON, W. VA. 


tirely new property, all material used in 
its construction being standard and in the 
latest type. It was built by the Northern 
Construction Company, of Bryan, Ohio. 
All apparatus, consisting of switchboard, 
telephones, arresters, protective devices, 
ete., was furnished by the Kellogg Switch- 
board 4nd Supply Company. 

The ultimate capacity of the exchange 
is 1,400 lines. The switchboard is of the 
“Major” relay type, the lamp signals and 
central battery, all sources of current both 
for talking and signaling being located at 
the central office. The switchboard con- 
sists of two sections, each with a capacity 
of 1,400 multiple lines. The first end 
position has toll equipment and the usual 
multiple equipment for local lines, The 
second, third, fourth, fifth and sixth posi- 
tions are equipped with 160 answering 
jacks and lamps, twenty per strip; also 
fifteen pairs of cords complete. The line 
and supervisory pilot lamps are placed at 
each of the second, third, fourth, fifth and 
sixth positions and wired in connection 
with the general pilot relays and a high- 
wound buzzer located in the box panel. 
The first section has a capacity of 321 to 
800 multiple lines, the second position 
one to 320 lines. 


a 


line lamp. The combined ringing and 
listening key and the two supervisory 
lamps which constitute part of each cord 
circuit are placed in the key shelf directly 
in front of the pair of cords to which 
they correspond. 

The relays controlling the supervisory 
signals are mounted on a rack attached to 
the rear of the iron frame, these being 
shown in Fig. 2. The line and cutoff re- 
lays, however, are located in a relay rack 
separate from the board itself. Each re- 
lay, whether line cutoff or supervisory, is 


provided with an individual shell of drawn . 


steel, screw-threaded and adapted to screw 
on to the mounting plate of the relay, 
thus completely enclosing it and render- 
ing it dustproof. In Fig. 3 is shown the 
iron rack upon which is mounted sneak 
current and lightning-arrester equipment. 
A buzzer is wired in circuit with the sneak- 
current arresters, which sounds when any 
arrester is open. The former is manu- 
factured under one of the Kellogg com- 
pany’s patents and differs materially from 
former types, in that the heating-up 
process is not dependent upon the re- 
sistance of a coil of wire. In the fore- 
ground of Fig. 4 is shown the inter- 
mediate distributing frame, and just 
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behind it is situated the relay rack 
and in the rear the main distribut- 
ing and arrester frame. At the top 
of this illustration is also clearly shown the 
method of cabling between these frames. 
The wiring is begun by attaching to the 
arrester strips, on the main distributing 
frame, sufficient twenty-one-pair cables to 
carry 800 lines, these are then carried to 
the line and cutoff relays on the relay 
rack. From the proper terminals at this 
point the lines are carried by means of 
sixty-three-wire cables to the relay side 
of the intermediate distributing frame, 
where they are jumpered to the switch- 
board side of this frame with Jumper wire. 
From the switchboard side terminal lines 
are carried direct to the answering jacks 
and lamps at each operator’s position in 
sixty-three-wire cables. Twenty-one-pair 
cables leading to the multiple taped into 
the tip and sleeve of the lines on the relay 
side on the intermediate frame. All mul- 
tiple cabling is done. with twenty-one-pair 
cables. The power plant consists of 
twenty-two cells of storage battery and 
duplicate charging and ringing machines. 
The latter may be seen on the shelf against 
the wall in Fig. 3, while the ba‘tery is lo- 
cated in a cupboard at the right of the 
machines. 

In the rear is located the power board, 
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Fic. 2.—REAR OF BOARD, SHOWING CABLES AND 
‘Linge Re.ays, CHARLESTON, W. VA., TELE- 
PHONE EXCHANGE. 


which consists of Monson, Me., slate, in 
one piece, mounted on an iron frame; this 
is provided with flush pattern Weston am- 
meters and voltmeters, under the overload 
circuit-breakers, starting boxes, rheostats 
and the necessary switches. The design 
and workmanship of everything connected 
with this system are of the very best. This 
is the same type of board this company 18 
building at Philadelphia. The circuits are 
such that but two contacts are required in 
both answering and multiple spring-jacks, 
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lay and this fact admits a reduction in size of Automobile Club of America. = 
distritey the jack to such an extent that it is possi- On Friday evening, March 7, 1902, the 
the tip * ble to build a straight multiple switch- Automobile Club of America will hold its 
hom th: board with 24,000 lines capacity. third annual banquet at the hotel Wal- 
: frame During the conversation each subscriber ! 
g to th has under his control, by means of a 
ributing switch-hook of his instrument, one of the 
cables 1 two supervisory lamps associated with the 
ried t pair of cords which is being used in the 
e ra connection. When the receiver is off the 
at th: hook the lamp is lighted, and vice versa, 
ans q! as before connection is made his line is 
ay sik under control of his hook, the subscriber, 
frame under all possible line connections, is en- 
smi abled to signal the central office. 
or Win It will appear from the above that when 
al in the operator has plugged into the jack of 
ja the subscriber called for and has rung him 
ee up, the lamp supervising his line lights up 
a and remains lighted until he removes the 
can receiver from the kook, the operator thus 


having a visual indication as to whether 
ae the call has been answered, and listening 
in to ascertain this fact is avoided. When 
id both supervisory lamps are lighted the 
operator knows definitely that both sub- 
scribers have hung up and desire discon- 
nection. If one subscriber desires another 
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Fia. 4.—INTERMEDIATE DISTRIBUTING FRAME, Revay Rack, MAIN DISTRIBUTING FRAME AND 
ARRESTERS, CHARLESTON, W. Va. ; 
up and down, thus “flashing” his super- dorf-Astoria. Invitations have been sent 
7 visory lamp. All these features increase to a number of men prominent in national, 
the rapidity and accuracy of service to state and city affairs, and it is hoped that 
such an extent that fewer operators are the guests and the club will be honored 

required fora given number of lines. by a large attendance. 


Eddy Electric Manufacturing Com- 
pany. 
The Eddy Electric Manufacturing Com- 
pany, of Windsor, Ct., has been placed in 
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sie _ call immediately, he moves his switch-hook ING MACHINES, AND BATTERIES AT THE Riaut, CHARLESTON, W. VA. 


the hands of a receiver. Mr. Norman McD. 
Crawford, a director of the company, has 
been appointed receiver and will direct the 
affairs of the company. It is presumed the 
company will continue in business as it 
is one of the oldest manufacturers of elec- 
trical machinery and has had a very ex- 
cellent career. Mr. Arthur D. Newton, 
general manager of the company, is quite 
well known in the electrical field, and 
his many friends trust he will soon be able 
to overcome the present embarrassment of 
his interests. 

m 

The Interference of Sound. 

On January 17 Lord Rayleigh opened 
this season’s Friday evening meetings at 
the Royal Institution, London, England, 
with a discourse on the interference of 
sound. In the course of his remarks he 
described some of his recent experiments 
with fog-horns made for Trinity House. 
Fog-horns with elliptic cones instead of 
circular ones were tried, the major axis 
being about four times longer than the 
minor one. The experiments showed that 
the sound was best spread in a horizontal 
direction when the long axis wae exactly 
vertical. It appears to be doubtful 
whether the phenomenon of the silent area 
is really due to interference between waves 
of sound reaching the spot direct and those 
reflected from the sea. If the effect were 
merely due to interference in this way it 
ought to be possible to recover the sound 
by the listener changing his altitude above 
the sea surface, but Lord Rayleigh has 
on several occasions tried this on board 
the Irene and has not-recovered the sound. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES- XXVII. 


BY A. E. DOBBS. 


° TRANSMITTERS. 

It is a rather difficult matter to write 
transmitter epecifications, as manufact- 
urers and engineers realize that the granu- 
lar carbon transmitter is not a perfect 
one. But it is the best for all-round work 
yet discovered, and until a perfect one is 
found, there is a constant effort to improve 
the one we have, which results in a change 
in its shape, form and size about every 
two years. 

The transmitter, being the very heart 
of the telephone system and the part most 
liable to get out of order, there is a keen 
desire among manufacturers to produce 
one that will not pack (packing is caused 
by granules being wedged together, thus 
preventing free movement of the dia- 
phragm), which is the first consideration 
and the greatest fault with all granular 
carbon types; for, if the liability to pack- 
ing can be overcome, there is nothing 
else to make trouble except a liability to 
. dampness which can easily be excluded 
—and a transmitter will, therefore, need 
no attention from one year to another. 
About once every six months some manu- 
facturer thinks he has solved the problem 
and announces a “non-packing” trans- 
mitter, blows his horn with the power of 
a compressed-air megaphone for six 
months, subsiding as the reports from his 
customers come in, contents himself with 
the more modest announcement that his 
transmitter is “as good as the best on the 
market,” which latter statement is prob- 
ably true. Even the Bell company has 
lately brought out a new transmitter to 
supersede the famous White form to which 
they clung for so many years as the cap- 
stone of all granular transmitters. 

The tendency among manufacturers, 
however, is to confine the carbon in a 
small button near the centre of the dia- 
phragm which, to a certain extent, follows 
the old Blake idea which seems theoret- 
ically correct and practically has given so 
far the best results. The chamber in 
which the granular carbon rests should 
be excluded from the outside air in order 
to prevent the absorption of moisture, as 
damp carbon becomes worthless in a short 
time. 

The resistance of the average local bat- 
tery transmitter varies over quite a large 
range, but the tendency among manu- 
facturers is to increase the resistance and 
thus we have transmitters with an average 
resistance of from sixty to even one hun- 
dred ohms. A transmitter with a high 
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resistance saves battery and does well 
enough for local service, but for long- 
distance work transmitters of thirty-five 
ohms or even less will give better resulte 
as a rule. On account of the higher volt- 
age used central battery transmitters run 
considerably higher than those intended 
for local battery work. The only real test 
of a transmitter, however, is to put it on a 
line or several lines and try it a few 
months. 

The case in which the transmitter is 
mounted should be solid enough to pre- 
vent any movement of the adjustment or 
parts should it be jarred by the hand or 
pulled up and down. If mounted on a 
cast-iron arm, in the usual way, the bat- 
tery connection to the head should be 
made by means of two conductors passed 
through the centre of the arm. No con- 
ducting cord to the transmitter head 
should be carried outside the arm, nor 
should the hinge in the arm ever be used 
as a part of the battery circuit. 

INDUCTION COIL. 

The induction coil should be from four 
to five inches in length, and for ordi- 
nary exchange work have a secondary 
winding of about 225 ohms, although con- 
sideration should be had to the resistance 
of the transmitter and the probable 
amount of battery used. 

GENERAL. 

All parts of the instrument woodwork 
should preferably have a well-rubbed oil 
finish, but perhaps this is too much to 
expect at present. The wood should be 
thoroughly seasoned, and filled with oil, 
inside as well as out, to prevent absorp- 
tion of moisture and consequent swelling. 
Parts of the box should not only be dove- 
tailed and fitted together with glue, but 
should also be further secured in place 
by means of screws or wire nails. 

Specifications covering bridging tele- 
phones are much the same, except that the 
generator should be heavier, should ring 
at least twenty 1,000-ohm bells in multi- 
ple, or more, if required; have sensitive 
and low-resistance transmitters, and, un- 
less intended for party lines or lines of 
high resistance, have a low-wound induc- 
tion coil, but having high inductance. 

There are manufacturers who can sup- 
ply instruments just described, if asked to 
do so, though they will probably charge 
a little more than $9.50 for them, but they 
will be worth more than the kind generally 
sold. _ 


New York Section of the Society of 
Chemical Industry. 

A meeting of the New York section of 
the Society of Chemical Industry was held 
at the Chemists Club, New York city, 
Friday evening, February 21. Numerous 
papers were read and much interest found 
in the meeting. A large number of mem- 
bers attended. 
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Electrical Progress in Japan. 


The London Electrical Engineer makes 
the following interesting statements: The 
Tokyo Electric Railway Company is pay- 
ing a dividend of twenty-six per cent per 
annum, which indicates a success not often 
attained in this country. In Tokyo at the 
present time there is no other means of 
street communication, if we except a emall 
line of horse cars, and it would be a mat- 
ter for great surprise if the electric cars 
did not pay handsomely. The field in 
Japan for electric traction is certainly a 
large one. There is water power at vari- 
ous places, plenty of coal, and labor is 
cheap. In electric lighting the country 
is just in the same primitive position as 
it ig in regard to electric trams, but what 
electric lighting undertakings there are 
are proving most successful. To quote the 
case of Tokyo again, the company which 


is conducting the electric lighting busi- . 


ness in that place paid a dividend at the 
rate of ten per cent per annum for the last 
half year, the net profit being £13,700. 
Some progress in electric traction in other 
parts of Japan is shown by the announce- 
ment of the Yokohama Electric Tramway 
Company to commence work in the con- 
struction of an electric system in that 
city, but enterprise in this direction is at 
present very slow. There also appears to 
be a great want in Japan of electric rail- 
ways. From the reports before us it does 
not seem that the country is very well 
served by the steam railways, which in 
some cases are barely able to give accom- 
modation to passengers and carry on their 
goods traffic at the same time. We are 
sure that the presence of a few enterpris- 
ing electrical engineers in Japan would 
do much to remedy the present inanimate 
State of affairs in regard to electric light- 
ing and traction. An amusing incident 
is recorded in connection with the electric 
tramways running between Kozu and 
Yumoto, which shows the spirit-in which 
the peasantry regard the electric cars. It 
seems that a man living in a village 
through which the line passed was un- 
fortunate enough to have his legs crushed 
under the wheels of an electric car. Im- 
mediately his fellow-villagers assembled 
around the tramcar, and were wreaking 
their vengeance on the vehicle, which had 
apparently brought similar mishaps before, 
when the police put in an appearance and 
sueceeded in suppressing the disturbance. 


< 
Executive Committee of the Interna- 
tional Association of Municipal 
Electricians. 
The executive committee of the Inter- 
national Association of Municipal Electri- 
cians will meet to-day, February 22, at 


Corning, N. Y., at the home of Secretary 
Foster. All indications point to a full 
attendance, as matters of interest and im- 
portance will be discussed. 


February 22, 1902 


Intercommunicating Telephones. 


Telephone manufacturers are spending 
every effort of time and expense in order 
to make their instruments more useful 
and available to their patrons. 

This is especially so with the makers of 
intercommunicating systems. Hotels, 
hospitals, large business enterprises and 
possibly transoceanic liners are finding 
new value in telephony due to the perfect- 
ing of intercommunicating systems. 

The Haines & Noyes Company, Chicago, 
Ill., is placing large contracts all over the 
country. The company has recently 
placed on the market an improved type of 
central energy, intercommunicating tele- 
phone, with non-packing transmitters of 
heavy cast brass, bipolar, pony bell-type 
receivers, with water-shrunk, hard rubber 
shell. The illustrations show the new 
telephone instrument, and plug and 
switch. 

For the purpose of introducing its 
hand microphone to the trade, the com- 
pany is making a special offer to sell two 
or more of these at low nominal cost, sent 


ELECTRICAL REVIEW 277 
INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


APPARATUS. 


An Improved Blow-Off Valve. 


Blow-off valves have probably given as 
much trouble as any of the other fittings 
which are part of the boiler equipment. 
Many kinds have been placed upon the 
market claiming to possess the chief 
requisites for perfection and have been 
more or less successful. The Lunken- 
heimer Company, Cincinnati, Ohio, manu- 
factures the “Duro” blow-off valve. This 
valve is the result of a long series of trials 
with different varieties and embodies some 
apparently individual features. 

The accumulation of sediment and dirt 
in valves has, after a time, caused the 
parts to become worn and leaky, due to 
cutting as the disc approached the valve 
seat. In the “Duro” valve the plug fits 
snugly in a separate and easily removable 
bronze casing, which can be readily re- 
placed when worn. Any accumulation of 
scale on the seat is prevented by a jet of 
steam blowing over it which is introduced 
as shown in the illustration at A, and 
blown across to C and J. 

In operating the “Duro” blow-off valve, 
when it is desirable to close same, the disc 
is screwed down in the usual manner. As 
it approaches the level of the inlet the 
edge of the disc passing the lower edge of 
the casing D cuts off a great deal of the 
flow of water, sediment, etc. At this time 
the valve in the steam pipe leading to in- 
let A should be opened and the steam ad- 

mitted to the annular space C, from 
whence it passes through slot J and blows 


New INTERCOMMUNICATING TELEPHONE AND PLUG. 


C. O. D. This hand microphone has a 


hard rubber grip. The contacts are in the 
handle, while the metal parts are heavily 
nickel-plated. It contains the well-known 
Haines & Noyes non-packing transmitter 
and bipolar pony watch receiver of per- 
manent adjustment with water-shrunk, 
hard rubber shell. It is also furnished 
with an extra long cord. The special offer 
holds good until April 1, 1902. 


off the entire surface of the seat E. In the 
meantime the disc is being screwed home 
to the seat, which also cuts off the flow of 
steam from inlet A as well as the blow-off 
from the boiler. The valve in the piping 
leading to inlet A can be left open at all 
times, as the disc of the blow-off valve 
would keep this outlet closed. 


All parts about the valve are very 
heavily and substantially constructed. 


The seat ring and casing are removable, 
and as these are interchangeable new ones 
can be supplied at small cost. There is 


i 


AES i 


SECTIONAL VIEW OF IMPROVED BLOW-OFF 
VALVE. 
also provided a plug opposite the inlet so 
that if desired this can be taken off and 
a rod run through the blow-off pipe to 
clean it out. 


<> 
Inner Globes for Enclosed Arc Lamps. 

Anent the manufacture of inner globes 
for enclosed are lamps, the Fostoria In- 
candescent Lamp Company, Fostoria, 
Ohio, gives particular attention to several 
points in producing good results. 

It is very essential to have the inner 
globes fit exactly to the lamps 
so as to prevent the air from 
entering the inside of the 
globe, as a perfect fit of the 
inner globe will assure a 
longer life and less carbon 
deposit. It is also very im- 
portant that the glass used 
for the purpose of inner 
globes should be of the high- 
est quality to stand the high 
temperature of the arc and 
also not to break with the 


change of temperature which causes ex- 
pansion and contraction of the bulbs. 

Improved machinery for grinding and 
blowing has been introduced, which en- 
ables the manufacturers to give better 
prices. The Fostoria company in particu- 
lar has experienced the same within the 
last year, and has been awarded a consid- 
erable percentage of the domestic and for- 
eign business. 
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Shielded Type Direct-Current Motors. 

The accompanying illustrations repre- 
sent two views of a new type of direct-cur- 
rent motors lately produced by the Ster- 
ling Electric Motor Company, of Dayton, 
Ohio. The machines are built for small 
sizes Only, ranging from one-eighth to one- 
half horse-power. All of the parte of the 
machine are built to gauge and standard, 
and are consequently interchangeable. 
The machines are so constructed that they 
may be fastened to a side wall or suspend- 
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The Business of an Interurban Elec- 
) tric Road. 

Recently Mr. J. D. Hawhes, president 
of the Detroit (Mich.), Ypsilanti, Ann 
Arbor & Jackson Railway, wrote a letter 
to a friend, Mr. C. J. Kintner, in New 
York, containing some exceedingly inter- 


esting statements about the business of- 


that line. It is operated in competition 
with a steam railroad. The subjoined ex- 
tracts from Mr. Hawkes’s letter are here 
given by permission of Mr. Kintner: 


SHIELDED Type Motor, COMMUTATOR END. 


ed from a ceiling, the only adjustment 
required being the turning of the journals 
in their seats. 

The armature is of the slotted type, 
bamboo strips holding the wires in place in 
the slots. Hard drawn copper bars and 
mica insulation are used in the construc- 
tions of the commutator, while the bear- 
ings are built of babbitt metal or phos- 
phor-bronze, as desired. The brush- 
holders are arranged with a universal 
adjustment, making any position easily 
attained: The magnetic frame of the ma- 
chine is constructed of a special composi- 
tion of cast iron, which is stated to be very 
dense and even and of high magnetic per- 
meability. l 

The illustrations show, respectively, the 
pulley and commutator ends of the ma- 
chine. The motors are wound for 110, 
220 or 500 volts and are arranged for three 


speeds. 


Explosive Mixtures 


Coal gas is explosive when mixed with 
air in the proportion of one volume of 
gas to sixteen of air, this being the in- 
ferior limit at which combustion will take 
place when the gases are fired at atmos- 
pheric presure. Any proportion between 
this and one volume of gas to four of air 
may be ignited at atmospheric pressure. 
The best mixture to use in an engine is 
about ten to one of gas, though this is 
necessarily subject to variation on account 
of the different qualities of gas produced 
from coals of different grades. 


“The Michigan Central, before our elec- 
tric line was built, carried 200 people a 
day between Ann Arbor, Ypsilanti, 
Wayne, Dearborn and Detroit and locally 
batween the above named points. 

“The first year the Ypsilanti electric 
road ran it averaged over 4,000 people a 
day. We never have seen a month that 
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soon be in shape to give figures as to the 
increase of business handled by that ex- 
tension of thirty-six miles. Data as to the 
freight and exprese matter are very imper- 
fect. There has been a number of inter- 
ruptions and the business has never ac- 
quired its proper proportions, owing to the 
lack of facilities for handling freight and 
express matter in Detroit. 

“With the completion of the outbound 
house in Detroit the present room will be 
doubled and the chances for handling this 
business with regularity and despatch 
very much improved. 

“We have, however, gone deep enough 
into the matter to know that it is going to 
be just as easy to get the package, freight 
and expres business as it was the passen- 
ger trade.” = 


Batteries Under Water. 


A remarkable instance of a battery of 
accumulators working under water was 
recently given at the municipal electric 
plant in Munich. The station is situated 
on an island in the Isar, and during the 
flood the water covered the batteries. Ac- 
cording to the Scientific American, one 
of the batteries which ran the car lines 
was completely cut out, and it was thought 
that the other, which furnished light, 
would have to be treated in the same way. 
The flywheels of the engines were half 
in the water. Nevertheless, as it was 
almost indispensable to light at least the 
principal streets of the city, it was de- 
cided to try to operate the submerged bat- 
tery. The attempt was successful, and 
the battery, which had been constructed 


PULLEY END, SAIELDED Type Motors. 


we did not carry more people than during 
the same month the previous year, and the 
average per day for 1901 will be nearly 
5,000. Of course, you understand that 
we get a large patronage from Ann 
Arbor, where there are over 4,000 
students, and from Ypsilanti, where there 
is a atate normal school with some 1,500 
students. These students are all travelers, 
and are with us from the middle of Sep- 
tember until the middle of June, thus 
serving to steady the business during the 
year. | 

“We open our road from Ann Arbor to 
Jackson to-morrow (January 18) and will 


to give 6,000 ampere-hours with a 600- 
ampere discharge, was able to furnish 
4,000 ampere-hours during the night. 
The remainder was lost in discharges in 
the water. 


Mr. Leon Guillet, working in France, 
has prepared various copper-aluminum 
alloys by heating pure cupric oxide with 
granular aluminum in proportions varying 
from those which should yield pure copper 
to those which should yield the allo 
CuAl, By treating the products wit 
acids, he has isolated three distinctly 
crystalline definite alloys—Cu,Al, CuAl,, 
and CuAl, the last being mixed with a 
ee quantity of copper-aluminum sili- 
cide. 
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The Milwaukee Electric Company. 


The Milwaukee Electric Company, Mil- 
waukee, Wis., manufacturer of electrical 
machinery for power and lighting, ex- 
emplifies in every characteristic the growth 
and importance of this line of apparatus 
and the large demand which has been 
evidenced for it within very recent years. 

This company was organized scarcely 
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factured by the Northern Engineering 
Company, of Detroit, Mich., and a smaller 
one of five tons, manufactured by the Case 
Manufacturing Company, of Columbus, 
Ohio, are installed. 

The plant has been constructed with a 
view to making extensions aggregating 
some 800 feet in a short time. Employ- 
ment may be given to from 300 to 400 
men, and during this year it is expected 
that the factory output will be tripled. 


MILWAUKEE ELECTRIC COMPANY'S Works, MILWAUKEE, WIs. 


three years ago, not making a single ship- 
ment until June, 1900, and occupying 
about one-third the ground space now 
covered by the company’s plant. The 
year just past has been a very successful 
one, the total from contracts aggregating 
some $400,000. 

The present works are located at West 
Allis, Milwaukee, Wis., directly opposite 
the immense plant which the Allis- 
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Chalmers Company is erecting. The 
main factory, which is shown in the 
accompanying illustration, is a splen- 
did steel and brick structure 300 feet 
long by 120 feet wide. Thirty-foot 
galleries run along either side, and for 
facilitating the handling of heavy parts, 
two cranes, one of fifteen tons, manu- 


This company is the manufacturer of 
the well-known Milwaukee type (the 
Browning company manufacturing for the 
Milwaukee Electric Company in sizes 
from one-twenticth to ten horse-power ) 
of electric machines. It has been 
building machines from one and one- 
half to five hundred horse-power, and 
from one kilowatt to five hundred kilo- 
watts at Corliss engine speeds. It is the 
intention of the company to increase the 
size of its types up to 1,000 kilowatts. 


The officers of the company are: John 
A. Whaling, president and treasurer; 
Walter Cary, vice-president; Thomas G. 
Whaling, secretary. The Chicago office is 
in charge of Mr. F. W. Kohler, western 
sales agent, and Mr. M. E. Baird is the 
eastern manager, at 39 Cortlandt street, 
New York city. 7 


Conduit Systems. 

In the present-day extensive, not to 
say almost exclusive, use of underground 
systems for the conveying of large cables 
carrying heavy currents from point to 
point, much attention is being directed 
along the line of improving conduit sys- 
tems to the filling of the by no means 
meagre requirements of this claes of work. 
While great care must be taken to attain 
a perfect maintenance of insulating pro- 
tection, simplicity and economy of hand- 
ling and construction are essential features 
of an available system. 

In the accompanying illustrations are 
shown an interesting design of conduit 
made by the George F. Averill Company, 
Brooklyn, N. Y. These are vitrified mul- 
tiple duct, and are claimed to give protec- 
tion against all outside influences, at the 
same time giving complete retention of 
current within. These conduits are ex- 
pected to greatly facilitate the work of 
construction ; a dowel-pin and socket pro- 
vide an easy method of aligning, and the 
deep flange makes a tight joint easy of 
accomplishment. The ends being well 
seamed and beveled on the inside of the 
ducts cables may be drawn through with 
little danger of injury to the outer cover- 
ings. 


MASSACHUSETTS Fan COMPANY'S VENTILATING 
FAN. 


Electric Ventilating Fan. 


The electric fans made by the Massa- 
chusetts Fan Company, of Boston, are of 


‘the type known as the Davidson propeller, 


and one of them is shown in the illustra- 
tion direct coupled with a General Electric 
enclosed type motor. The fan is con- 
structed with a long central hub to which 
the blades are attached at two points. They 
are also connected at the outer edge to a 


- heavy wrought iron running ring which it- 


self is connected to the hub by five radial 
braces. With this construction it is almost 
impossible for the fan to be wrecked by 
any speed of revolution to which it may he 
subjected. The motor is held by a tripod 
of cast iron to the ring of the fan. The 
peculiar curve of the blades of the fan is 
claimed by the manufacturers to result in 
very high efficiency. 
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Magnetic Release Starters for Direct- 
Current Motors. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

The writer’s attention has been called 
to an article in your January 4 issue by 
Mr. H. C. Heidrich, entitled “A Device 
for the Prompt Release of Starting Re- 
sistances.” 

The method advocated in this article 
is not only open to objections, but is con- 
trary to standard practice and, still 
further, appears to the writer to be a 
roundabout method of accomplishing 
the result which Mr. Heidrich appears 
to desire. In the first place, it has 
always been considered by users and 
manufacturers of motors that it is neither 
necessary nor advisable to open the motor 
circuit on the instant that the supply of 
current may be interrupted. It is cer- 
tainly an advantage to be able to throw 
the power circuit from one generator to 
another without any interruption to the 
motor service, and this advantage is 
claimed in quite a number of catalogues 
published by various motor manufacturers 
throughout the country. It is also a fact 
that a motor does not require any pro- 
tection from an interrupted current until 
tne motor has slowed down to an appre- 
ciable amount. 

The new rules of the National Under- 
writers’ Association for 1902 have a clause 
which reads as follows: “Motor-starting 
rheostats must be provided with an auto- 
matic release which will prevent the con- 
tact arm from being left on intermediate 
‘segments and which will release the arm 
when the voltage across the terminals of 
the motor falls to thirty-three and one- 
third per cent of its normal value.” While 
this fall of voltage appears to the writer 
to be lower than necessary, it was prob- 
ably true that the committee which drew 
this rule fixed this as a maximum amount 
which they would allow the motor to slow 
down before the protecting device should 
become operative. 

It is well known that any well designed 
electric motor, such as is in commercial 
use to-day, will not be injured in the least 
by an instantaneous flow of current of 
four to five times its normal rating, al- 
though in some cases this abnormal 
amount of current might produce an un- 
desirable shock to the machinery driven 
by the motor, in which cases the releasing 
magnet should be arranged to operate 
sooner. In the starters manufactured 
by the General Electric Company, for ex- 
ample, an adjusting screw is provided for 
this purpose, which regulates the air-gap 
between the poles of the retaining mag- 
net and its armature. In the types manu- 
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factured by the Cutler-Hammer Manu- 
facturing Company, the spools are made 
interchangeable, the operation requiring 
about two minutes’ time. It is the stand- 
ard practice of the Cutler-Hammer Manu- 
facturing Company so to wind the spools 
of the releasing magnet of its starting 
boxes that they will become operative 
when the motor has slowed down to ap- 
proximately one-half its normal speed. It 
is also quite common to fill specifications 
which require the releasing magnet to 
become operative when the motor has 
slowed down to twenty-five per cent, and 
in some cases to seventy-five per cent, ac- 
cording to the conditions desired by the 
particular customer. It is a very easy 
matter to adjust unese releasing magnets 
when they are connected in the shunt-field 
circuit of the motor to become operative 
at almost any desired change in speed of 
the motor with which they are used. 

A very simple way of adjusting the re- 
lease magnet so that it will let go sooner 
is to take a one-cent postage stamp and 
cut it in halves and stick the two pieces 
upon the pole-pieces of the retaining mag- 
net so that the armature of the rheostat 
lever will be prevented by the postage 
stamp from coming in magnetic contact 
with the poles of the retaining magnet. 
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The cost of this attachment is practically 
one cent, and is a much simpler and more 
reliable method than the one suggested by 
Mr. Heidrich. 

Referring again to the article of Mr. 
Heidrich’s, we quote as follows: “The 
proper winding of the relay can readily 
be determined by one or two trials.” The 
writer would suggest that while one is 
winding this relay and attaching the nec- 
essary mechanism, etc., he would be able 
to rewind a good many releasing magnets 
in such a way as to give him the effect 
which he seems to desire. 

I believe Mr. Heidrich will find on fur- 
ther consideration that the present prac- 
tice is all right and, while it is doubtless 
true that he will find and has found start- 
ing boxes in use which do not release the 
rheostat lever unti] the motor perhaps 
nearly stops; this is no reason that the 
standard practice is unreliable, but mere- 
ly illustrates the fact that motor users are 
not particular enough in using a release 
magnet adjusted to the motor which they 
are operating. The writer respectfully 
submits that there is no necessity in en- 
cumbering a motor starter with the at- 
tachment described in Mr. Heidrich’s 
article. H. H. CUTLER. 

Chicago, Januarv 17, 1902. 


Chicago Electrical Notes. 


(By Our Special Correspondent.) 


HROUGH the courtesy of Mr. 
T J. W. Brashears, of the Dear- 
born Drug and Chemical Com- 
pany, the western office of the ELEC- 
TRICAL REVIEW was tendered an in- 
vitation to attend a lecture on “Electro- 
chemical Industries of Niagara Falls,” de- 
livered by Professor Charles F. Chandler, 
of Columbia University, at the North- 
western University laboratories in Chi- 
cago, Wednesday evening, February 5. 
Professor Chandler, who is known in this 
country and abroad for his excellent work 
in the electrochemical field, is especially 
qualified to discuss the developments at 
Niagara Falls. He handled the subject 
with rare skill, inasmuch as those among 


the guests of the Chicago section of the 


American Chemical Society, under whose 
auspices the lecture was given, who were 
not chemists, were as enthusiastic as the 
scientists themselves over the wonderful 
discoveries and achievements in this com- 


` paratively new domain of science as de- 


scribed by the speaker. Two hours were 
devoted to the electrochemical processes 
by which aluminum is now being extracted 
from cryolite ores, to the manufacture of 
cyanide of potash, carbide, sodium, potas- 
sium and bleaching powders. The speaker 
paid a tribute to the American chemists— 
Acheson, Hall and Kastner—who have 
contributed so much to the perfecting of 
these processes. 


On the evening of February 15 a num- 
ber of officials of the Louisiana Purchase 
Exposition were entertained by the Chi- 
cago Press Club at a dinner in the club- 
rooms. The visit of these gentlemen to 
Chicago is expected to result in an increase 
of interest in the great show, not in Chi- 
cago alone, but throughout the country. 
Chicago is the centre of a manufacturing 
section as well as the centre of population 
for a large territory, which the St. Louis 
people expect to contribute much to the 
success of the exposition. In electrical 
lines this section will be represented in 
force. 


The Chicago city council, at its meeting 
on February 13, added to the report of the 
Committee on Local Transportation a 
referendum clause which provides that 
no traction ordinance shall be in effect 
before it has been submitted to the voters 
of Chicago as provided by an initiation 
and referendum act passed in 1901. It 
scems to be the popular opinion in Chi- 
cago that this act of the council was a 
wise one, and that in future the traction 
question will not be so difficult of settle- 
ment as it has for some time appeared. 
The matter now rests in the hands of the 
people, and it is for them, by their ballots, 
to endorse or destroy any arrangement 
which may be made between the officials 
of the city and those of the traction com- 
panies. 

Chicago, February 15. ; 
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ses be substituted for steam between Sausalito, Chemins de fer et des Tramways Elec- thes pring. It is claimed the increased busi- 

k n Mill Valley and San Rafael, three suburban triques ($800,000), the Compagnie Belge des ness of the company in this section makes 

i towns. Former General Manager Fillmore, Chemins de fer Reunis ($1,000,000), the this improvement necessary and possible. 
of the Southern Pacific Railroad, is now the Compagnie Generale des Chemins de fer a Toan: Wis The work of Building: thë 
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general mañager of the North Shore Railway 
Company. 

TROLLEY COMBINATION Errecreo—The final 
steps in a large eiectric railway combination, 
in which Cleveland capitalists are directly 
interested, were taken in a meeting at Ham- 
ilton, Ontario, recently. The properties of 
the Hamilton & Lindenwald Electric Trac- 
tion Company, including all the lines in the 
city of Hamilton and the Miamisburg & Ger- 
mantown Traction Company, were sold to 
the Southern Ohio Traction Company, which 
is controlled by M. J. Mandelbaum and as- 
sociates of this city. The prices paid were, 
respectively, $250,000 and $100,000. 


SOME OF THE THIRD AVENUE LIENS BEING 
SaTiIsFigep>—Several important mechanics 
liens were satisfied against tne Third Avenue 
Railroad recently. The liens comprise many 
claims made at the time when insolvency 
proceedings were begun against the company 
in February, 1900. They are mainly on con- 
struction work and include $1,332,809 for the 
account of Isaac A. Hopper, $1,042,475 for 
Naughton & Company and $654 for George 
C. Austin. Liens were also satisfied against 
the Manhattanville & St. Nicholas Kail- 
way Company for $1,836,945 in favor of 
Naughton & Company, and $83,234 for the 
account of the National Conduit and Cable 
Company, both of New York. 


AUSTRALIAN TRACTION SysTeEM—The Ganz 
Company and the Allgemeine Elektricitats 
Gesellschaft of Berlin are reported to have 
come to an underst:.nding with a view to tak- 
ing common action as regards the securing 
of contracts for the construction of electric 
traction systems in Australia. The carrying 
out of such work has so far been almost en- 
tirely in the hands of American concerns— 
The Sydney system, the most important un- 
dertaking of its kind in the Antipodes, be- 
ing installed with American equipment. The 
largest Australian traction project at present 
on the tapis is for the city of Adelaide, the 
carrying out of which will entail an expendi- 
ture of some $6,000,000. 

East St. Louis RAILWAY TO MERGE— 
Negotiations are pending for the merging 
of the East St. Louis Electric Railway by 
the St. Louis, Belloville & Suburban Rail- 
way, with its consummation tho Belleville 


Voie Etroite ($400,000), the Banque Fran- 
caise ($200,000), and MM. Rouvier & Benard 
and a syndicate of Parisian financiers ($750,- 
000). The directorate includes the names of 
Baron Van Eetvelde, the Belgian Minister 
of State: M. Empain, of the Paris Metro- 
politan Electric Railway, and M. Janssen, 
of the Brussels Tramways. 


TELEPHONE AND TELEGRAPH 


CANTON, ILL.—The Ipava Automatic Tele- 
phone Company, of this place, will com- 
mence putting in its exchange system im- 
mediately. 

SoutH MILWAUKEE, Wis.—The new tele- 
phone system being built by the Wisconsin 
Telephone Company at South Milwaukee 
will be ready in about four weeks. 

MoLINE, IrL.—The [Illinois Independent 
Telephone Company, which bas a franchise 
to install a system in this city and Rock 
Island, has forwarded by mail the $5,000 in- 
demnifying bond to Mayor Knox, of Rock 
Island. 

CHESTER, Pa.—The United Telegraph and 
Telephone Company will make improvements 
to the system in the county that will cost 
$30,000 as soon as the weather will permit. 
All wires in the city will be placed under 
ground. 

Munctr, Inp.—The contract for the wire 
conduits, poles and other material for the 
construction of the Delaware & Madison 
County Telephone Company’s system in 
Muncie has been let and work will begin 
as soon as the weather permits. 

RIcHMOND, Va.—The Spotsylvania Tele- 
phone Company has bought from the Louisa 
Telephone Company that part of its line 
from Belmont to Mine Run, on the Pied- 
mont, Fredericksburg & Potomac Rail- 
road, together with all branch lines. 

BALLINGER, TEXx.—W. A. Norman, owner 
and manager of the telephone company, has 
recently capitalized the Ballinger & Sweet- 
water Telephone Company, which connects 
Ballinger with all towns on the Texas and 
Pacific road which have telephone facilities. 

Hupson, N. Y.—A circular to stockholders 
of the Hudson Telephone Company an- 
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four new telephone lines from St. Paul to 
Chicago by the American Telephone and 
Telegraph Company has almost been com- 
pleted to Tomah from the south and within 
a few weeks the work, which is being pushed 
from the north, will reach there and the 
final connection made. 

SUPERIOR, Wis.—The new long-distance line 
of the Consolidated Telephone and Tele- 
graph will connect with the People’s com- 
pany, of Superior, and the Zenith company, 
of Duluth. It will give service to Twin City 
through the line of the Twin City company, 
and will also have connections with Red 
Wing, La Crosse and Winona. 


Warsaw, Inp.—An important meeting of 
representatives and managers of the inde- 
pendent telephone companies of Fort Wayne, 
South Bend. Columbia City, Warsaw, Ply- 
mouth, Rochester and Logansport has been 
held and arrangements made to construct 
in a cooperative way a double or copper me- 
tallic line connecting all these important 
county-seat cities in the network of a first- 
class system. 

PortsmMoutTnH, Va.—The Smithfield Tele- 
phone Company and the Isle of Wight Tele- 
phone Company have consolidated and were 
merged into a company which shall be 
known as the Home Telephone Company. 
Of the consolidated company Mr. J. W. Hal- 
loway is president, Mr. B. P. Gray, manager, 
and Mr. A. S. Barrett, secretary and treas- 
urer. These, with Messrs. P. D. Gwaltney, 
P. T. Gwaltney, Jr., Z. W. Joyner and F. R. 
Berryman, are directors. 


TorprKA, Kan.—The Kansas Long-Distance 
Telephone and Telegraph Company is being 


organized for the purpose of affording long- | 


distance facilities to operating independent 
companies in the state and to build long-dis- 
tance lines in other states, or to arrange 
for an interchange of business with the sys- 
tems of other states. Full metallic circuits 
will be used, and a minute-rate will be 
charged for service. The company is capi- 
talized at $500,000, and the charter directors 
are: Fred DeLand, Pittsburgh, Pa.; M. S. 
DeLand, Pittsburgh, Pa.; L. A. Stebbins, 
Topeka; C. J. Evans, Topeka; D. H. Brana- 
man, Topeka. 
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ELECTRIC RAILWAYS 


TIPTON, IND.—A company is being organ- 
ized to build an electric line from Elwood 
to Fortville via Perkinsville. 

SANDUSKY, OHIO—The Bucyrus, Upper 
Sandusky & Lima Railway Company, Upper 
Sandusky, has been incorporated with a 
capital of $100,000. 

PLAIN City, OH10—The city council has ex- 
tended the ordinance granting a franchise 
to the Urbana, Mechanicsburg & Columbus 
Electric Railway until September 1. 

New PHILADELPHIA, OHIo—The ‘commis- 
sioners have passed a resolution granting a 
ninety days’ extension to the projectors of 
the Canton-New Philadelphia Railway. 

MASSILLON, OH10o—An ordinance granting 
a franchise for twenty-five years to the Can- 
ton, Massillon & Akron Electric Railway 
Company has been passed by the city coun- 
cil. ree 

SanpusKyY, OHI0o—The affairs of the Nor- 
walk & Tiffin Electric Railway are being 
so arranged that the work of construction 
can be commenced as soon as the weather 
permits. 

OwINasvILLE, Ky.—There is talk here of 
an electric railway, which is to be built 
from Lexington to all important points in 
the Bluegrass, coming to this town. It will 
open up a great and wealthy territory. 

SHAMOKIN, Pa.—Bonds to the amount of 
$300,000 have been issued and arrangements 
have been about completed for the construc- 
tion by the Schuylkill Traction Company 
of the new line between St. Clair and 
Mahanoy City. 

Bay City, Micu.—Bay City & Northeastern 
will be tue name of the proposed electric 
road from Bay City into Tuscola and Huron 
counties. The organization is being suc- 
cessfully financed and should materialize 
very soon. i 

ELMIRA, N. Y.—The promoters of the 
Elmira & Waverly electric railroad are 
steadily working on the plans of the road 
and according to their present intentions 
intend to begin the construction as soon as 
the weather permits in the spring. 

VERSAILLES, Cr.—The selectmen of the 
town of Sprague have approved the plans of 
the Willimantic Traction Company, with a 
few alterations, as regards placing or rails. 
The changes were slight and the matter 


now rests entirely with the Traction com- 


pany. 
Bertin, N. H.—The prospects of the Berlin 


Electric Railway Company are very promis- 
ing, and it is now assured that the road will 
be built this spring. Nearly all of the ma- 
terials have been purchased, and some five 
thousand ties have already been distributed 
along the route. 

Los ANGELES, Cat.—Construction of an 
electric railway to and from Santa Ana by 
way of Whittier will be the achievement of 
Henry E. Huntington and his associates im- 
mediately after the road to Long Beach 
has been completed. That line is to be ready 
for service early in the summer. 

ALBANY, N. Y.—The Buffalo, Springville 
& Cattaraugus Railway Company has been 
incorporated with a capital of $1,000,000 to 
operate a street surface railway line thirty- 
eight miles long from Cattaraugus, Cat- 


taraugus County, to Hamburg, Erie County. 
The road is to be operated by power. 

OKLAHOMA Ciry, OKLA.—The city council 
has granted a street car franchise to the 
Metropolitan Street Railway Company. The 
company is incorporated with a capital stock 
of $500,000. The directors are S. T. Alton, 
E. H. Cooke, J. W. Shartel, Dr. John Thread- 
gill and W. W. Storm. The material will be 
ordered at once and work on the line will 
begin within the next thirty days. 

SEATTLE, WaSH.—If certain requests which 
the Seattle Electric Company has made of 
the city council are granted, and its plans 
approved, the company will expend in Seat- 
tle during the year over $1,000,000. The un- 
dertakings of the company are of great 
magnitude. They involve the construction 
of several new lines and the purchase of a 
very large amount of new equipment. 

KITTANNING, Pa.—The Evergreen Street 
Railway Company, of Pittsburgh, has filed 
papers in Butler, Lawrence and Armstrong 
counties looking to an extension of its pro- 
jected electric line to take in Kittanning, But- 
ler, Newcastle and a large number of the 
smaller towns. It will, in fact, if the pres- 
ent plans are carried out, be one of the most 
extensive systems in the state. 

CANTON, OHIo—It is stated authoritatively 
that the Northern Ohio Traction Company, 
the Everett-Moore Syndicate, and Henry 
Everett have sold to eastern capitalists their 
interests in the Canton-Akron Street Rail- 
way line, now being constructed between 
Akron and Canton, and the Canton & Mas- 
sillon street car systems, as well as the Can- 
ton-iassillon interurban line, with the ex- 
tension to Navarre, five miles south from 
Massillon. 

McKEESPorT, Pa.—The owners of the Pitts- 
burgh, McKeesport & Connellsville Railroad 
have practically concluded negotiations for 
the consolidation of the railroad with the 
electric lighting plants -in the principal 
towns through which the road passes. The 
bonds of the traction company, amounting 
to $3,765,000, will be assumed by the Yough- 
iogheny Light and Power Company to be 
formed by the Pittsburgh capitalists in con- 
junction with New York men now being in- 
terested. 


( LEGAL NOTES | 


INFRINGEMENT Suit—The General Elec- 
tric Company, of New York city, has filed 
a bill of complaint in the United: States 
Court against the Wagner Electric Manu- 
facturing Company, of St. Louis, Mo. It is 
alleged that the latter company has been 
engaged in the manufacture of electric trans- 
formers which are an infringement on pat- 
ents granted to Walter S. Moody, of Lynn, 
Mass., in 1897. 

BRUSH PATENT SUSTAINED—Judge La- 
combe, of the United States Circuit Court, 
Southern District of New York, has rendered 
a decision which again sustains the valid- 
ity of the Brush storage battery patent, 
owned by the Electric Storage Battery Com- 
pany, and has granted an order restraining 
the Porter Battery Company from the 
further manufacture, sale, or use in any 
manner whatsoeve~ of storage or secondary 
battery elements which infringe this 
patent, 


Vol. 40—No. 8 


BURNS,- ORrE.—a franchise has been 
granted for the erection of an electric light 
plant at Burns. 


WILTON, ME.—A plan is being formulated 
to construct facilities for furnishing light 
and power for the town. 


NEWFANE, N. Y.—A contract for lighting 
the village has been awarded to the New- 
fane Electric Company, a Lockport corpora- 
tion. 


Fort EDWARD, N. Y.—The National Gas 
and Electric Light Company, of Sand Hill, 
has been incorporated with a capital of 
$51,000. 


Rockaway, N. J.—The Rockaway Electric 
Light and Improvement Company will, in a 
short time, extend its line to Mount Tabor 
and Denville. 


CINCINNATI, OHIOo—The public library 
trustees have appropriated $4,000 for a new 
electric lighting plant upon recommendation 
of the building committee. 


RENovo, Pa.—The town council has ordered 
the police and light committee to sign a 
contract for lighting the streets with the 
Edison Light, Heat and Power Company. 


Canastota, N. Y.—At a recent special 
meeting of the village trustees, it was voted 
to sign a five-year contract with the Canas- 
tota Electric Light and Power Company. 


LANCASTER, Pa.—The Edison Electric Light ` 


Company has contracted with the Lancaster 
Electric Light, Heat and Power Company for 
all its power. This practically absorbs the 
latter company. 


BALLSTON Spa, N. Y.—Negotiations are un- 
der way with the Ballston Spa Light and 
Power Company for the purchase of its 
plant and franchise in this village by the 
Ballston Terminal Railroad Company. 


Ripon, W1s.—The Ripon Light and Water 
Company has installed at its pumping sta- 
tion a 5u0-horse-power Corliss engine and a 
new arc dynamo and condenser. A new 
boiler and switchboard have also been added. 


Rome, N. Y.—The work of changing the 
machinery at the plant of the Rome Gas, 
Electric Light and Power Company, which 
has been under way for the past seven or 
eight months, is rapidly nearing completion 
and the finishing touches will soon be put on. 


MANCHESTER, N. H.—The Amoskeag Manu- 
facturing Ccmpany, a large textile manu- 
facturer, is about to install an electrical 
plant of some 2,500 horse-power, which will 
be used to run its weaving mills on ooth 
sides of the river, and also operate 125 arc 
and 500 incandescent lamps. 


BIRMINGHAM, ALA.—The annual meeting 
of the Birmingham Railway, Light and 
Power Company was held recently, and the 
following board of directors elected: B. F. 
Roden, A. M. Shook, H. M. Atkinson, J. K. 
Newman, Nat. Baxter, W. H. Kettig, G. B. 
McCormack, N. E. Barker, M. V. Joseph, 
R. H. Pearson, Gordon Abbott, Robert Jemi- 
son, S. H. March, George H. Davis. 
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February 22, 1902 


ELECTRICAL SECURITIES 


The Wall street community was subjected 
to a severe shock during the week just closed, 
due to the agitation of the question of en- 
forcement by the authorities of the tax upon 
call loans and substitutions in collateral to 
secure such loans. It is particularly un- 
fortunace that this agitation should come 
at this time, as the bill in Congress to 
repeal the entire war tax measure is 
now in a fair way of early passage. 
Strong pressure will be brought to bear 
upon the administration to prevent the 
auoption of this attitude by the revenue 
officials. 

In the main speculative conditions have 
shown improvement during the week. There 
has been some good increases noted during 
the week in the outside public markets, es- 
pecially in investments. This is reflected in 
the very strong and active bond market, and 
also in the demand for securities that are 
classed as investments. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
FEBRUARY 15. 


New York: Closing. 
Brooklyn R. Ties ios town etdenees 62% 
CON: Gass cit ia dows eee eesa tsetse 220% 
Gen. “WlCCs 6. sisi eee kG ie eee ees 291 
Man. Wl: sas coer ew ieee aise Stes 134 
Met. St: Rey si swaseeacns hee See wes 171 
Kings. Co. Elec..............2ce05 191 
N. Y. & N. J. Tel. Co.............- 169 
Telep., Tel. & Cbl. Co............. 5 


Interest has been largely centered in the 
traction stocks as was natural in view of the 
developments in regard to Brooklyn Rapid 
Transit and Metropolitan Street Railway. 
There is no ignoring the fact that the pro- 
posed new bond issue of $150,000,000 by the 
Brooklyn Rapid Transit Company has acted 
as a decided check upon market bullish- 
ness, and the financial plan announced 
by the Metropolitan company, by which that 
system proposes to raise new funds to the 
amount of $30,000,000„ has also proved far 
from a stimulating factor. 


Boston: Closing 
Am. Telep. & Tel...........-2000- 158 
Edison Elec.............-.eec ences 260 
Brio Le) eas ncetense cont teats 20 
New Eng. Tel............-.-2e00% 1401% 
Mass. Elec. pf...........00- eee eee 9614 
Westing. Mfg. pf...........-..4. 89, 


Western Telephore & Telegraph... 93 

There was little feature in Boston trading. 
Massachusetts Electric continued active, 
supplying a third of the total dealings in 
listed stocks. Common touched 3714 and 
3756, closing at 3714, a net gain for the week 
of 2%, while preferred rose 114 to 9614, a 
gain of 2 for the week. 

American Telephone went slightly lower. 


Philadelphia : Closing. 
Elec. Co. of America.............. 61% 
Philadelphia Elec......-......... 334 
Union Traction................... 36 
United G. I. Co... ... cee eee 119 
Elec. Stor. Bat. c..........00e eee 62 
Elec. Stor. Bat. pf................ 65 


A member of the Union Traction Com- 
mittee which has the R2pid Transit negotia- 
tions in hand, says it is quite unlikely that 
the proposition will be in such shape as to 
announce publicly after the next regular 
meeting of the board. It is understood the 
Proposition for lease of Union Traction will 
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be consummated this week. It has been de- - 
cided that the new road which is to be built 
on Market street will be elevated. 


Chicago : Closing. 
Central Union Tel................ 40 
Chicago Edison Light............. 165 
Chicago Telep................... 185 
Metropolitan El. pf............... 8914 
National Carbon.................. 20 
National Carbon pf............... 84 
Union Traction................00. 15 
Union Traction rf................ 471% 


PERSONAL MENTION 


Mr. THomMAS L. TOWNSEND has accepted the 
general management of the Vallee Brothers 
Electrical Company, of Philadelphia. 

Mr. RALPH STRASCHNOW has accepted the 
management of the sales department for 
Stanley & Patterson, supply dealers, of New 
York. 

Mr. C. E. KAMMEYER has resumed the man- 
agement of the Telephone Magazine, pub- 
lished at Chicago. The office of the journal 
will be in the Medinah Temple, Chicago. Mr. 
Kammeyer was the editor of the journal 
several years ago. 

CoLONEL HENRY S. KEARNY, who was until 
recently head of the Public Building Depart- 
ment, has succeeded Judge J. M. Thomas as 
president of the Telephone, Telegraph and 
Cable . Company of America, with head- 
quarters at 100 Broadway, New York city. 

Mr. HERMAN A. STRAUSS has resigned the 

post of assistant engineer of the Manhattan 
Elevated Railway Company, which he has 
held during the past two years, to engage in 
consulting electrical engineering work, with 
office in the Park Row Building, New York 
city. . 
Mr. A. C. WHITE, general manager of the 
Providence Telephone Company, Providence, 
R. I., was a New York visitor last week. 
Mr. White who has been a sufferer from a 
severe attack of the grip, is much im- 
proved in health and soon expects to be 
entirely recovered. 

Mr. M. J. Buptona, of Chicago, Ill., has 
been appointed treasurer of the Electric 
Vehicle Company, Hartford, Ct., to succeed 
Mr. Fred Viewig, of New York, resigned. 
Mr. Budlong has, at different times, been 
associated with the Pope Manufacturing 
Company, the Siemens & Halske Electric 
Company, and the Riker Company. 

Mr. WM. H. McKINiock, president of the 
Metropolitan Electrical Supply Company, of 
Chicago, was a New York and Boston visitor 
this week. Mr. McKinlock is interested in a 
novel invention that locks an incandescent 
lamp in its socket, 3 new device that is 
meeting with much favor at the hands of 
owners of isolated plants as well as electric 
light companies in general. 

WILLIAM LISPENARD Ross, Ph. D. pro- 
fessor of physics in Trinity College, Hart- 
ford, Ct., under whose supervision the mines 
in New York Harbor were laid previous to 
the breaking out of the Spanish-American 
War, has been called to the newly established 
professorship of electrical engineering at 
the Rensselaer Polytechnic Institute, Troy, 
N. Y., and it is probable that he will accept. 
Dr. Robb is one of the foremost electrical 
experts of the country. He is a graduate 
of Columbia University. 
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NEW INCORPORATIONS 


XENIA, OH10O—Xenia, Jamestown & Wil- 
mington Electric Railway Company. $1,000. 


EL Dorapo, Pa.—Butler Telephone Com- 
pany. $7,000. To build telephone lines and 
put in other electrical apparatus. 

DeWiTt, Iowa—The DeWitt Telephone 
Company. $15,000. Incorporators: C. H. 
Arthur, A. M. Price, L. W. Large and others. 


STEVENS Point, WIs.—Wisconsin Central 
Telephone Company. $200,000. Incorpora- 
tors: A. L. Hutchinson, H. G. Slater and 
others. 


CoLuMBUS, OHIOo—The Columbus Motor 
Vehicle Company. $50,000. To manufacture 
and sell automobiles and vehicles containing 
their own power of propulsion. The incor- 
porators are from this city. 

SPRINGFIELD, ILL.—The Interstate Inde- 
pendent Telephone and Telegraph Company, 
of Jersey City, N. J., was licensed to do busi- 
ness in Illinois; capital stock, $3,000,000; 
capital in Illinois, $600,000. 


Pirrssure, Kan.—Pittsburg Telephone 
Company. $50,000. To build and operate a 
telephone plant at Pittsburg. Stockhold- 
ers: Grant Hornaday, W. B. Hurst, C. W. 
Penniman and others, of Fort Scott. 


SoutH Benp, IND.—The South Bend Home 
Telegraph Company. $200,000. To operate 
an independent telephone system in South 
Bend. Incorporators: E. H. Miller, M. B. 
Staley, D. D. Bates and ovners. 


MECHANICSVILLE, N. Y.—The Halfmoon 
Transmitter Company. $500,000. To manu- 
facture all kinds of electric power trans- 
mitting machinery. Thomas Greenwood, 
Patrick Egan and Michael J. Egan are the 
incorporators and first directors. 


TRENTON, N. J.—The United States Light 
and Heating Company. $3,000,000. To fur- 
nish electricity, light and heat, especially for 
railways and railway cars. Incorporators: 
William B. Irwin, Wallace Young and John 
J. Gilbert, all of Jersey City, N. J. 


JERSEY City, N. J.—National Light Supply 
Company, Bloomfield, N. J., manufacturer of 
lighting supplies. $50,000. Incorporators: 
Irvin H. Brown, Plainfield, N. J.; Harry B. 
Perkins, 43 Delmont avenue, East Cleveland, 
Ohio; William E. Billings, 34 Gramercy 
Park, New York city. ; 


Fr. WAYNE, INp.—The Gas Belt Construc- 
tion Company. $100,000. To manufacture 
telephone instruments, switchboards and 
everything connected with a telephone sys- 
tem. The company will operate in Madison 
and Delaware counties. Directors: Wayne 
Leeson, George W. Beers and others. 


INDIANAPOLIS, IND.—The Smith Construc- 
tion Company, of Indianapolis, has filed in- 
corporation papers at the State House. The 
purpose is to build the Indianapolis & West- 
ern Traction Company line from Indian- 
apolis to Plainfield and Danville. The capi- 
tal stock is $25,000 and the directors are 
Arthur B. Hogue, Amory T. Irwin and Ed- 
ward G. Hendrickson. The Indianapolis & 
Western Traction Company has increased its 
capital stock from $100,000 to $500,000, 
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INDUSTRIAL ITEMS 


Mr. L. W. KutscuHe, Chicago, Ill., has been 
awarded the contract to wire the court house 
and jail of La Salle County, Ill., located in 
Ottawa. 


THE ELECTRICAL CONTRACTING AND REPAIR- 
ING Company, formerly of Ithaca, N. Y., has 
established its business at 391 Myrtle avenue, 
Brooklyn, N. Y. 


THE ACME TELEPHONE CoMPany, New York, 
is making a shipment of telephone apparatus 
to Bombay, for the equipment of one of the 
largest office buildings in that city. 


THE LACHINE RAPIDS HYDRAULIC AND LAND 
CoMPANY, LIMITED, R. S. Kelsch, chief engi- 
neer, 160 McCord street, Montreal, Canada, 
is about to begin plans on a large substation, 
including an auxiliary steam plant of 6,000 
to 8,000 horse-power capacity. 


THE BENJAMIN ELECTRIC MANUFACTURING 
CoMPANY, 1992 West Van Buren street, Chi- 
cago, is manufacturing a new wireless clus- 
ter for electric lighting which has been ap- 
proved by the underwriters, and which may 
be used in either ceiling, pendent or 
weather-proof forms. 


THE Brown & SHARPE MANUFACTURING 
CoMPANY, Providence, R. I., will mail upon 
request its new 1902 catalogue. This book 
contains 441 pages, and considerable addi- 
tions to its lines, as well as tables and gen- 
eral information, make it a very desirable 
and interesting work of reference. 


THE FosTER ENGINEERING COMPANY, 
Newark, N. J., manufactures the Foster press- 
ure regulator (reducing ~ lve) and other 
high-grade specialties for water, gas or air. 
This company is distributing an attractively 
printed catalogue, which contains a large 
number of illustrations and complete infor- 
mation. 


THE CHASE-SHAWMUT COMPANY, Boston, 
Mass., manufacturer of electrical specialties, 
has secured large and commodious quarters 
and are now manufacturing a full line of 
fuse wire, fuse links and enclosed fuses, rail- 
bonds, junction boxes, nipples and couplings 
and cable clips, and is in a position to make 
prompt deliveries on same. 


THE WoTron ELECTRICAL MANUFACTUBING 
Company, Atlanta, Ga., is manufacturing a 
loud ringing extension bell, especially de- 
sirable for telephone service where the in- 
struments are to be placed in noisy places. 
These bells are wound to any required re- 
sistance, and are mounted on hard wood 
bases, finished in various styles of wood. 


THE D. M. STEWARD MANUFACTURING CoM- 
PANY, of Chattanooga, Tenn., manufacturer 
of the “Lava” insulating material, has placed 
on the market a new preparation known as 
“Stainoft” for cleaning ink and stains from 
the hands. The compound is said to be 
harmless and desirable for stenographers, 
bookkeepers, housekeepers, printers, paint- 
ers, engravers, machinists and electricians. 


THe MILWAUKEE ELECTRIC COMPANY, Mil- 
waukee, Wis., will be “at home” in its new 
factory about March 1. Work was delayed 
to some extent by inability of the contractors 
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to secure structural steel for the buildings. 
The new home of this progressive manu- 
facturing concern will be equipped with all 
modern conveniences, and will be in thor- 
ough accord with the excellent machines 
which it produces. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPaNny has just closed a contract with the 
Rensselaer Telephone Company, Troy, N. Y., 
for one of its “Major” relay-type switch- 
boards of 3,000 lines capacity, with a present 
capacity of 1,500 tines. Included in this con- 
tract is all necessary power apparatus, chief 
operator’s desk, wire chief’s desk, and a toll 
board of 100 lines capacity, with present 
equipment or forty lines. 


THE BAIRD MANUFACTURING Company, Chi- 
cago, Ill., manufactures the automatic elec- 
tric switch referred to in these columns 
last week. The device was thoroughly tried 
before it was placed on the market. In fact 
the several working models were built and 
placed in actual service in Chicago business 
houses several months since. The switch 
has proved so satisfactory that the manu- 
facturers guarantee all they sell. l 


THE INDUSTRIAL MACHINE COMPANY, 
Phenix, N. Y., is sending to prospective 
purchaser; a complete description of its im- 
proved motoi-bicycle and also striking photo- 
graphs of this machine in two positions. 
This machine is known as the De Long 
motorcycle, and the motive power is hydro- 
carbon with electric spark ignition. The 
whole weight is about sixty pounds and the 
machine appears to possess many points of 
advantage. 


THE ACME ILLUMINATING AND MANUFACTUR- 
ING CoMPpaANy, Chicago, Ill., has removed 
its factory and offices from 155 to 152 Fifth 
avenue. The company made the change on 
account of a fire in the former building 
which occurred on January 5, and because 
it needed more space for the new machinery 
it was about to install. It is now turning 
out a number of new lighting devices and 
will be glad to furnish catalogue to all who 
are interested. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill., is advertising “American” con- 
duit, formerly “Richmondt.” The American 
Interior Conduit Company, the manufact- 
urer of Richmondt electro-galvanized con- 
duit and fittings, has decided to change the 
-name of its product to confirm with the name 
of the company. There is nothing changed 
but the name, however, unless it is the 
facilities for handling an increasing busi- 
ness more satisfactorily for the trade. 


THE INTERNATIONAL Motor Car COMPANY, 
Toledo, Ohio, has just successfully consum- 
mated a severe trial of its motor vehicle. 
Oliver Lippincott, the Los Angeles artist, 
in his automobile, “Toledo,” climbed “Knob 
Hill,” Flagstaff, Ariz., a sixteen per cent 
grade, in six inches of snow, in a test before 
a committee of the new automobile com- 
pany, between that place and the Grand Can- 
yon. The demonstration is considered very 
difficult and the results are very gratifying 
to the company. 


THE STANLEY ELECTRIC MANUFACTURING 
Company, of Pittsfield, Mass., has published 
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a bulletin on “Protective Devices,” It de- 
Scribes the S. K. C. switchboard and pole- 
line fusible cutouts, including the 30,000- 
volt “ball fuse” and the type “F” high-ca- 
pacity fuse. A combined o:. <--itch and 
circuit-breaker switch, the circuit-breaker of 
the slide type, each break of whi_h is pro- 
vided with an arc-rupturing shutter, are also 
illustrated and described. The S. K. C. sec- 
ondary protector, lightning arrester, ground 
detectors, etc., are other subjects of this pub- 
lication. The bulletin is illustrated and is a 
comprehensive treatise of the subject cov- 
ered, and will be sent gratuitously to those 
interested upon request. 


THE LOMBARD GovERNOR Company, Boston, 
Mass., has just issued a very neat and at- 
tractive catalogue {illustrating its different 
types of water wheel and steam engine gov- 
ernors and allied appliances. As the Lom- 
bard Governor Company has under control 
by its governors over 300,000 horse-power of 
water wheels in this country alone, some 
idea may be had of the rapid strides first- 
class speed regulation has made within a 
comparative short time. From this fact 
alone the new catalogue is well worth the 
reading. Concise and accurate descriptions 
of all types of Lombard governors are given, 
while several good photographic illustra- 
tions of modern plants with tables are in- 
cluded within its covers. 


“THE Four-Track News,” the monthly 
magazine of travel and education pub- 
lished by the passenger department of 
the New York Central & Hudson River Rail- 
road, has issued its February number which 
is not only beautifully illustrated but con- 
tains a vist amount of interesting and ap- 
propriate text. Among the illustrations are- 
the following: Niagara Falls in winter, show- 
ing the ice bridge and ice mountains, a 
typical southern California home, Grand 
Canon of Arizona, Colorado cliff dwellings 
and the famous railroad loop near Denver. 
General Passenger Agent George H. Daniels, 
who is responsible for this unique and in- 
teresting publication, is entitled to con- 
gratulations over the success with which 
this monthly magazine has been received. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, Pa., has recently closed a num- 
ber of large contracts for batteries of the 
chloride accumulator to be installed in elec- 
tric railway power-houses and substations 


for the purpose of regulation and peak work. | 


Among these are three installations recently 
contracted for by the Twin City Rapid Tran- 
sit Company, Minneapolis, Minn., two of 
which consist of 288 cells each, installed in 
Minneapolis, Minn., and St. Paul, respect- 
ively; these have a nominal capacity of 1,000 
kilowatts, and are operated in conjunction 
with motor-driven boosters for regulating 
and peak work. The third battery for this 
company is to be installed in a substation at 
Stillwater, seven and one-half miles dis- 
tant from the power-house. This battery 
consists of 315 cells, having a capacity for 
one hour of 400 kilowatts, and is to be used 
with shunt booster entirely for regulating 
the line voltage. These three batteries have 
tanks sufficiently large to allow of an ulti- 
mate increase of fifty per cent greater Ca 


pacity. oe 
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The newspapers relate occasionally 
stories of passengers who are frightened 
by the burning of a fuse on a trolley car 
and who immediately pile over one another 
in their efforts to get out of the car by 
doors, windows or any other openings that 
seem most handy. These occurrences are 
called “electrical accidents,” and the 


“deadly current” is held responsible for 


them. They seem to be a survival of the 


same spirit that prompted the cautious 
in days gone by to leave their watches at 
home when they rode on a trolley car— 
not through fear of pickpockets but be- 
cause they solemnly believed the watch 
would be magnetized and ruined if they 
carried it on board an electric car. What 
we need is a little general dissemination 
of common sense among the people on the 
subject of trolley accidents. The only 
injury the blowing of a fuse has ever re- 
sulted in is to the car, whose woodwork 
is sometimes ignited, but so far as we can 
find out passengers have been hurt on 
such occasions only by themselves or each 
other. 


i 


NEW YORK, SATURDAY, MARCH 1, 1902. 


MATHEMATICS AND ENGINEERING 
LITERATURE. 


The notation of mathematics was in- 
vented as a sort of shorthand assistance 
to thought. Its present use seems very 
largely to be definable by Talleyrand’s 
famous description of Janguage—a means 
for concealing thought. 

It has come to be the fashion, in papers 
presented before engineering societies and 
written for the technical press, to use a 
complicated and incomprehensible variety 
of mathematical symbols, often for the 
expression of the simplest statements. 
Now it is an axiom that nothing ever was 
under any circumstances expressible in a 
mathematical formula that could not as 
well, if not as briefly, be expressed in the 
English or any other reasonable language. 
And further than this, some of the very 
greatest work in engineering literature 
and in the expression of science has been 
done in language which is comprehensible 
to any person of ordinary intelligence. 

If we go back and look at the work of 
the fathers, of those who laid the founda- 
tions of modern engineering and science, 
we find that in most cases they clothed 
the thoughts which they wished to present 
in language so simple that often to-day 
it stands as an example of clearness of 
expression. The work of Faraday was 
probably as far-reaching, as comprehensive 
and as fundamental as had ever been done; 
yet his writings are models of simple 
diction and clear statement. Tyndall 
did more for science in the English speak- 
ing world than almost any one man 
of his generation, by translating the 
mathematical labors of his contemporaries 
into good plain English. This is not to 
be thought of as in any way a reflection 
upon the great importance and immense 
value of mathematical demonstration and 
expression, but the fact remains neverthe- 


less that with very few exceptions demon- 


strations, difficult and abstruse when ex- 
pressed in the formule and symbols of 
mathematics, become clear, evident and 
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satisfactory when written in intelligent 
And they reach a far wider 
audience; they are more convincing; they 


language. 


go further. 

It is betraying no secret to state the 
fact that a paper before an engineering 
society, or an article in a technical jour- 
nal, commands a kind of reverent respect 
from the uninitiate when it bristles with 
equations and integral signs; but such 
papers are listened to by the few and read 
only by those whose immediate interest 
tends in their direction. 

Take the same subject and the same 
treatment, put it in plain English, illus- 
trate it with meaning diagrams and note 
the difference. The young author or engi- 
neer is apt to wear his mathematics on his 
sleeve, so to speak; he feels that the equa- 
tion is the sign patent of intellectual 
superiority. When he becomes older and 
knows more he learns that the greater the 
labor in preparation of what he has to say 
or to write, the greater the ease in hear- 
ing or reading it and the greater the effect 
produced. 

Once upon a time, in the Island of 
Nantucket, a retired sea captain conceived 
the idea of publishing a newspaper. Un- 
der the title on the first page he puts the 
subhead “Good easy reading.” That 
man had the essential and fundamental 
idea; he knew his business. What he 
probably discovered in the course of his 
journalistic career was that good easy 
reading meant hard and laborious writ- 
ing. Anybody who knows enough can pro- 
duce equations indefinitely, and through 
their agency sometimes arrive at conclu- 
sions of value. But those who know a 
little more will translate their equations 
into words, will boil down the words until 
the residuum is refined and clarified and 
clear to that point that it is transparent, 
and then the result will become of value 
and the author will be hailed as one who 
shows the way to new things. 

It is not going too far to say that no 
great advance in engineering or in science 
has ever heen made to impress itself upon 
the thinking world through the agency 
of a symbolism which was not understood 
of all men. 
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THE FUTURE OF THE AUTOMOBILE. 

To those who are interested in the hie- 
tory of industrial developments the career 
of the electric automobile presents no 
novelty. Indeed, history has a habit of 
repeating itself and the last few years of 
the exploitation of electric vehicles has 
exhibited once more the spectacle of a new 
industry damaged in the house of its 
friends by an over-confident attitude of 
mind on the part of investors, and a ten- 
dency toward over-satisfaction that scems 
inevitable in such enterprises. In addi- 
tion to these troubles it may frankly be 
stated that the electric automobile has not 
proven itself satisfactory in competition 
with steam and guasoline-driven vehicles. 

The reason is patent to every one who 
has had experience with electric vehicles. 
While every detail of the control, the man- 
agement and the motive power of these 
automobiles is satisfactory, yet the essen- 
tial element, the storage battery, has been 
a source of weakness and trouble. Bat- 
teries have suffered from one or the other 
of two difficulties, forming the horns of a 
peculiarly unpleasant dilemma. Either 
they have been so heavy as to leave little 
extra capacity on the vehicle for passen- 
gers and freight and to cause the radius 
of operations on a single charge to be 
too small for satisfactory use, or else the 
batteries have been lightened and fined 
down to such a point as to make them 
unreliable in service. The cost of main- 
tenance and replacement has been also 
unavoidably high, so that despite the 
natural perfection of electrical methods of 
operation, the electric automobile has not 
found the favor with which the public has 
greeted its rivals. 

But it is conceded that, given the proper 
storage battery, the electric automobile 
will have no real rival. There is open to 
it a field of the utmost importance in the 
transportation of merchandise in cities. 
The trucking business of a great city is 
of surprising extent and importance. The 
charges paid for vehicle delivery of freight 
are, relative to those for the handling of 
the same freight on railroads, absolutely 
enormous and out of all proportion. It 
costs often as much to deliver a package 
from a place of business in New York 
city to the railway station as it does to 
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forward it thence to Boston or to Chicago. 
With proper batteries electrical vehicles 
could compete, with the practical cer- 
tainty of entire success, for this class of 
business and also could be made very use- 


ful as public cabs and for the delivery 


service of retail establishments. 

Viewed in this light, and seeing that 
there is made to hand a field for the profit- 
able use of these vehicles, is it likely that 
we shall long remain in want of the proper 
storage battery? Indeed it has already 
been promised and it is urgently to be 
hoped that the promises made may be en- 
tirely fulfilled, as now seems likely. Given 
this essential element it is no stretch of 
the imagination to conceive of a horseless 
city, clean and reasonably silent. 


THE COMMERCIAL ASPECT OF WIRE- 
LESS TELEGRAPHY. 

At a meeting of his company in Eng- 
land last week Mr. Marconi announced 
that there were in use at present twenty- 
five permanent land stations for wireless 
telegraphy and that seventy ships were 
now equipped with apparatus on his sys- 
tem. Doubtless this figure does not in- 
clude the ships equipped with other varie- 
ties of wireless telegraph apparatus, of 
which there are several of German, French 
and American origin. He is also stated to 
have said that the commercial speed of 
operation is at present twenty-two words 
per minute. 

Despite the fact that it was announced 
in the newspapers last week that a consid- 


erable railroad system in Texas is about to 


experiment with wireless telegraphy as a 
permanent installation for train despatch- 
ing and other purposes, it is believed to- 
day that the future success of this means 
of communication will not be in the direc- 
tion of land-line work. In the first place 
a telegraph line is so cheap to construct 
and so entirely satisfactory in its oper- 
ation, permitting also the use of tele- 
phones upon it, that the important ele- 
ment of cost does not enter so largely in 
determining the choice of a system as in 
the case of wircless telegraph versus ocean 
cable. It is particularly in connection 
with marine signaling that wireless teleg- 
raphy will probably find its field, and espe- 
cially in the somewhat wide direction 


Vol. 40—No. 9 


offered by the equipment of moving ships 
with signaling apparatus. For this pur- 
pose there is nothing to compete with the 
wireless system. 

The idea of supplementing the light- 
house service on a coast by means of elec- 
tric wave signals which penetrate the 
densest fog and reach to great distances 
in all varieties of weather is certainly most 
There can be no doubt that 


stations of this kind will be a most im- 


attractive. 


portant auxiliary of the lighthouse serv- 
ice and will greatly increase the safety of 
The establishment of a sta- 
tion for reporting ships on the Nantucket 


navigation. 


Shoals lightship, which was first sug- 
gested in the ELECTRICAL REvIEw, has al- 
ready been of no little value to shippers 
and others in the ‘port of New York. 
Through its agency news of incoming 
ships is received more than ten hours ear- 
lier than formerly, and vessels may re- 
port in stormy and foggy weather, which 
was not the case wnen it was necessary 
for the marine observers to see and dis- 
tinguish the ship. 

For purposes of communication with 
islands or across fairly wide bodies of 
water where the expense of a cable or diff- 
culties connected with its laying would be 
prohibitive, wireless telegraphy offers an 
excellent means. Whether or not it will 
ever be used for the handling. of commer- 
cial messages across the Atlantic is a ques- 
tion which must be left to the future to de- 
cide, but this use certainly looks doubt- 
The total capacity 
of present cable systems is about a thou- 
sand words a minute, both ways, while the 


ful, to say the least. 


capacity of any wireless system would, 
apparently, necessarily be smaller. 


_- — 


Sometime ago it was suggested in these 


columns that no good name for wireless 
telegraphy had yet been invented, the term 
“wireless telegraphy” itself being a mis- 
nomer and altogether too long and com- 
plicated to remain long in use. A number 
of interesting suggestions for a name have 
already been received, among them such 
words as “atmography,” “etherography,” 
“conigraphy,” “syntography,” “ ether- 
graphy,” etc. Here is an opportunity for 
ingenuity, and also to coin a word of gen- 
eral utility. Suggestions for a proper name 
are cordially invited. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LVIII. 


BY W. ELWELL GOLDSBOROUGH. 


The total reactance electro-motive force 

is equal to 
I? (za + 2’). 

Part of it is, therefore, developed in the 
armature winding, and part is due to 
the reactance z, of the receiver circuit. 
Since the armature reactance < is a con- 
stant, the value of I za will diminish pro- 
portionally to the value of the current. 
Accordingly, as the armature reactance 
electro-motive force diminishes, its vector 
A,C,’ also diminishes, und its vector head 
C° will trace out-the arc C,°F’, bringing 
the armature reactance electro-motive- 
force vector into the final position A,F”, 
which is equal and parallel to the vector 
CA. already constructed. The exten- 
sion of the vector A,F” from F’ to U,’rep- 
resents the value of the reactance elec- 
tro-motive force of the receiver circuit, 
which, from an initial value equal to zero, 
increases to the value (,’F° equal and 
parallel to OQ’ (see Fig. 145), as z, 


increases. 
Thus far, we have neglected to consider 


the reaction of the armature currents. 


Fie. 142.—ALTERNATING MECHANISMS 
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Fie. 143.—ALTERNATING MECHANISMS. 


As the phase and value of the current, 
and the phase and value of the armature 
flux vector M,M“ will undergo the same 
change, M? will move to the new position 
M’, giving the armature flux vector M,M°, 
parallel and proportional to OB’. The 
resultant flux enclosed by each armature 
coil will now be represented by the vector 
OM’. This vector has a phase position 
that is 90° in advance of the vector OF”, 
OF” being the electro-motive force which 
overcomes the impedance made up of the 


total ohmic resistance of the circuit rg+ r, 


and the external reactance z, The 
armature current induces a field which, 
during its cyclic variation within the 
armature coils, produces a reactive elec- 
tro-motive force A,F’. Therefore, when 
the machine is under an inductive load, 
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the electrical pressure represented by the 
vector OA, is never apparent in the arma- 
ture windings. The total value of the 
electro-motive force actually developed in 
the armature windings is represented by 
the vector OF’, and it is developed in the 
armature coils by the resultant flux which 
undergoes a cyclic variation through 
those coils. ‘Thus the resultant flux, 
which produces the maximum actual 
electro-motive force developed in the 
armature coils, provides an electric press- 
ure sufficient to overcome the impedance 
of the external circuit and the resistance 
of the armature. 

In Fig. 142, there is developed, some- 


f 
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VARIABLE 


Fic. 144.—ALTERNATING MECHANISMS. 


what more in detail, a vector diagram 
illustrating the regulation of a single- 
phase alternator under an inductive load. 
The letters (a), (b), (c), (di, indicate the 
successive relative positions assumed by 
the vector quantities, as the external 
inductance 7, is given successively in- 
creasing values. This diagram shows 
that as the inductance 7, is -increased 
the current diminishes in value, but that 
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the electro-motive force apparent at the 
collector rings (in the main) increases in 
value. One peculiar property of a vari- 
able inductive load is to cause an initial 
decrease in the electro-motive force appar- 
ent at the collector rings, which is sup: 
plemented by an increase, after the point 
of minimum collector electro-motive force 
is passed. 

In Fig. 143, this fact is illustrated 
somewhat more definitely. It is here 
seen that when the current decreases 
from its initial value equal to o a, the ex- 
ternal electro-motive force decreases until 
the current reaches a value o e, after 
which it steadily rises until the no-load 
value is attained. Fig. 143 shows the 
characteristics of the alternator plotted in 
rectangular coordinates. It is drawn by 
plotting the polar vectors of Fig. 142 
relatively to the successive current values. 

In Fig. 142, the power vectors are 
shown in phase with the successive posi- 
tions of the current, inasmuch as the 
total power developed equals P, = P 
(rg + 7,). Accordingly, the maximum 
power developed by an alternator occurs 
when the inductance of the external cir- 
cuit is zero, providing the external resist- 
ance remains constant. Under an in- 
ductive load of constant resistance, the 
electrical efficiency of an alternator 
remains constant, since it is equal to 


100 [(? r) + P (ra + 1)]- 


By comparing the phase diagrams pre- 
sented in Figs. 134 and 142, we get a 
better insight into the reactions of the 
armature currents against the field circuit. 
When a machine is loaded non-induc- 
tively, we see that the armature reaction 
more and more nearly opposes the field 
magnetism as the resistance diminishes, 
and, in so opposing the field magnetism, 
constantly increases in value. Now,when 
the inductance of an external circuit of 
constant resistance is increased, the arma- 
ture currents tend more and more nearly 
to a phase position, in which they dia- 
grammatically oppose the field circuit. 
In so doing, however, they constantly 
become weaker until, finally, just when 
they are in direct opposition to the field 
magnetism, they become zero. 

Accordingly, in Fig. 138, we see the 
armature coils in a position in which the 
current is a maximum when the condi- 
tions are such as to produce the (a) vector 
positions of Fig. 142, while, in Fig. 139, 
the teeth and coils are shown in the posi- 
tion of maximum current at the time 
when z, has become very large. This 
position, it will be remembered, is also 
that occupied by the coils when the arma- 
ture current is a maximum and the gen- 
erator short-circuited. 
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Brevities 


Primary and Secondary Roentgen Radia- 
tion—When the Rentgen radiation from 
a focus tube falls upon the surface of cer- 
tain solids, the surface becomes the source 
of a secondary radiation. Both primary 
and secondary rays render a gas through 
which they pass a conductor, but while 
the primary rays suffer very little absorp- 
tion the secondary rays are almost entirely 
absorbed within a few millimetres: at at- 
mospheric pressure. H. S. Allen has com- 
pared, in an English contemporary, the 
total ionization produced by the secondary 
rays with that which would be produced 
by the primary if they continued their 
path in the original medium. Then sup- 
posing that the total ionization, if not 
equal to, is at least proportional to the 
energy of the radiation, a measure of the 
ratio of the energies in the two kinds of 
radiation is obtained. The experiments 
involve two separate determinations. In 
the first place, the ratio of the total ioniza- 
tion caused by: the secondary rays to that 
produced within a known space by the 
primary; and secondly, the absorption ex- 
perienced by the primary rays in travers- 
ing a known distance. The comparison of 
the ionizations was made by Perrin’s 
method, in which the rates of leak from 
two condensers are compared, the leak in 
the first being due to primary radiation 
alone, and that in the second to primary 
and secondary radiation. ‘The determina- 
tions have only been completed in the case 
of sulphuretted hydrogen, and they show 
that the total energy of the secondary 
radiation only amounts to about one 
two-thousandths part of the energy of the 
primary radiation. | 

Nickel Amalgam— Chemical research has 
not yet decided, says the Electrician 
(London), whether the amalgams of iron, 
cobalt and nickel are mixtures or com- 
pounds. The amalgams of iron and cobalt 
have been studied by Nagaoka, but not 
that of nickel. Iron and cobalt amalgams 
are strongly magnetic at ordinary temper- 
atures. The magnetization increases with 
the magnetizing field and with the per- 
centage of the magnetic metal. At low 
temperatures, both the magnetization and 
the remanent magnetism are less. H. 
Wünsche is strongly of opinion that in the 
case of nickel amalgam a chemical com- 
bination of nickel and mercury must be 
assumed, as it shows an eXtraordinary low 
magnetization. If the nickel were not 
really dissolved in the mercury, but were 
contained in it in the free state, the mag- 
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netism of the nickel amalgam would have 
to be somewhat in proportion to the per- 
centage of nickel in it, but this is not at 
all the case. Sometimes amalgams con- 
taining little nickel are found to be more 
magnetic than amalgams containing much 
nickel. This depends upon the manner in 
which the amalgam is prepared. The 
author usually prepared it by the elec- 
trolysis of nickel sulphate in neutral or 
acid solution, but also found it advan- 
tageous to use a mixture of nickel and 
ammonium sulphates, ammonia and water, 
so as to get rid of any iron impurities. A 
3.75 per cent amalgam showed an intensity 
of magnetization of 0.0636 unit with a 
magnetizing force of 120,637 C. G. S. 
units. This gives the very low suscepti- 
bility. of 5 x 10+. In spite of this, the 
amalgam showed a very high remanent 
magnetism. No change is produced by re- 
ducing the temperature to —78 degrees. 
The magnometric and ballistic methods 
of measurement were not available for 
these investigations, and the author there- 
fore measured the traction exerted by the 
magnetic field upon the amalgam. 


A New Quadrant Electrometer—It is 
probable, owing to the disturbing influence 
of magnetic forces, the galvanometer has 
reached the limit of improvement. For 
this, as well as for other reasons, it is de- 
sirable that the electrometer should be 
brought up to the same high standard of 
efficiency. The chief difficulty in the way 
of improvement in the quadrant electro- 
meter is the necessity of charging the 
needle. If this is done through the sus- 
pending wire, the latter offers a consider- 
able turning moment, unless it is made of 
silvered quartz fibre which, however, is 
exceedingly difficult to prépare and manip- 
ulate. F. Dolezalek, therefore, suggests, 
in an abstract from a foreign contempo- 
rary, the use of a quartz. fibre rendered 
slightly conducting by dipping into a 
solution of some  deliquescent salt, 
such as calcium or magnesium chlo- 
ride. The conductivity thus acquired 
is practically permanent, and is suff- 
cient for charging the needle. The 


latter is of the lightest kind, made of 
“silver paper”—i. e., paper covered with 
a layer of zinc and cut into the form of 
the usual needle. In the actual instru- 
ment the quartz fibre is 0.009 mm. thick, 
and the needle has a period of oscillation 
of eighteen seconds. The instrument 
measures a difference of potential of 0.001 
volt within ten per cent and 0.1 volt 
within two per cent or less. The author 
also tried to avoid the use of a conducting 
fibre altogether by suspending with the 
needle a small dry battery which would 
keep it charged, but he found the battery 
got exhausted in a few months. 
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The Protection of Lines and Apparatus 
from Electrostatic Strains. 


A Lecture Before the American Institute of Electrical Engineers. 


CHARGING 4 SHORT TRANSMISSION LINE. 

Consider the charging of a short trans- 
mission line. The line may be considered 
to be a condenser; assume that it is be 
ing charged from bus-bars rigidly main- 
tained at constant potential. There will 
always be a certain amount of inductance 
in the path through which charging cur- 
rent must pass to reach the line, so that 
we have the case of the charging of a 
condenser through inductance with more 
or less resistance in the circuit. There- 
fore, when the line is connected, it rises 
to double potential (neglecting losses) 
and immediately starts to oscillate be- 
tween this point and zero until the oscilla- 
tion gradually dies out and leaves the line 
at normal potential.* This means that at 
all points the insulation of the line will 
receive a strain of double potential. If, 
on the other hand, the bus-bar from which 
the line is charged has not the capacity 
to deliver almost instantly the amount 
of electricity necessary to charge the line, 
the first effect of closing the switch will 
be not to raise the potential of the line to 
its full amount, but to make both line and 
bus-bar take an intermediate potential so 
that the line comes up to normal potential 
by steps. Under these circumstances the 
maximum of the oscillations is materially 
reduced, and the line is not subjected to 
double potential. In the extreme case in 
which the bus-bar has a comparatively 
small capacity to deliver current, the first 
effect of connecting the line is to bring 
the potential down to zero. In this case, 
if the line be charged from transformers, 
the outer portions of the windings are sub 
jected to severe strains, as already ex- 
plained. For a bus-bar to be able to sup 
ply charging current to a “dead” line sọ 
quickly as not to have its potential mo- 
mentarily dropped, it must have the neces- 
sary amount of electricity already stored 
in condensers connected directly to the 
circuit. In commercial plants the place 
of such condensers is supplied by other 
live lines connected to the bus-bars. 

The strain of double potential produced 
by charging the line has an interesting 
analogy. Ifa piece of metal be tested for 
tensile strength by suddenly applying 


* This rise of the line tu double potential on charging 


was mentioned in Mr. Steinmetz’s paper before the Insti- 


tute last August. 


(Continued from last week's issue.) 


a weight on the end, a double strain 
will be momentarily given the metal 
due to the slight motion of the weight 
allowed by the stretching of the test sam- 
ple. In this case the inertia of the weight 
corresponds to the inductance through 
which the line is charged. 

The discussion so far assumes that there 
are no losses of energy in resistance or in 
currents set up in adjacent bodies. Such 
losses, which always exist to some extent, 
tend to reduce both the amplitude and the 
number of oscillations. 

CHARGING A LONG TRANSMISSION LINE. 

In the case of a long transmission line, 
however, the line can not properly be con- 
sidered to be a simple condenser, for this 
is equivalent to the assumption that the 
line is so short that its inductance is prac- 
tically zero, and in actual long lines such 
is not the case. To present such a line, 
however, we may take a succession of 
choke coils and condensers connected in 
series, as in Fig. 1. Consider a single line 
Wire open-circuited at the receiving end. 

The “dead” line is to be charged at the 
end, B, from the high-tension bus-bar, A. 
Assume that, as the switch at A is closed, 
the point, B, is instantaneously raised to 
full potential. If now the line extended 
no further than the condenser, C, we 
should have the case of a short line which 
has just been discussed; that is, the line 
will rise to double potential and oscillate 
until it finally settles down at normal 
potential. But since the line shown in 
Fig. 1 does not end at C, as soon as the 
potential of condenser, C, begins to rise, 
current begins to flow to condenser, D, 
and as C rises higher and higher, more 
and more current will flow to D. The 
potential of D then begins to rise, which 
starts current to E, ete. As D rises slowly 
at first, C reaches bus-bar potential before 
D, and similarly D before E, etc. As soon 
as C reaches this potential it remains con- 
stant. At the same time that C reaches 
bus-bar potential the current value in the 
coil between B and C reaches a maximum 
and becomes constant. Similarly with the 
currents in the other coils. This current, 
which has a constant value in more and 
more coils, as the line charges up, repre- 
sents the charge that is being added con- 
stantly at those points where the poten- 


tial is changing. Though the potential 
of C remains constant, that of D con- 
tinues to rise until it reaches the same 
value of C, when it, too, becomes constant, 
though the potential of E continues to 
rise, and so on along the line. Similarly 
with E and F, but each successive con- 
denser reaches its maximum a little be- 
hind those nearer the point, A, so that the 
net result is a wave of electro-motive force 
starting at the point, B, and passing along 
the line. 

The general distribution of the poten- 
tial of the line showing the wave form at 
short intervals of time after connecting 
on the line is shown in Fig. 4. 

This wave passes along leaving the lines 
fully charged. If the line be infinitely 
long it will experience no further dis- 
turbance, and if there are no resistance or 
other losses the wave will pass along the 
line an indefinite distance, keeping its 
form and raising in turn all parts of the 
line to the full bus-bar potential. If there 
be considerable losses of energy as the 
wave proceeds (as there usually are in any 
actual circuit) this wave will lose its 
shape somewhat, and will get feebler and 
feebler, until, if the line be long enough, 
it ceases to be perceptible. This dying 
away of intensity may be slow enough in 
commercial lines, so that a large part of 
the original intensity of the wave will re- 
main when the end of the line is reached. 
Now the end of the line is open-circuited 
and the wave of electricity can go no fur- 
ther and is reflected back. At the re- 
flecting point the maximum potential 
reached ıs twice that of the wave. 

On being reflected, the wave imme- 
diately starts back along the line, leaving 
it charged to double potential (assuming 
no losses), and finally reaches the starting 
point, A, where its energy is absorbed by 
the bus-bar. But the line can not stay at 
double potential, and a second wave is sent 
along the line, bringing it back to normal 
potential again. This second wave will 
be reflected at the open end, and will re- 
turn again, but this time dropping the 
potential of the line to zero potential 
until, as the wave reaches A again, the 
line is practically in its initial condition. 
This wave, in turn, is absorbed by the 
bus-bar, and the whole series of opera- 
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tions gone over again and again. If, how- 
ever, there are resistance and other losses 
the wave is growing thinner and thinner 
all the time, and finally dies away, having 
only partly charged the line. As the wave 
dies down by the resistance losses an in- 
finite number of small supplementary 
waves are sent out, which complete the 
charging of the line. If there are no 
losses, however, no supplementary waves 
will be found. 

It will thus be seen that the charging 
of a long line is much the same as a short 
line; in both cases the line oscillates be- 
tween zero and double voltage until the 
losses cause it to settle down at normal 
potential. These wave changes are in- 
dicated in Fig. 4. 

Actual tests on commercial transmis- 
sion lines suddenly charged have shown a 
rise of potential much greater than nor- 
mal at the end farthest from the switch- 
ing. 

Suppose a stretched flexible cord 
fastened at one end and held in the hand 
at the other. A quick motion of the hand 
sideways will send a loop or wave along 
the cord which will pass to the end, will 
be reflected back and will finally reach the 
hand again. This wave is analogous to a 
static wave of the transmission line. 

CHARGING A BRANCH LINE. 

Consider a line consisting of two parts 
—the more remote having a much smaller 
capacity and larger inductance than the 
nearer. When a wave starting from the 
beginning reaches the junction it will be 
partially reflected, since the whole charge 
of the large line can not be crowded into 
the capacity of the small line, especially in 
view of the increased inductance of the 
new position; that is, there will be a rise 
of potential at this point and a wave 
smaller than the outgoing wave will start 
back. As the original wave will not be 
wholly reflected, the potential at the 
juncture of the two circuits will not be 
double the charging voltage. 

But a wave will also be sent forward 
into the second part of the line which will 
have a crest as high as the maximum of the 
potential at the reflecting point. There- 
fore, at the end of the second line, where 
another reflection occurs, the crest of the 
last wave will be doubled. The resultant 
potential at this point will thus be very 
high, but not over four times the original 
voltage of the bus-bar. It may be much 
less. This means that a branch line at 
the end of a main system (especially if 
the latter consist of two circuits in mul- 
tiple) will receive a very severe shock at 
the farther end when a wave enters it 
from the main line. This is a case that 
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may readily occur in actual plants and 
should be carefully considered. If there 
be a third line on the end of the second 
leaving a still less capacity and still 
greater inductance a wave will be formed 
in this line whose crest has the value of 
the maximum rise of the reflecting point 
at the end of the second section of 
line, and which will double its potential 
at the farther end as before. This last 
rise of potential has as its maximum theo- 
retical limit eight times the original 
charging voltage, but would actually al- 
ways be much less. This case is very un- 
likely to occur in actual circuits. The 
total energy of the waves in the second 


“PERT P tear 


Bus Ber y 


ee ee ce Re NE cee Ge EES ey CE he ED SD 


Fia. 4.—CHARGING WAVE IN A Lone TRANS- 
MISSION LINE. 

and third sections of lines is much less 

than in the original wave, but it is at a 

higher potential. 

To return to the consideration of the 
uniform circuit. It has been shown that 
when one end of a long line is suddenly 
raised to a certain potential and main- 
tained there, a wave of charge passes 
along the line, leaving it charged, and that 
when this wave reaches the open end of the 
line it is reflected and produces all along 
the line a potential double that of the 
bus-bar. If, however, a sine electro-mo- 
tive force be momentarily applied to the 
line so that the end of the line is not 
maintained steadily at the full potential 
as before, but is immediately lowered, a 
wave will be found in the line as before 
with the same maximum voltage but a 
different form. (See Fig. 5.) This wave 
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leaves the line uncharged. The rise of 
potential at the reflecting point, however, 
is the same as long as the crest of the 
wave is the same, but in this case only the 
reflecting point receives double potential 
(assuming that only a single wave is 
started in charging). 

If a wave be started at one end in a very 
long, narrow trough of water, it will pro- 
ceed the length of the trough, and on 
reaching the end will be reflected and will 
rise up to double height at the reflecting 
point. This wave in the water is again 
analogous to the wave of charge passing 
along the line, leaving it unchanged and 
causing a double strain at the reflecting 
point. 

In all cases of static effects the change 
in electro-motive force of the bus-bars 
due to the generator is so slow that the 
generator electro-motive force may be con- 
sidered constant while the static phenom- 
ena are taking place. 

The length of the wave in the line is 
determined by two factors—the speed at 
which the charge passes along the line and 


the time required to bring the potential - 


of the first point of the line to full poten- 
tial; it is the extreme distance to which 
the charge has penetrated when the charg- 
ing potential becomes stationary. 

If the line is shorter than the length of 
the wave no complete wave will be formed, 
but reflection will produce the same 
rise of double potential at the end. The 
speed at which the wave will pass along 
the line is inversely proportional to the 
square root of the product of the capacity 
and the inductance per unit length (unit 
length = 1 earth quadrant = 6,200 
miles) ; that is, to the time constant. But 
on air lines the waves always travel at ap- 
proximately the speed of light, so that 
there is an inherent relation between the 
inductance and capacity of an air line 
which at first thought is very surprising. 
This relation is expressed by the equation 
v=1/VLC,orL = 1/1 C where v is 
the velocity of the wave in air. 

Evidently the more sudden the disturb- 
ance the more likely is the formation of a 
complete wave. In the extreme case when 
the length of wave is very much longer 
than the line (as in the case when the 
voltage is applied to the line very slowly) 
there is practically no wave formed and 
we have the plain charging of a condenser. 
This is also the case considered in dis- 
cussing the charging of a short transmis- 
sion line. 

If the source of electro-motive force 
from which the line is charged can not 
maintain rigidly its potential during 
charging, the line will be charged up by 
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steps as already explained. The result is 
that a weaker wave is obtained followed 
by a second wave as the bus-bar recovers 
its potential, which completes the charg- 
ing of the line. 

CHARGING A MULTIPLE CABLE*. 


What has just been said of charging a 
line applies equally well to an under- 
ground cable, only the cable has a much 
larger e. s. capacity and a smaller in- 
ductance than the transmission line. If 
a wave of potential be formed in charging 
the cable the wave will be reflected at the 
end, causing double potential all along the 
cable as it returns to the starting point. 
If, however, the cable be so short that 
no wave be formed the cable will be 
charged like a short line, that is, as though 
it were a condenser. As before, if a mo- 
mentary impulse up and down be given 
the cable instead of a steady charging 
voltage, a wave of the form shown in Fig. 
5 will be produced which causes double 
potential at the end of the cable and there 
only when one impulse is sent into the 
cable. 

If a steady alternating electro-motive 
force is applied to the line, waves will be 
sent along having crests of positive and 
negative values alternately and will be re- 
flected at the end of the line one after 
another and return toward the starting 
point. When a returning positive crest 
meets an advancing positive crest double 
potential will result at the point of meet- 
ing; similarly with two negative crests. 
When a positive and a negative crest meet, 
zero potential will result at the point of 
meeting. The result is the formation of 
nodes and loops in the line or cable, that 
is, points of zero and of double potential, 
as shown in Fig. 6, where advancing waves 
are shown full, reflected waves dotted, 
resultant nodes and loops in dot and dash. 

The waves sent into the line by the al- 
ternating electro-motive force are in con- 
tinuous motion back and forward, but the 
nodes and loops are fixed in position 
though the loops vary in strength, alternat- 
ing between positive and negative. This 
phenomenon is similar to the formation 
of nodes and loops in an organ pipe. 
There is always a loop or point of double 
potential at the reflecting point. The dis- 
tance between two positive loops at any 
instant is the wave length of the moving 
waves. 

To this point the lines and cables may 
have been considered as open-circuited at 
the farther end. Comparatively little dif- 
ference will result in static effects, how- 


* By multiple cable is meant a cable containing two or 
more insulated conductors. 
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ever, if they be closed through trans- 
formers at various points, for the in- 
ductance of the transformer winding is so 
great that the comparatively large quan- 
tities of the charge on the line would not 
be materially lessened by the e. s. capacity 
of the transformers. In fact the trans- 
former is subjected to a very severe strain 
without its being able to relieve the line. 
This strain is similar to that produced by 
connecting a “dead” transformer to a 
live line, since the rise of potential of the 
transformer terminal, due to reflecting the 
wave, may be very abrupt. 
OPENING A HIGH-TENSION CIRCUIT. 


When opening a load current in a high- 
tension line or cable no rise of potential 
will result unless the current be suddenly 
interrupted. With such an interrupter of 


Fig. 5.—CHARGING WAVE IN A LONG TRANS- 
MISSION LINE. 


course (as all commercial circuits contain 
considerable inductance) a rise of poten- 
tial will result, its severity depending 
upon how suddenly the current is inter- 
rupted, how much magnetic energy is 
stored in the circuit, and how much e. s. 
capacity exists in the neighborhood of 
the break. This matter was treated by 
Mr. Steinmetz in his paper before the 


Institute last August. He there states 


that an excessive rise of potential may be 
expected from the interruption of short- 
circuits. As a matter of actual experience 
it is the opinion of the author that little 
harm actually results from the opening 
of load or short-circuit currents in com- 
mercial systems, as the resulting arc can 
not drop out suddenly on account of the 
great amount of heat generated. There 
are often, however, other causes of static 
strains which may result from short-cir- 
cuits, that occur at practically the same 
instant of time and in some cases the re- 
sults of the one may be assigned to the 
other. 

However, by opening an unloaded line 
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or cable, it is entirely possible to obtain 
a rise of potential as follows: On opening 
a switch to cut out an unloaded line the 
arc of the charging current tends to drop 
out when the current strength is zero, that 
is (since the unloaded line takes a lead- 
ing current) when the voltage is a maxi- 
mum, for as the line will momentarily 
hold its charge there is at this time a lit- 
tle difference of potential between the line 
and bus-bars, even after the switch is 
opened. The line is thus left charged 
when the switch is opened while the po- 
tential of the bus-bars is changing with 
the generator electro-motive force. When 
the voltage of the generator has passed 
through one alternation there will be a 
potential between the line and bus-bars 
which may be sufficient to cause the arc 
to establish itself again and recharge the 
line. The arc will again drop out when 
the current becomes zero, and this action 
may be repeated several times before the 
line is finally clear. The sharp crackling 
sound often accompanying the switching 
out of a high-tension line or cable sug- 
gests this phenomenon. This recharging 
of the line will cause the formation of a 
wave and the consequent rise of a poten- 
tial as in the case of a charging line. 
Thus, pulling off an unloaded line may 
have the same effect as charging it so far 
as the static rise of potential is concerned. 

In the case where one terminal of the 
single-phase generator is grounded and 
charging current is opened at the other a 
static wave is produced in the line of 
double the intensity caused by charging 
the line “dead,” that is, a strain of double 
line voltage. 


OTHER CAUSES OF STATIC STRAINS. 


In the previous discussion I have en- 
deavored to show that dangerous static 
effects result directly from very abrupt 
changes of potential. They may appear 
in parts of the circuit very remote from 
the exciting cause. These static strains 
are phenomena, such as would be expected 
to result from well-known laws govern- 
ing static electricity. In addition to the 
causes of abrupt changes of potential al- 
ready discussed a few more will be briefly 
described. 

(a) Short-Circuits—A short-circuit be- 
tween the two line wires when of a sud- 
den nature causes an abrupt reduction to 
zero of the potential of one or both lines 
at the point of short-circuit. This is the 
reverse of the case of charging a line. A 
wave is sent along the line causing a 
dropping of the potential, which of course 
has no tendency to ground apparatus. 
Nevertheless, this wave causes just as se- 
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vere a strain on the insulation between 
turns of the transformer coils next to line 
as a charging wave for the potentials of 
the transformer terminals is abruptly re- 
duced. Since the inner layers can not get 
rid of their charge immediately there is 
a momentary potential across the coils 
between a high-potential point in the 
inner layers and a low-potential point at 
the terminal. 

(b) Grounds—Grounds are also a cause 
of abrupt change of potential and short- 
circuits. The same strain on coils is pro- 
duced as before, strongest on the side of 
the circuit where the ground occurs; also 
the ungrounded lines are raised to full 
potential above the earth. It is true that 
the rise of potential of the ungrounded 
lines is not necessarily as abrupt, since it 
is produced partly by the generator. 

It must be remembered that the static 
waves produced in lines by grounds and 
short-cireuits may have their intensity 
doubled at a reflecting point, so that the 
short-circuit strain on coils is doubly se- 
vere at such points. However, the strains 
to ground are not great in these cases ex- 
cept on the ungrounded wires. 

It must be remembered that when a 
wave is caused by grounding or charging 
a line that the abrupt change of potential 
may sometimes be only the voltage exist- 
ing between line and ground in that sys- 
tem and not the full line voltage. 

In much of the previous discussion, 
transmission lines have been assumed to 
be single-phase. The conclusions arrived 
at are nearly all applicable to polyphase 
lines as well, with occasional changes 
which will be evident on inspection. 

(c) Lightning—Lightning is the best 
known case of static disturbances. Unlike 
neutral grounds, short-circuits and switch- 
ing, lightning usually does not act directly 
on the circuit but indirectly by induction. 
Its effects, however, are of the same na- 
ture as those already discussed. 

In general lightning may affect a trans- 
mission line in two ways; by induc- 
tion and by direct stroke. 

(1) A lightning discharge in the 
neighborhood of an electric circuit but not 
actually reaching the circuit acts upon it 
indirectly by a combination of static and 
dynamic induction. The actual intensity 
of the effect in the circuit depends on the 
energy of the lightning discharge, on the 
distance to the circuit, its form and its 
position relative to the discharge path of 
the lightning and upon other conditions. 

Lightning discharges are usually of an 
oscillating nature, that is, the charge on 
the cloud oscillates backward and forward 
between cloud and earth several times, 
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pausing at each end of its path in each 
oscillation. This oscillating charge acts in- 
ductively on any electric circuit which is 
in the neighborhood, first (static induc- 
tion), when pausing at either end of its 
path (by attracting a charge of the op- 
posite sign to the nearest point of the cir- 
cuit) and second (electromagnetic induc- 
tion), since the actual discharge is a cur- 
rent and sets up an opposing electro-mo- 
tive force in any parallel conductor. As 
the lightning charge appears first at one 
end and then the other of its discharge 
path it draws the charge on the line back 
and forth and the electro-motive force in 
the.line induced by the current in the dis- 
charge is always in such a direction as to 
accelerate the motion of the attracted 
charge. Therefore the effect of the light- 
ning discharge is to cause a static wave or 
a series of static waves in the line. These 
waves are similar in general character to 
those produced hv switching, ete., except 
that there is no limit to their maximum 
possible strength. They may produce 
either grounds on windings or short-cir- 
cuits in coils as circumstances may de- 
termine. The static strains produced in 
a circuit by lightning have no direct re- 
lation to the generator voltage but are de- 
termined by the form and location of the 
line, the protective devices, and the nature 
of the lightning discharge. 

(2) A lightning discharge may and oc- 
casionally does strike a line directly. In 
this case it is commonly supposed that 
nothing can save the apparatus from in- 
jury. This may or may not be the fact 
according to circumstances. If the dis- 
charge strikes the line at some distance 
from the apparatus, there is a very good 
chance that no harm may be done, for the 
choking effect of the line is enormous for 
the extremely abrupt discharge of a direct 
stroke. That is the discharge can not 
pass down a long line quickly and instead 
will pile up voltage at the point where 
the line is struck and finally make 
some direct path to earth, usually 
by jumping to a pole. This relieves 
the line and no severe shock is sent 
to the station. The escaping discharge 
may or may not destroy the pole accord- 
ing to the nature of the pole and the in- 
tensity of the discharge. But although 
the chief discharge passes to earth di- 
rectly there will be a wave sent along the 
line, which may or may not do damage 
according to circumstances; thus in this 
case the arresters are not required to dis- 
charge the direct stroke. On the other 
hand, if the stroke is near the apparatus 
it is probable that protection will not be 
obtained from any lightning arrester. 
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Even though the arrester were, for the mo- 
ment, a direct connection between line and 
ground there would be sufficient resist- 
ance and inductance in the ground con- 
nection and the discharge path in the earth 
itself, to prevent an absolutely free dis- 


charge and the result would be that the — 


lightning would find other paths to the 
ground. The case of a direct stroke by 
lightning near a station very rarely occurs. 

(d) Paralleling out of Phase—One 


more case of static may be mentioned. — 


When two lines are thrown in parallel out 
of step there is an abrupt change of poten- 


tial produced when the second leg of the ` 


paralleling switch is closed. This voltage 
change may run up to double line voltage 
if the generators are directly opposite in 
phase. The same effects may be produced 
when two generators are running in 
parallel by opening all the poles of the 
paralleling-switch except one, for the ma- 
chines soon get out of step. In this case 
a synchronous motor or rotary converter 
will act as a generator for a time long 
enough to cause any possible damage to 
be accomplished. 

The most frequent causes of dangerous 
static disturbances in high-tension cir- 
cuits have been discussed. It is evident, 
however, that anything which causes an 
abrupt change of static potential of con- 
siderable severity may cause a dangerous 
strain on apparatus. In actual ex- 
perience as a result of such strains short- 
circuits in coils are more common than 
grounds on windings. 

Resonance—Resonance does not strictly 


speaking come under the head of “static,” 


but to show its relation to the actions al- 
ready discussed, some attention will be 
given it. As already frequently stated 
any condenser discharging through in- 
ductance (the resistance being small) has 
an oscillating discharge as a pendulum has 
an oscillating motion. If now an alter- 
nating electro-motive force be applied to 
the discharging condenser in such a way 
that the electro-motive force alternates 
just as often as the condenser discharges 
and is always in the same direction as this 
discharge, the intensity of the oscillations 
will get greater and greater, just as the 
vibrations of the pendulum will get 
greater and greater if an alternating force 
is applied to it in such a way as always 
to increase its swing. ‘There is no limit, 
theoretically, to the voltage that may be 
reached after a sufficient number of oscil- 
lations if there are no losses. However, in 
an actual trial the loss of energy in resist- 
ance and elsewhere gets greater as the os- 
cillations get greater and will finally equal 
the energy put in by the alternating elec- 
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tro-motive force and thus stop the increase 
of voltage. Also, the exciting electro- 
motive force may slowly get out of step 
and so after building up the oscilla- 
tions for a while reduce them again. The 
increase of voltage may be stopped by a 
breakdown of insulation which may occur 
on account of the high voltage. That is, if 
we have an oscillating circuit (as, for ex- 
ample, a short transmission line) and an 
exciting cause of exactly the right al- 
ternations, a very high voltage may re- 
sult. The exciting cause may be either 
the generator electro-motive force or it 
may be some static electro-motive force; 
for example, another discharging con- 
denser. In very few cases in actual in- 
stallations, however, has it been directly 
shown that resonance has caused any seri- 
ous rise of potential. There is no justifi- 
cation for hastily assigning resonance as 
the cause for unexplained static phenom- 
ena. 

The number of complete oscillations per 
second in a circuit consisting of a choke 
coil and condenser = 1/2mr VLC. So 
for the circuit to have a frequency of 7,200 
alternations would require that the 
product of its capacity and inductance 
shall equal 1/(2 7 60). If the capacity 
equals ten microfarads the inductance 
must equal seven-tenths henry, which is a 
large value. This shows that resonance 
with the generator electro-motive force is 
very unlikely in high-tension lines. -A 
condenser of one-tenth microfarad with a 
coil of one-one-thousandth of a henry has 
16,000 complete oscillations per second. 

When an alternating electro-motive 
force is applied to a long transmission line, 
however, the action is somewhat different. 
from that of a simple condenser. The 
first alternation of the electro-motive force 
sends down the line which is reflected back 
if the end is open. If the applied elec- 
tro-motive force is just slow enough so 
that as it starts on its negative swing the 
reflected wave is just beginning to arrive 
again at the starting point its electro- 
motive force is added to that of the im- 
pressed voltage, and a second wave of 
double strength is sent along the line— 
when the next alternation is reflected back 
the applied electro-motive force has re- 
versed and again adds to the amplitude of 
the wave—thus just as with a condenser 
an excessive voltage will be built up if 
there are no losses. But suppose that the 
generator has three times this frequency. 
The applied electro-motive force will then 
have the same relative value, when the first 
wave reaches the beginning of the line, 
after reflection, as when it has only one- 
third the frequency, though two other 


ELECTRICAL REVIEW 


waves have been sent into the line. The 
amplitude of the first wave will then be 
doubled as before and the same with the 
two succeeding waves. But by this time 
the first augmented wave has again been 
reflected and reached the starting point so 
that it has a further increase of amplitude. 
The same thing occurs if the applied 
electro-motive force has its frequency in- 
creased to five times its original value, only 
five waves are operated on at once instead 
of three as in the previous case; similarly 
with 7,9, ete., times the original frequency 
(which was such that in the time of one 
alternation a wave would pass the length 
of the line and return). Resonance of 
this type with a long line is much more 
likely to be met than with a simple con- 
denser, for there are a great number of 
frequencies at which resonance may occur. 

If the periodicity of the applied electro- 
motive force is not exactly right for reson- 
ance (this applies to long and short lines) 
there will still be a certain amount of rise 
of potential which will be less as the elec- 


Fic. 6.—Nopes AND Loops in A Lona LINE 
OR CABLE. 


tro-motive force departs further from the 
proper frequency. 

A summary of the conclusions so far 
reached follows: 

(1) When a “dead” transformer is con- 
nected to a live line a strain may be pro- 
duced on the layers of the coil next to the 
terminal which may be as great as the line 
voltage. 

(2) When a short line is charged sud- 
denly from live bus-bars, a momentary 
voltage aise may be produced which will 
be not more than double voltage. 

(3) When a long line is charged a 
strain similar to that in the short line is 
produced, doubling the potential first at 
the end of the line and afterward along 
the whole length. This result assumes 
that the terminal of the line is abruptly 
raised to full normal potential and rigidly 
maintained there until the wave is fully 
formed; also that the losses are zero. 

(4) The fundamental principles gov- 
erning the charging of a cable are the same 
as those of a transmission line. 

(5) Opening a light high-tension cir- 
cuit is nearly the equivalent of charging 
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the circuit since before the line is com- 
pletely freed from the bus-bars it is often 
momentarily recharged several times. 

(6) When a branch line of small e. s. 
capacity is supplied from a main kne, the 
rise of potential at the farther end may be 
twice as great as at the end of the main 
line. 

(7) In addition to switching, other 
causes of static strains are grounding, 
short-circuit, lightning, ete., when these 
cause abrupt changes of potential. 

(8) A rise of potential due to resonance 
is always possible, but generally improb- 
able. It requireg that there be an oscillat- 
ing circuit and an exciting cause which 
must be of very nearly the same frequency 
as the oscillating circuit. When an alter- 
nating electro-motive force of high fre- 
quency is applied to a long line the danger 
that resonance will occur is usually 
greater. 


PART II—PROTECTION OF APPARATUS AND 
THE STATIC INTERRUPTER. 


TRACING OF DAMAGE DONE BY STATIC. 


From the discussion in the first part of 
this paper, the conclusion seems warranted 
that some sort of static protection for ap- 
paratus in high-tension circuits is very de- 
sirable. This fact has, indeed, long been 
almost universally recognized in a partial 
way, as is shown by the wide use of the 
lightning arrester. But the lightning ar- 
rester as commonly found falls far short 
of affording complete protection, although 
it has, in fact, been quite effective in pre- 
venting grounds in apparatus (its only 
avowed object). As every person familiar 
with the operation of high-tension elec- 
tric apparatus knows, short-circuits as dis- 
tinguished from grounds are a much more 
frequent cause of difficulty than grounds 
proper. Now, lightning arresters have 
little effectiveness for preventing short- 
circuits, since the short-circuit, when 
caused by static, is usually the result of 
the concentration on a small portion of 
the coil of a voltage, not necessarily great 
with respect to the line voltage, but per- 
haps very great with respect to the norma] 
voltage of the portion of the coil whera 
the failure occurs. Some protection, how- 
ever, has often been secured by the use 
of choke coils in addition to the lightning 
arresters; but these have often been used 
in an aimless way, and have sometimes 
been omitted in very high-tension circuits, 
where they are the most necessary. 

The chief reason why static protection 
has not received more careful considera- 
tion (although the lightning arrester 
proper has long been in commercial use) 
ig the very great difficulty of tracing the 
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effects of static to their true causes. In 
the first place very little is generally 
known as to what causes static strains and 
as to whereabouts in the circuit they are 
to be expected, nor as to what sort of in- 
juries they inflict. .The direct damage 
from an excessive static strain is usually 
limited to the injury that can be caused 
by a spark carrying nothing but charging 
current to some small portion of the ap- 
paratus. Such an injury would be in- 
visible to the eye. A great many repeti- 
tions would be required before an evident 
defect would appear. 

In the second place, when trouble devel- 
ops from a static cause it is usually made 
manifest by an are supported directly by 
the generator. This arc, of course, causes 
a great amount of burning of insulation 
and fusing of copper, which destroy all 
evidence of the original cause of the fail- 
ure. Also at such a time usually little 
note is taken of attendant circumstances 
which could throw some light on the cause 
of the trouble. Most engineers will appre- 
ciate the great difficulty of getting after- 
ward the exact sequence of events in any 
breakdown. Again, sometimes a severe 
static strain will select some particular 
point where some defect in materials or 
workmanship exists, and this imperfec- 
tion, when found, is assigned as the cause 
of the failure, even though the defective 
part may have been amply able to with- 
stand normal potential. 

Still another fact renders the tracing 
of static strains difficult. Only occa- 
sionally are the conditions favorable for 
the exciting spark to be followed by the 
normal electro-motive force of the circuit, 
which alone makes the spark detectable. 
That means that if a watch is kept for the 
effect of any particular cause of static, 
such as switching, perhaps nine times out 
of ten this effect will not be discovered, 
because it is not made evident by the gen- 
erator electro-motive force. 

Sometimes a short-circuit may be start- 
ed by a static spark which involves a few 
turns of the coil or has so much resistance 
that the fuses and instruments will not 
be noticeably affected, and nothing is 
known of the trouble until it has devel- 
oped, which may require some minutes or 
some hours. 

I do not mean to give the impression 
here that I consider every failure of high- 
tension apparatus to be, somehow or other, 
due to static causes, for such is far from 


the truth: nor that such difficulties are 
of every-day occurrence, for this would be 
much further from the truth; but it 1s 
true that static strains do cause break- 
downs, and that such are very difficult to 
trace to their true causes. 
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PROTECTION FROM STATIC. 

Protection from static is a question of 
growing importance, for several reasons. 
Circuits of high potential and long dis- 
tances are rapidly extending, both as re- 
gards number, size and potential. The 
troubles due to static are certain to be 
more commonly recognized. In the future 
the standard of service will gradually 
rise and nothing threatening its interrup- 
tion will be tolerated. 

I propose, in what follows, to describe 
the system of protection of high-tension 
apparatus from static strains that is 
applicable to practically all cases of 
high-tension transmission. In actual 
plants difficulties from static are found 
to occur usually in generators, trans- 
formers or instruments connected di- 
rectly to the high-tension circuits, or be- 
tween lines, or to ground at ends of lines 
or other reflecting points. Direct strokes 
of lightning are an exception to the state- 
ment regarding the location of damages. 
Why strains should appear at these points 
has been already explained. 

These injuries are of two distinct 


classes, short-circuits and grounds, each 


tvpe of injurv being caused in a different 

way and requiring its own protective ap- 

paratus. They will be treated separately. 
PROTECTION AGAINST SHORT-CIRCUITS. 

As already fully explained, static causes 
short-cirenits by producing a momentarv 
concentration of potential (which may or 
may not be greater than normal line po- 
tential) upon a few lavers of the coils, 
which very probably may have heen in- 
tended to withstand only a small part of 
the strain brought upon them. This suc- 
cessive momentary strain results from a 
very abrupt change of potential of the 
terminal or other point of the coil, either 
up or down. With such a change, until 
charge can flow to the more distant lavers, 
the full voltage of the potential change 
will be impressed on the layers of the coil 
between the point of application of strain 
and those points to which charge has not 
penetrated. If this voltage is too much for 
the strength of the insulation a spark 
passes. If conditions are favorable the 
electro-motive force of the generator 
causes a current to follow, and a burnout 
will usually result. In some cases, how- 
ever, current from the generator may start 
to follow and drop out at the end of the 
first alternation. 

The characteristic of the static wave 
which causes the statie strain to be con- 
centrated on a few layers of the coil is its 
abruptness. Therefore, if this wave be 
forced to pass through a choke coil and its 
abruptness thus reduced, the strain on 
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the coil would be lessened ; if the choke coil 
be sufficiently powerful the wave will be 
rendered harmless. Tt must be noted that 
it is bv no means necessary for the choke 
coil to be effective, that it be made power- 
ful enough to entirely remove the strain 
from the transformer coil, for its insula- 
tion will withstand a much higher elcctro- 
motive force of a static nature which ex- 
ists but an instant than of a continuous 
nature like that impressed by the gen- 
erator. Also, there is usually allowed 
(perhaps on account of the results of 
previous experience with static) a very 
great margin in the insulation between 
the lavers of coils. 

The exact amount of abruptness allow- 
able in the wave will depend on circum- 
stances. Looking at the question more 
closely it is seen that a choke coil can not 
be said to have a definite protective power 
regardless of the apparatus it protects. 
For more choking effect is required to 
protect a transformer coil of many turns 
or lavers than a coil of few. The condi- 
tion to be fulfilled is that bv the time 
maximum voltage is reached at the trans- 
former terminal, charging current shall 
have penetrated far enough into the trans- 
former coil so that a sufficient number of 
lavers shall share the strain for the com- 
hined insulation strength to be able to 
resist it. The function of the choke coil 
is thus seen to be simply one of delaying 
the wave to give the inflowing charge time 
to become distributed over the coil. The 
length of time required depends on the 
rate at which the charge penetrates the 
coil and the strength of the insulation. 
It has already been stated that the rate 
at which the wave penetrates is inversely 
proportional to the square root of the 
product of its e. s. capacity and its in- 
ductance. The inductance of the protect- 
ing choke coil should be larger than that 
of the minimum portion of the trans- 
former coil which is able to stand the 
strain of the most severe static wave that 
mav occur. 

But such a choke coil has other effects 
than the retarding of static waves, it will 
also retard the normal flow of current; in 
some cases to such an extent as to be quite 
an undesirable feature. The choke coil 
also has resistance and will waste energy, 
and unless a prohibitive cost of copper is 
used this loss of energy will sensibly 
affect the efficiency of the plant; further, 
the coil will get too hot. It will be found 
in most cases that with high-tension ap- 
paratus choke coils powerful enough to 
protect perfectly are impracticable on ac- 
count of size or cost. 

(Concluded next week.) 
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n | - - i n , e Brooklyn’s Big Telephone Exchange. 
ted thas ff: | ral A " Ti u sf The “Main” exchange of the New York 
heir eek a ugm ee pi & New Jersey Telephone Company occu- 
Ti * pies the whole of a large building at No. 81 ‘ 
ta Willoughby street, Brooklyn, N. Y. This 
PA exchange exemplifies the highest type of $ 
i a common-battery system and was opened § 
TA for business on November 13, 1900. | 
e Throughout the city the lines of this é | 
Aes company thread their way underground yi 
lhl in tile conduits, entering the basement of i 
Ik of the company’s building in a compact series E, 
pa of lead-covered cables. Here they are met i 
fea by the first side of the main distributing nad 
board and are connected across to the § 
ie secondary side where they are placed in $. 
os systematic numerical arrangement. There 3 Și 
ka are nearly 4,000 circuits connected up on ) | . 
this board at present, the ultimate ca- rif 
k pacity being some 6,000 lines. From the ig 
pi main distributing board in the basement A l 
ve the cables are conveyed to the top floor = 
| tn where is situated the intermediate dis- 
si tributing board. One branch of the lines ' 
Mt go direct from the intermediate board, and 3 
m another is connected through relays to the ' (i 
nF lighting signals on the switchboard in the . ie 
al main operating room. In this room have i 
bs been consummated the greatest additions es 2 
to the company’s system. Since the pho- es 
fe tograph which we show was taken other as 


sections of boards have been added on the 
left, making a curve, so that now an almost: 


i 
T complete ellipse of switchboards has been t Ee 
i formed. ra i 
The positions on this switchboard are i UA 
a 


laid out according to classes of service of $ 
which there are three, viz., flat rate, 
message rate and pay station. A large E: 
toll-board, with a capacity for accommo- T5 
dating thirty-three operators, has been in- 
stalled in this room, and all the main EE 
trunk lines from Long Island points and aA 
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MAIN” OPERATING Room oF THE NEw YorK & NEw JERSEY TELEPHONE CoMPANy, Brooktyn, N. Y. 


the principal points in New Jersey are ok 
handled here. eo 
On the same floor as the operating room i, | 
and adjacent to the intermediate boards z tg o, 
is situated another switchboard for con- i PE, 
trolling the generators and other dynamo r Sy n 
machinery. In this section of the room } Mit’, 
is the power supply which comes from tee 
large accumulator cells, supplied by d we 
motor-generators working on one side at i) is 
125 volts and giving on the other side eae 
about twenty-five. The generators for bia 
the ringing service are also placed in this hae Page 
section. All of these machines are in ‘| a 
duplicate, and to further obviate any loss T iji st! 
of time due to breakdown, connection 1 a 
can be had immediately in case of 7 mie 
emergency with the electric supply from fi pee 
the light company outside. nf We 
A constant expansion of business is ii s 
taking place, there now being about i ae 
43,000 stations in this system. The present ch or , 
officers are: Charles F. Cutler, president ; i la 
W. D. Sargent, vice-president; Waldron ii 148, 
Hoppins, secretary: Henry Sanger Snow. | ee 
treasurer; John C. Reilly, general man- 7 on 
ager. TI oo 
1 oe 
Ti 


296 


THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XXVIIt. 


BY A. E. DOBBS. 


Almost every one connected in any way 
with the telephone business is more or 
less familiar with the ordinary subscribers’ 
circuit from the telephone through the 
drop and jack which is here reproduced 
as Fig. 109, but not many have studied 
out the possible effect of the arrangement 


of certain appliances upon the service | 


Jack 


Fie. 109.— SUBSCRIBER'S LINE AND CIRCUIT. 


rendered, and for the present we will in- 
dulge in a study of drops and their pos- 
sible effects upon each other in regard to 
the trouble known as cross-talk. 

Cross-talk may proceed from several 
causes, the first and most likely of which 
is poor insulation of the cables, cords or 
jacks which allows a leakage of current 
from one line into another. 

The second may come from electrostatic 
induction which we have already discussed 
in chapter xviii on the transposition of 
lines. It might come from lines inside 
as well as out and is worse the more the 
lines are “bunched.” 

The third might come from electro- 
magnetic induction, as, for example, the 
straying of the magnetic lines of force 
from one drop coil into an adjacent one, 
or the noisy effect produced by the presence 
of a heavy battery or other strong current 
in closely parallel conductors. 


CURRENT LEAKAGE. 


If the leakage from one line to another 
is caused by poor insulation of the cables, 
then the remedy lies in overhauling the 
cables. A great deal of this trouble is due 
to the use of cotton-wound annunciator 
wire around the racks and switchboard, 
the remedy for which is to substitute silk- 
wound wire, though the trouble might he 
helped by boiling out the cotton cables 
(pouring hot paraffin over them till all 
bubbles disappear) and afterward cover- 
ing them with a pure alcohol shellac to 
prevent the paraffin absorbing more 
moisture. 

There is another and very common cause 
of leakage that comes from the use of a 
common return wire instead of metallic 
circuits, the remedy for which is properly 
proportioned return wires and metallic 
circuit switchboards. 

As to the latter nearly all manufact- 
urers build their switchboards as though 
intended for complete metallic circuits, 
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leaving the responsibility for grounded or 
common return circuits upon the owner 
of the exchange. We have also previously 
mentioned in these papers that these cir- 
cuits should be kept metallic until the 
outer terminals of the cables are reached 
at least, from which place lines can be 
made into a metallic circuit, grounded, 
or common return lines, as may be re- 
quired. In case grounded or common Te- 
turn lines are used the common return 
wire should connect with the lines in that 
one particular cable only and no others, 
which will have a tendency to reduce cross- 
talk to a minimum, and also reduce the 
size of wire necessary to return the cur- 
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Drop Coe daycucugeceds 200 ohms 


Ringer coil..........0.. 100 “ 
Diné ses, bb ard eh ws ewes 50 “ 
Total aasan eseten 350 ohms 


As will be seen by a glance at Fig. 110 
the lines are all connected together by the 
common return wire so that the current 
not only comes back over the return wire, 
but also divides itself over all the other 
lines in proportion to the resistance en- 
countered, and the problem is to so balance 
these resistances that a very small portion 
only will pass over the other lines, es- 
pecially those in use. The advantage of 
high-resistance coils lies in the fact that 


CB 


Common Retura Wire . 


Fig. 110.—ComMMon RETURN (MCCLUER) SYSTEM. 


rent to the cable terminals. Another good 
plan in arranging a system of this kind is 
to so balance the ringer and drop coils that 
the resistance of lines in use and lines not 
in use will be approximately equal to each 
other. For example, we will suppose the 


Fic. 111.—MaGnetizep COIL AND LINES 
OF FORCE. 


lines in use to have a resistance of 350 
ohms divided as follows: 


Induction coil.......... 225 ohms 

Recelver .............. io. os 

| 3 6 = ee ee ana 50 “ 
Total aonana. 350 ohms 


To use this we would have for the lines 
not in use: 


they will divide this current and make all 
the lines so nearly equal that a difference 
of twenty-five or thirty ohms between lines 
will still not affect the general result of 
our calculation. It may be taken as a self- 
evident proposition that if we could keep 
all of the return current on the return wire 
we would get no cross-talk, except such 
as might come from static induction, es- 
pecially if our return wire ended at the 
outside cable box, for once connected 
to a paired cable the cross-talk will take 
care of itself. 

In the first place we will suppose the 
resistance (average) of all the lines given 
above to be 350 ohms, that there are 100 
lines leading from the cable pole and that 
the return wire is not connected to the 
box but cut off at the point CB, the 
“sround” side of all lines being connected 
together in the box. In this case all the 
lines are connected together and act a8 
carriers for the return current back to 
the switchboard. In this case we have 
350 ohms 
100 lines 
ance of our circuit over the other lines. 

This 3.5 ohms in this case then repre 
sents 0.01 of the total return current or 


— 3.5 ohms as the total resist- 
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one per cent as the share each line will 
return to the drops on the switchboard, 
which leakage, small as it is, would be 
audible to any one who might be listening 
at his receiver. 


e 
> 


Fie. 112.— ExPLORING NEEDLE. 


With our common return wires connected 
to the box the current is then divided, half 
passing over the return wire and half 
passing over the other lines, or 0.5 of 
one per cent as the share each line re- 
ceives which could still probably be heard, 
though faintly. 

As will be seen the fifty ohms allowed 
above the line resistance between the cable 
and subscribers’ instruments means about 
three-fourths of a mile, if No. 14 BB iron 
wire is used and, therefore, a copper re- 
turn wire would have to be of a size to 
not have a resistance factor exceeding 
4.67 ohms to the mile, which corresponds 
to about No. 9 B. & S. gauge. This is 
only a simple demonstration and leaves 
out of consideration the lines in use 
and the lines not in use, but it may be 
remembered that the lines when connected 


Fie. 115.—INCORRECT MAGNETIC SHIELDING. 


together double their resistance, which cuts 
their leakage from one to the other to one- 
fourth of one per cent instead of one-half 
of one per cent which is the case when a 
subscriber rings in. In addition, if the 
drops on the board are armored or en- 
cased in an iron shield, as is done by a 
great many manufacturers, the impedance 
of the drop confines a still larger portion 


to the return wire. Our formula therefore 
becomes RW = = in which RW is the re- 
sistance of the return wire, R the average 
resistance of the lines to the centre of 
distribution and N the number of lines 
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connected to the return wire. It might 
be supposed that the use of a larger return 
wire would reduce this still more, and go 
it would, but not in proportion to the sup- 
posed benefits to be derived. 

Thus suppose in the above example 
we were to cut down the resistance of our 
return wire to 1.75 ohme or just half that 
of the No. 9 wire given above. To accom- 
plish this we would have to double the 
weight of copper used and only gain one- 


Fie. 113.—STRAYING LINES. 


third of one per cent, for our ratio would 
now stand 
Lines ......... 0.33 of ore per cent 
Return wire.... 0.66 of one per cent 
From this it will be seen that we have 
doubled the weight of copper and gained 
little. 
We might gain something by the use of 
a No. 3 wire which doubles the weight 
again in which case we would now have 
Pines oe ees ee i 0.0025 per cent 
Return wire........ 0.0075 per cent 
Equivalent to a gain of 0.5 of one per 
cent. At nineteen cents a pound we have 
increased the cost of the return wire from 
$39.52 in the case of No. 9 to $158.08 in 
the No. 3 and gained one-half of one per 


cent. 


Fig. 116.—CorreEcT MAGNETIC SHIELDING. 


Suppose we double again which brings 
us to No. 0 wire which leaves us with 

Lines sa sacsadeiae 0.00125 per cent 

Return wire....... 0.00875 per cent 
Or one-eighth of one per cent for the 
lines, seven-eighths of one per cent for 
the return. 

This, of course, is a distinct gain, but 
the cost of the return has risen to $316. 
Does it pay? 

The return wire should be maintained 
at its full size till the centre of distribu- 
tion has been passed, for if, as in the above 
case, the lines will average three-fourths 
of a mile in length, the return wire, 
whether No. 9 or No. 0, should be carried 
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at least a mile from the box, and not till 
at least three-fourths of the telephones 
have dropped off should the size be re- 
duced, for by keeping up the size of the 
return wire you ensure an equal division 
of current to all the lines between the 
long and short ones. 

The more current you can return on 
the return wire and the less on the other 
lines the less the trouble from static in- 
duction, a fruitful source of cross-talk. 
Tolerate no bad connections in the return 
wire. 

MAGNETIC LEAKAGE. 
There is another class of leakage caused 
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Fig. 114.—A Core WITH no EXTERNAL 
MAGNETIAM. 


by magnetic induction from one coil to 
another, for it is a well-known fact that 
an electrical disturbance in one coil has a 
tendency to set up a like disturbance in 
any other coils or conductors that may be 
tn the immediate vicinity, for the lines of 
force that agitate the core of a magnet 
must return around the outside, for like 
electricity magnetism must have a closed 
circuit, and the only way we can get work 
out of a magnet is by opening this mag- 
netic circuit and placing an armature in 
its path. 

In Fig. 111 we have a magnetized coil, 
around which the lines of force, repre- 
sented by dotted lines, are shown. One 


A 
Fie. 117.—No CORNERS AND NO STRAYING 
LINES OF FORCE. 


end of this coil is a north (N) and the 
other a south pole (S). Now, whenever 
a current passes over a wire, whether hung 
in the air or wound in the form of a coil, 
lines of force are set up in the immediate 
vicinity at right angles io the wire. When 
wound in the form of a coil these lines 
pass out at the north pole and return again 
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to the south end, some passing through 
the centre and some around the outside, 
which can be proved by a very simple test 
by the use of a piece of iron or magnetized 
steel wire suspended by a thread (Fig. 
112) so that it can turn or dip in any 
direction, and by the use of which we can 
easily map out these lines. 


Fie. 119.—A PARTIAL SHIELD. 

An iron core in the centre of the coil 
(Fig. 111) seems to attract the lines 
toward the centre, which it is the intention 
of magnet-makers to attain to the greatest 
possible extent, for the more lines at- 
tracted to the core the greater its power, 
but for all that we find that a large num- 
ber of them still pass over the outside. 
Where there are several magnets set close 
together these lines may, and do, seek a 
path through other coils which, in a tele- 
phone circuit, may become a serious source 
of cross-talk, as shown in Fig. 113. 

An ideal form of magnet is a closed 
ring, but unfortunately, except in the case 
of a transformer, we can get no work out 
of it, so we make a short gap in it, as in 
Fig. 114, place our armature in the gap 
we get very little stray magnetism and 
the greatest possible amount of work, and 
this is the form adopted in volt and am- 
meter construction. 

But this form is not adapted to switch- 
board work, and possibly the next best 
form would be found in Fig. 118 in which 
the poles of the magnet are set close 
together with a curved armature covering 
them, but even in this form we find ex- 
ternal magnetism, and besides it is a form 
not adapted to switchboard work where 
space is valuable. 

In order to prevent these lines from 
straying into other drops, the form shown 
in Fig. 115 is sometimes used, which con- 
sists of a tube of soft iron slipped over the 
coil but open at both ends. This form de- 
creases the pulling power of the core to a 
certain extent by drawing away many of 
the lines from the centre, but still there is 
more stray magnetism at the ends than 
there should be, which brings us to Fig. 
116. 

This is a coil completely enclosed, one 
- end being completely covered with the iron 
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shield which is attached to the core, while 
the other is covered by the armature 
which really makes it a double-pole mag- 
net, the end of the core next the armature 
A being one pole, and the end of the 
shield under the armature being the other. 
There is a little stray magnetism at the 
corners, for like static electricity mag- 
netism escapes at sharp points, or corners, 
but there is so little and the coils being all 
enclosed no disturbing effect is observed. 

Fig. 117 is, theoretically, a more perfect 
form, as there are no sharp corners any- 
where, and the armature swings between 
two poles that meet near the middle or 
neutral part of the coil. 

Practically it is probable that the dif- 
ference between Figs. 116 and 117 could 
not be detected to any appreciable extent. 

All tubular magnets by diverting lines 
of force from the core and adding the 
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Fig. 120.—ANOTHER METHOD oF SHIELDING 
DRop. 


retarding effect of the iron tend to make 
a drop sluggish and less sensitive, so that 
a 500-ohm coil armored has the retarda- 
tion of 1,200 ohms unarmored. 

Previous to the expiration of the pat- 
ent on tubular magnets one manufacturer 
adopted a shield that covered about two- 
thirds of the magnet, as well as the ends. 

Fig. 119 shows a group of these mag- 
nets and the lines of force surrounding 
them, but it will be seen that the lines 
straying from the open side of one coil 
are caught by the shield below it. While 
very effective, this form was not entirely 
satisfactory, and it has since been changed 
to the form shown in Fig. 116. 

Another manufacturer surrounded his 
coils in a half case of brass, and, as will 
be seen in Fig. 120, each coil was in this 
way surrounded by a metal case. While 
this undoubtedly reduced the tendency to 
cross-talk, yet brass will not shield mag- 
netic lines altogether. 
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Nearly all manufacturers of good stand- 
ing now surround their clearing-out drop 
coils in the cord cireuit with an iron 
shield like Fig. 116; the drop, however, 
being open on one side is supposed to 
be out of circuit altogether and generally 
left unarmored, but it is not certain that 
such is the case, for we know that in the 


Fia. 121.—A Possrsiurry or Static INDUCTION. 


case of wireless telegraphy a conductor run 
up into the air will convey static effects 
for as much as 200 miles. Therefore, it 
does not seem impossible that two drop 
coils placed close together, as in Fig. 121, 
may convey a static effect from one to 
the other. Some manufacturers, in order 
to take no chances on this, armor their 
drops as well as the clearing-out coils. 

Why would it not be just as well to 
avoid this expense, however, by adopting 
a jack like that shown in Fig. 122, which 
would remove all cause of suspicion by 
cutting out both legs of the drop circuit? 
> e—a 


Engineering Trade with Japan. 


An interesting statement by Mr. J. H. 
Longford, British Consul at Nagasaki, 
was made at the last monthly dinner of 
the London Chamber of Commerce. In 
directing attention to the important ad- 
vance of Japanese trade, he expressed 
the belief that there will be for many 
years to come a steadily growing market 
for machinery of every description, es- 
pecially in spinning, weaving, printing. 
sugar refining, electrical apparatus of all 
kinds, locomotives and railway appliances, 
boilers, bridges, fire engines, pumps, and 


ee ee 
Fie, 122.—ARMATURE Drops UNNECESSARY. 


arms and munitions of war. “As Mr. 
Longford speaks from experience extend- 
ing over many years, to which testimony 
was borne by the minister plenipotentiary 
of Japan, his advice deserves the careful 
attention, says the Mechanical World, of 
British firms engaged in the export trade 
to that country. We are glad to learn 
the Consul does not consider that British 
manufacturers need view with any ex- 
travagant alarm the competition of Ger- 
many, either in China or Japan; but he 
warns them to take into account the 
gravity of the rivalry of the United States. 
Unless a radical change is made in Brit- 
ish methods, he is not so sanguine that we 
shall hold our own commercially with 
America in the far east, as we may hope 
to do with Germany in that part of the 
world.” 
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Independent Telephone Association 


of Wisconsin. 


Third Annual Convention of This Association at 


independent telephone companies 

of Wisconsin was held at Mil- 
waukee, February 19 and 20, 1902. The 
meeting was called to order by President 
A. L. Hutchinson in the convention hall 
of the Pfister Hotel. 

The president read his annual address, 
giving the statistics of the independent 
telephone companies in the state, showing 
the rapid progress being made and that 
better construction was being generally 
used. He discussed at length the contract 
for connecting which the Bell telephone 
company is offering the independents, and 
advised strongly against any affiliation 
with the Bell company. 

The independent telephone exchanges of 
Wisconsin have some 25,000 subscribers 
and 175 exchanges, and over 800 toll sta- 
tions. The amount of capital stock in- 
vested is about $3,000,000. During the 
past year half a million was expended in 
construction. 

Mr. E. R. Conklin, of the Interstate 
Telephone and Telegraph Company, of 
Joliet, Ill., by request spoke on the tele- 
phone condition in his state, and warned 
all ‘companies against entertaining the 
proposition of the Bell company: the duty 
to subscribers and stockholders forbids it. 
The exchange and local toll line business 
having been developed by the independ- 
ents, they are now in a position to build 
their own copper trunk lines. 

Mr. Cummings, of Wasseca, Minn., 
made a short address on telephone condi- 
tions in that state. The meeting then ad- 
Journed until two P. M. 

The meeting 1econvened at twQ P. M., 


and the Hon. J. A. Gaynor, of Grand 
Rapids, read a paper on “Disadvantages 


T: third annual convention of the 


of Connecting with the Bell Company.” ` 


Dr. I. A. Lumpkins, president of the 
Illinois association, then addressed the 
convention and took a strong stand against 
affiliating with the Bell company. He 
urged the formation of an interstate tele- 
phone association to embrace the inde- 
pendents within a radius of 500 miles of 
Chicago. He stated that the telephone 
business was still in its infancy and that 
its possibilities were unlimited. 

Mr. J. J. Nate, of the Stromberg-Carl- 
son Telephone Manufacturing Company, 
Chicago; Mr. S. A. Dinsmore, of the 
Electrie Appliance Company, Chicago, 
and Mr. McMeal, of Telephony, spoke in 
favor of attendine the convention and 


forming such an association, and upon 
motion the invitation was accepted. 

Mr. G. D. Jones, of Wausau, then 
opened the discussion of Mr. Gaynor’s 
paper. He pointed out the disadvantages 
the independents were now under for lack 
of long-distance trunk lines and stated 
that such lines must be built if the local 
companies are to be kept from connecting 
with the Bell company. The paper was 
then generally discussed by Messrs. Gay- 
nor, Bell, Valentine, Slater, Harper, Baer, 
Crowley and Ferdinand, al] taking a 
strong stand against entertaining any Bell 
proposition. 

It was then moved and adopted that a 
committee of five, consisting of Mr. Jones 
as chairman, and Mr. Gaynor, with three 
others to be appointed by the president, be 
appointed to consider and report upon the 
advisability of any independent telephone 
company accepting any proposition for 
connection from the Bell telephone com- 
pany, and that such committee make a 
report the next morning. The meeting 
then adjourned to nine o’clock the next 
morning. 


SECOND DAY'S SESSION. 


The convention reconvened at nine 
o'clock, and Mr. F. S. Veeder presented 
the report of the committee on combina- 
tion rates and their division, as follows: 
“Such combination toll to be two-thirds 
of the local toll rates and be divided on a 
basis of one-half of the sum of air-line 
and pole-line distance between entering 
and outgoing stations of the companies 
transmitting such messages, figuring each 
message as equal to three miles of line.” 

Before the report was acted upon, Mr. 
E. B. Fisher, secretary of the Citizens’ 
Telephone Company, of Grand Rapids, 
Mich., was requested to deliver his ad- 
dress on “Possibility of Association Ef- 
fort.” He told of the growth and present 
telephone conditions in Michigan. The 
basis of toll-line rate in Michigan is one- 
half cent per mile of air-line distance 
for a five-minute talk, and the zone sys- 
tem is used for estimating toll rates. Ex- 
changes get twenty-five per cent of the 
outgoing ‘business; toll stations fifteen per 
cent. He stated the great benefit gained 
bv associated effort and said he would 
rather see numerous local companies than 
one large state company. He pointed out 
the valuable work accomplished by the 
National association, especially in fight- 
ing the telephone patent litigation, and 
spoke of its recent victory in the bridging 
bell suit. He spoke strongly against 
listening to the overtures made by the 
Bell company. Associated effort would 
aid in securing franchises in large cities. 

Mr. Jones, chairman of the committee 
to consider the Bell proposition for con- 


Milwaukee. 


nection, presented the report of his com- 
mittee, which stated: “We believe that 
it is against good public policy, therefore, 
to enter into any contract that will limit 
the use of the telephone service to the in- 
struments of anv one make, or that will 
make discrimination against any properly 
constructed toll line or telephone ex- 
change.” 

On motion the report was unanimously 
adopted. 

Mr. James B. Keelyn, of the Keelyn 
Manufacturing Company, Chicago, then 
made an address on the “Relation of the 
Manufacturer to the Operator,” saying that 
their interests are identical; that there 
should be a close relation, and advising 
against entering into contracts with the 
Bell company or substituting its instru- 
ments for the ones now used. He con- 
sidered most instruments now being used 
hy the independents superior to the Bell 
apparatus. The adoption of the Bell 
transmitter and receiver would lead to the 
adoption of other Bell apparatus. He 
also spoke of the inadvisability and prac- 
tical impossibility of standardizing tele- 
phone apparatus. The manufacturer had 
been true to the support of the operator, 
then the operator should likewise be true 
to the interests of the manufacturer. 

Mr. R. G. Abbott, of the John A. Roeb- 
ling’s Sons Company, read a paper on 
“Telephone Cables and Their Construc- 
tion.” He discussed the various gauges 
and kinds of insulation and enumerated 
the advantages and disadvantages caused 
by the various kinds used. 

Mr. C. W. Farr, president of the Farr 
Telephone and Construction Supply Com- 
pany, read a paper on “Bridging Magneto 
Bells,” discussing the main requirement 
that a good magneto bell must meet. The 
paper was discussed bv Messrs. Slater and 
Keelyn. On motion the meeting was ad- 
journed to 2.30 P. M. 

The session reconvened at 2.30 P. M.,and 
thesecretary read the invitation of Mr. PP. 
Lord, of Waupaca, to hold the summer 
meeting of the association at Waupaca in 
conjunction with that of the Northwestern 
Electrical Association, which is to meet 
there on June 26, 27 and 28. The invita- 
tion was accepted. 

It was also moved and adopted that the 
Independent Telephone Association of 
Wisconsin endorse the invitation of the 
city of Milwaukee to the National Telce- 
phone Association to hold its next meeting 
in Milwaukee. On motion it was decided 
to hold the next annual convention of the 
association at Milwaukee. 

The convention then elected officers for 
the ensuing vear as follows: President, 
Richard Valentine, Janesville; vice-presi- 
dent, H. G. Slater, Waupaca; secretary- 
treasurer, H. C. Winter, Madison. Mem- 
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bers of the executive committee were elect- 
ed as follows: W. J. Bell, Baraboo, com- 
mitteeman-at-large; C. W. Twining, Mon- 
roe; F. H. Sweet, Fond du Lac; J. C. 
Harper, Madison ; William Lohmiller, La 
Crosse; B. R. Lewis, Rhinelander ; John 
M. Baer, Appleton; Senator J. C. 
Gaveney, Arcadia; H. H. Stewart, West 
Superior. 

Mr. Slater, chairman of the committee 
for considering combination toll rates and 
the division thereof, reported that further 
investigation was necessary and requested 
that the committee have until the next 
mecting, in June, to make a report. 

Mr. H. R. Ritter, superintendent of the 
Dane County Telephone Company, Madi- 
son, read a paper on “Telephone Construc- 
tion and Maintenance.” He advised 
strongly for using good material and put- 
ting in the best construction, and said that 
different kinds of instruments should not 
be used in the same exchange. The inde- 
pendents have the pole lines, and should 
now string copper circuits for long-dis- 
tance lines and use the iron circuits for 
the local toll business. The paper was dis- 
cussed by Messrs. Keelyn, Gaynor and 
Slater. 


News 


HE deplorable accident on the 
I Liverpool Overhead Railway by 
which, through the burning out 
of one of the motors, a whole train 
was burnt in a tunnel and several lives 
lost, has started afresh that campaign 
of letter writing to the daily press 
picturing the terrible consequences of 
the introduction of electric traction 
which periodically makes its appearance 
on the slightest pretext. It was ap- 
parently fanned into life by a well-inten- 
tioned leader in the Times, which pointed 
to the need of greater facilities than at 
present prevail in the case of a similar 
fire taking place in such a tunnel as that 
of the Central London Railway. This 
guided the imaginative instincts of a cer- 
tain class of gentry into the proper groove, 
and the decidedly grave possibilities under 
various almost impossible conditions which 
immediately followed are worthy of being 
handed down to posterity. And then, a 
few days after, as if only to demonstrate 
that danger is not always a necessary ad- 
junct to a fire on an underground electric 
railway, a locomotive on the City & South 
London Railway fired, but was very quick- 
ly detached, no harm being dccasioned to 
any one in spite of the bold headlines in 
the evening papers. 


Reverting to the Liverpool accident, one 
thing was made abundantly clear at the 
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Mr. Valentine, the newly elected presi- 
dent, made a short address thanking the 
delegates for the honor they had bestowed 
upon him and vouching that he was a 
thoroughly independent telephone man 
and strong against any affiliation with the 
Bell company. 

Mr. C. W. Twining then spoke of the 
plans for extending the lines of the 
Badger State Long-Distance Telephone 
Company. 

Mr. H. G. Slater read and discussed an 
article from the Commercial and Finan- 
cial World on telephone affairs, showing 
that independent telephone properties 
were fast coming into prominence as in- 
vestments for capitalists and the money 
loaning public. 

Mr. E. R. Conklin spoke of his work in 
Illinois in securing franchises in Peoria 
and Springfield and spoke of the system 
being put in by his company. His com- 
pany expects to extend its toll lines north- 
ward to Beloit and connect with the sys- 
tems of Wisconsin. This company has 
also extensive farmers’ systems, usually 
putting ten telephones on a line. 

On motion the convention then ad- 
journed sine dte. 
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The pollcwin firms opened headquarters at the Hotel 
Pfister, and rtained their friends : 

Farr maispuens and Construction Supply Co., Chicago— 
Mr. Farr in charge. ai 


Stromberg-Carlson Talophone Manufacturing Co., Chi- 
cago—Messrs. Nate and Munsell. 


Columbia Telephone Manufacturing Co., Chicago— 
Messrs. Nolen and Mason. 


Dlinois Electric Co., Chicago—Mr. Bacon. 

Standard Telephone and Electric Co., Madison, Wis.— 
Messrs. Parish and Taylor. 

Electrical Supply, Co., Madison, Wis.—Mr. Burch. 

John A. Roebling’s Sons Co.—Mr. Abbott. 

Julius Andrae & Sons, Milwaukee—M<ssrs. Andrae and 
Schmidtburger. 

American ice c Telephone Co., Chicago—Mr. Speed. 

The Green Telephone and Electric Manufacturing Co., 
Milw aulkeo Mess. Green and Hemsing. 

Electric Appliance Co., Chicago—Messrs. Dinsmore 
and McMullin. 

Bell Telephone Mfg. Co., Baraboo, Wis.—Mr. Bell. 

Illinois Electric Specialty Co., Chicago—Mr. Patton. 

W. H. Crumb & Co., Chicago—Mr. Crumb. 

Dearborn Electric Co., Chicago—Mr. Messe 

Sterling Electric Co., Lafayette, Ind. Messrs. Doolittle 
and Taylor. 

Keelyn Telephone Mfg. Co., Chicago—Nr. Keelyn. 

M. B. Austin Co., Chicago—Mr. Aeneis. 

American Electric Fuse Co., Chicago—Messra. Jones 
and Rodomer. 

Williams-Abbott Co., Cleveland, Ohio—Mr. H. C. Dodge 

Chicago Telephone Sup ly Co., Chicago—Mr. Bien 

Swedish-American Tel 0. Co. Chleago— Mr, Briggs. 

H. a Paiste Co.—Mr. Jenkins. 

H. C. Hackney, Milwaukee. 

Kellogg Switchboard & Supply Oo., a a =T Platt. 

F. Bissell Co., Toledo, Ohio—Messrs. C. A. Peckham 
and M.S. Walke 

Central Electric Co., Chicago—Messrs. J. W. Mason 
and S. Mirlin. 
ee uenee Telephone Construction Co., Chicago—Mr. 

Ericsson Telephone Co., New York—Mr. C. M. Monel, 

Peerless Electric Telephone Co.—J. H. Roberteo 

Northern Electric Construction Co., West Superior, 
Wis.— Mr. J. C. Crowley. 

Western Electric Supply Co., 8t. Louls—Mr. Wm. Wilson. 


from Great Britain. 


(By Our Special Correspondent.) 


Board of Trade enquiry into the catas- 
trophe, viz., that the two unfortunate pas- 
sengers who met their death had plenty of 
time in which to make their escape, and 
that only the promptings of their curiosity 
for a closer investigation of the fire 
brought about their fate. Unhappily four 
employés also met their death, the fire 
being aggravated by the fact that a regular 
hurricane was blowing into the tunnel— 
only a short one—at the time. The com- 
pany is to be deeply sympathized with, as 
this is the first serious accident of any kind 
which has taken place on its lines. 


The Light Railways Act (1896) expired 
at the end of 1901, but a bill introduced 
by Mr. Gerald Balfour extended the period 
for another year. It is quite obvious that 
at the present ever increasing application 
of electricity as a motive power for tram- 
way purposes this industry must be more 
adequately catered for legislatively than 
it is under the Tramways Act of 1870 or 
the Light Railways Act of 1896. A fore- 
cast of this is provided by the appointment 
of a departmental committee of the Board 
of Trade. with the object of ascertaining 
what additions or amendments it is de- 
sirable to propose to the bill of 1901. 


In view of the number of the corre- 
spondence classes which exist in and have 
been initiated in America for the dissem- 


ination of electrical knowledge, it may be 
of interest to record that Professor Jamie- 
son, of Glasgow, has started up a series of 
similar classes in electrical and mechanical 
engineering. 


The accompanying photograph gives a 
view of the boiler-house in the Macdonald 
road electric light station of the Edin- 
burgh corporation, the chief feature of 
which is a very fine example of a British 
made coal elevating and conveying plant, 
a portion of which is seen in the illus- 
tration. This plant is operated by means 
of Westinghouse electric motors of six and 
three-quarters horse-power each. Every 
part of the equipment is duplicated and 
the gears are encased in oil baths. Besides 
dealing with the coal in this way the ashes 
are also got away, and taken as a whole, 
the new conveyor company, the makers 
and Messrs. Kennedy & Jenkins, the de- 
signers, are to be congratulated. 


At the moment of writing some doubts 
exist as to what is going to happen in con- 
nection witn the London telephone service 
so far as questions in Parliament are con- 
cerned. The Lord Mayor of London who 
originally intended moving a question 
praying for cheaper rates and a quashing 
of the agreements between the company 
and the Post Office seems, according to a 
rumor, inclined to drop it, but if this 
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happens the London Liberals intend to 
push the matter on with the hope of get- 
ting a select committee appointed to en- 
quire into the matter. 


In November and December last year 
some severe storms caused great inconven- 
ience to the telegraphic and telephonic 
systems of the country, and with a view 
to ascertaining the precise damage and the 
probable cost of it, a question was put in 
the House of Commons. From the reply 
it appears that in all the loss of revenue to 
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The opening of the permanent home 
of the Nationa] Physical Laboratory has 
been fixed for March 19, when the 
Prince of Wales has promised to attend 
at Bushey House for this purpose. 
Bushey House, which was given by the 
late Queen Victoria, has cost nearly £20,- 
000 to refit, and the whole of the work of 
the laboratory will now be traneferred 
here, most of it having as yet been carried 
on at Kew Observatory. 


Mr. Arthur Wright, the well-known in- 
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either side were pretty evenly balanced as 
regards numbers. The whole trouble is 
that the “Wright” system is a little be- 
yond the invelligence of the average con- 
sumer of electric current, and as a result 
it is seen that re would rather pay a little 
more (unknowingly) for something he can 
understand, 1. e., a “flat” rate than is the 
charge which would probably be less on the 
other system, but under which he is bound 
to feel he was leaving himself to a cer- 
tain extent in the hands of the electrical 
supply undertakers. A very fair propor- 
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the Post Office was some £8,000, while the 
cost of repairs is estimated at nearly £30,- 
000. The principal breakdown occurred 
on the northern telegraphic circuits in 
December. | 


Electrical engineers volunteers continue 
to be sent out to South Africa, and no 


difficulty whatever has been experienced in- 


obtaining the necessary numbers for each 
detachment. Several members have been 
selected for somewhat remunerative civil 
posts since their arrival in South Africa, 
and: this may, to a certain extent, have 
acted as a mild stimulant. 


MACDONALD Roap ELECTRIC LIGHT STATION, EDINBURGH, SCOTLAND, 


ventor of the “Wright?” maximum de- 
mand indicator system of charging for 
electric current, recently read a paper be- 
fore the Institution of Electrical Engi- 
neers extolling the virtues of this method 
over the ordinary “flat” all-round rate. 
The subject is an intricate one beyond 
question, and, as one speaker in the dis- 
cussion pointed out, weeks of study were 
necessary in order to graəp the funda- 
mental principles of such a system. Mr. 
Wright’s statement as to the contrariety 
of opinion among electrical engineers 
was amply borne out in the criticisms 
which followed it, and the advocates of 


tion of the speakers in the discussion ap- 
peared to regard the “Wright” system as 
capable of application within limits, aa 
the effect of this tariff upon a certain clase 
of consumer was very inconsistent. 
A. W. 
January 25, 1902. 


Sd 

A new coalfield has been discovered in 
the district of South Worcestershire, lying 
between Chipping Campden and Moreton- 
in-the-Marsh. At the instance of the 
principal land-owners—Lady Northwick 
and Sir P. Van Notten Pole—Mr. Free- 
man Mitford, an expert, has been em- 
ployed, and he has reported that coal ex- 
ists within workable distance of the sur- 


face. 
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SHEIKS ISLAND POWER PLANT. 
BY F. H. LEONARD, JR., E. E. 


On January 11, 1902, a party of promi- 
nent engineers and managers of electric 
power plante were the guests of the Bul- 
lock Electric Manufacturing Company, of 
Cincinnati, Ohio, on a trip to visit the 
power plant designed for Mr. M. P. Davis 
by Messrs. T. Pringle & Son, Montreal, 
Quebec. A special Pullman car took the 
party from Montreal and was met at 
Cornwall by Mr. Davis, who had brought 
with him from Ottawa, in a special Pull- 
man car, some of his friends and a num- 
ber of government officials. 

The whole party drove in open sleighs 
from Cornwall, along the canal bank, to 
the power-house at Milleroches, a distance 
of about six miles, inspecting on the way 
the construction of the transmission line 
and arc lamps hung for lighting the canal 
banks and locks and the switch cabinets 
and transformer houses placed at the 
various locks for controlling the elec- 
trically operated mechanism for opening 
and closing the gates and operating the 
weirs. 

The large rotating-field generator has a 
capacity of 1,000 kilowatts or about 1,350 
horse-power, and runs at 180 revolutions 
per minute, having forty poles and giving 
a frequency of sixty cycles per second, de- 
livering current at the bus-bars at a 
potential of 2,200 volts. 

The exciters have a capacity of fifty 
kilowatts and are sufficient to excite four 
generators similar to the one described 
above. Two exciters have already been 
installed, so that in case of accident to the 
exciter or wheels connected with it the 
other unit can be immediately put into 
operation to take the place of one which 
' might have been accidentally disabled. 

At the switchboard connections are 
made with cables leading to the wire tower, 
on the second floor of which are located 
the raising transformers, which increase 
the pressure from 2,200 volts to 11,000 
volts for the power transmission circuits, 
and to 8,800 volts for use in connection 
with the 100-light circuits of series en- 
closed alternating arc lamps, 250 of which 
are at present distributed along the canal 
banks and at the locks, bridges and guard- 
gates for lighting the Cornwall Canal. 
The power circuits distribute current for 
operating canal gates, swinging the bridges 
and controlling the weirs at the various 
points from lock No. 15 to lock No. 21, 
a distance of about eleven miles, step-down 
transformers being provided at the locks 
to reduce the line pressure from 11,000 
volts to 550 volts, at which it is used in 
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the induction motors. This work does not 
utilize the full capacity of one generator, 
but it is proposed to shortly install addi- 
tional generator capacity so as to provide 
power for other enterprises which are now 
operating by steam, or which may later be 
attracted to the spot by moderate priced 
power delivered electrically in shape ready 
for utilization in various classes of indus- 
try. 

The power-house building is forty feet 
by ninety feet, built of brick above the line 
of cut stone arches over the tail-race, and 
has a steel frame which supports a twenty- 
five-ton traveling crane running the whole 
length of the building, and is covered by 
a steel trussed roof of heavy plank, the 
whole construction being practically fire- 
proof. 

On the side of the power-house next to 
the head-race is located a steel framed 
tower, thirteen by fifteen feet, with brick 
walls three stories in height, the lower 
storv of which is occupied by the high- 
potential switchboard, the next story with 
step-up transformers and the top story is 
devoted to lightning arresters and dis- 
tributing the ends of cables on to cross- 
arms which support the transmission lines 
so that they leave the tower from the two 
opposite sides to serve lines running in 
opposite directions from the power-house. 

The main floor of the power-house is 
occupied by the generators, exciters and 
governors for the water-wheels, the bulk- 
head extending about eight feet into the 
power-house, the top of which, at an eleva- 
tion of about nineteen feet above the main 
floor, serves as a switchboard gallery, the 
width being increased about four feet by 
brackets, over which the floor is extended, 
communication between the gallery and 
main, floor being obtained by means 
of an iron staircase at the centre, with 
brass railing, which also extends around 
the gallery to both ends of the power- 
house, where there are iron ladders on the 
face of the bulkhead, giving additional 
means of communication from the gen- 
erating floor to the switchboard gallery. 

The switchboard is of the Wagner type, 
with illuminated dial dead-beat instru- 
ments for indicating the current in each 
phase on the generator panel, a voltmeter 
switch being provided, so that the single 
voltmeter indicates the voltage on any 
phase. Totaling wattmeters are also 
located on the generator panels, as well as 
static ground detector, synchronizing 
lamps and main switch of the oil type 
and double-break knife switch for gener- 
ator fields. A double-throw switch pro- 
vides for lighting the station either from 
the exciter circuits or from a transformer 
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on the generator circuit. The exciter 
panel has a direct-current voltmeter and 
ammeters for each exciter, with double- 
throw switch, so either exciter can be used 
with any generator or both can be run 
together to excite all the generators. The 
feeder panels have ammeters in each phase 
and oil switches for opening and closing 
the circuits, as well as expulsion fuse 
blocks in each phase. 

One panel feeds the Milleroches power 
and lighting circuit at 2,200 volts, another 
connects the 11,000-volt, step-up, air- 
cooled transformers in the tower with the 
2,200-volt bus-bars, while another connects 
the three sixty-kilowatt, 8,800-volt arc 
lighting transformers to the bus-bars, 
space being left for five additional feeder 
panels. 

The are switchboard and regulators are 
located beyond the space left for addi- 
tional generator panels at the left of the 
gallery, the circuits being controlled by 
plug switches which are also used for mak- 
ing up connections to the transformers. 
Hot-wire ammeters are used to indicate 
the current in each circuit and a static 
ground detector provided with plugs for 
each circuit. The arc regulators are finely 
finished with blue Vermont marble tops 
to match the switchboards and polished 
brass trimmings. 

In the lower floor of the tower is located 
a high-tension plug switchboard with en- 
closed fuses for making up circuits on the 
11,000-volt power lines, and for connect- 
ing primaries of transformers to cables; 
but these switches will seldom, if ever, be 
used for opening circuits as the oil 
switches on the main switchboard will 
serve to open the circuit on the low-ten- 
sion side at the bus-bars. It is expected 
later to install dummy panels in the main 
switchboard to operate electrically con- 
trolled automatic overload switches built 
in brick compartments in the tower. 

The lead-covered cables connecting the 
dynamos and exciters with the switchboard 
are hung in brackets located in trenches 
left in the concrete and ascend on the face 
of the bulkhead, where they are dis- 
tributed from a central point in either 


direction through a trench back of the 


switchboard, which is covered with hard- 
wood gratings, oiled and shellaced. The 
cables are also supported in brackets and 
stanchions in regular order in this trench, 
which also conducts the cables from the 
switchboard into .the space below the 
ground floor of the wire tower, up the sides 
of which the cables are supported on m- 
sulated brackets until they reach the top 
floor where the three wires in each cable 
are separated at the cable-heads and con- 
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nected to the outside lines on the arms 
inside near the ceiling of the top floor. 

The line construction is plain and sub- 
stantial. Shaved cedar poles are used, 
with the exception of a few iron structures 
at the bridge piers and locks. All poles 
on curves are guyed with galvanized sig- 
nal strand, and where guy stubs are not 
used two globe strain insulators are used 
to insulate the guys anchored in the 
ground. The upper cross-arm carries the 
two three-phase 11,000-volt lines, and the 
arm below carries the arc circuits, except 
near the two ends of the line where one- 
half of the arm is used for three-phase and 
the other for are circuits. No. 6 (medium 
hard-drawn) bare copper wire is used for 
both are circuits and power feeders sup- 
ported on four and one-half-inch triple 
petticoat glass insulators. The total line- 
drop is about five per cent and in some 
cases less, but on account of mechanical 
strength it was not deemed advisable to 
reduce the size of the copper. 

A line of barbed wire is stretched the 
whole length of the line on insulators on 
the pole tops and grounded at every fourth 
pole as a protection from lightning, though 
lightning arresters are provided at the 
power-house and at the cable crossings. 

The high-potential lines cross the canal 
in paper-insulated lead-covered and arm- 
ored cables, and provision is made for 
tying the lines together at various points 
so that in case of breakdown the lines can 
be connected so as to work around the 
point in trouble. 

At each lock little substations or cabins 
are located to contain the transformer 
fuseboards and switchboards for con- 


trolling the motors for operating the 


gates, etc. These cabins also serve to 
cover the joint in the cables, which pass- 
ing through the floor go underground to 
the masonry walls of the locks, then 
through the course below the coping stone 
and down the spare top-log checks at the 
head of the lock crossing on the bottom 
out of danger of injury as they are below 
the level of the top of the breast wall and 
covered with a ten-inch by twelve-inch 
timber, thence up the other side in the 
check in the masonry to the same level 
as the starting point, then through the 
wall and earth into another switchboard 
cabin on the island between the two locks, 
the motors on each side of the two locks 
and at the weirs being controlled from 
separate switchboards, though the cabins 
between the two locks, side by side, contain 
switches for motors operating one side of 
each lock. 

The three-phase high-potentia] is re- 
duced in a bank of three transformers 
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from 11,000 to 550 volts, and only the 
lower voltage distributed about each group 
of locks, except for series are lighting 
which crosses back and forth for each lock 
and bridge pier. 

Near the easterly end of the line a spare 
cable is laid across in a trench dug in the 
mud bottom of the canal to connect the 
circuits on the north bank to the south 
bank in case of trouble in either line. 

The horizontal water-wheels for this 
plant were furnished by the William Ham- 
ilton Manufacturing Company, Limited, 
of Peterborough, Ontario, and operate un- 
der a working head of thirty feet. They 
are arranged in two pairs, with a fifth 
wheel used only in case of high back-water, 
the draft tubes of which pass through the 
concrete arches below the floor of the 
power-house and empty into what was 
formerly the river-bed of the St. Lawrence, 
a dam having been built just above the 
power-house by the government for the 
purpose of widening the canal, which cut 
off the channel between the Canadian 
shore and Sheiks Island, leaving a large 
lake on the upstream side of the power- 
house, so that with the still water in this 
lake troubles from ice, which are such fre- 
quent evils in connection with most Cana- 
dian power plants, will be entirely over- 
come. ) 

The Cornwall Canal is part of the deep 
waterway system of the St. Lawrence con- 
necting the Great Lakes with ocean navi- 
gation at Montreal, and has locks capable 
of handling vessels 250 feet long, 50 feet 
wide and drawing 14 feet of water. 

The head-race for M. P. Davis’s power- 
house is cut from the broad channel lead- 
ing to the canal waste weir and is paved 
with stone on a slope of two to one to pro- 
tect the banks. A steel frame supports 
the fine racks, back of which are located 
the head gates, operated by heavy gear- 
ing, which admit of cutting off the water 
from any of the four wheel chambers to 
admit of inspection or repairs of any of 
the wheels. Valves are provided for draw- 
ing off the water after the gates are closed, 
as well as valves for refilling. The regis- 
ter gates on the wheels are operated by 


rods passing through the plates in the 


bulkhead, where they are attached to the 
Lombard governors for regulating the 
speed. 

Lunch was served at the power-house, 
after which many speeches were made, ex- 
pressing admiration of Mr. Davis’s enter- 
prise. Much admiration was also ex- 
pressed in connection with the Bullock 
generator and the arc lighting system of 
the General Incandescent Are Light Com- 
pany, of New York, n 
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SEEKING GUTTA-PERCHA. 


BY GEORGE E. WALSH. 


The building of the new Pacific Ocean 
cable will cause quite a drain upon the 
world’s supply of gutta-percha, and there 
is some concern among dealers as to the 
ultimate effect this may have upon both 
the price and future supply of this most 
important material. It is estimated by the 
cable company which is really engaged in 
manufacturing the great cable that at 
least 3,000,000 pounds of gutta-percha 
will be required for the operation. Not a 
little of the concern regarding the future 
of gutta-percha is experienced by the 
army officers stationed in the Philippines 
in connection with the Signal Corps, which 
has been instrumental in laying many 
miles of cables along the coasts of the dif- 
ferent islands at a cost exceedingly small. 
They have been able to get their supply 
of gutta-percha at Singapore, but if the de- 
mand should unexpectedly double within 
a few months it is feared that the present 
activity of cable laying in the Philippines 
will be seriously handicapped. 

One important feature of the question, 
however, has recently been called to the at- 
tention of the Signal Corps department 
at Washington which presents a rather 
more unfavorable aspect to the subject. 
The Singapore merchants have been for 
years securing their supplies of crude 
gutta-percha from some of the islands of 
the far east, and they have tried to keep 
secret the source of their valuable material. 
It is now understood that this gutta- 
percha is obtained from several of the 
southern islands of the Philippines, and 
that the natives gather the crude product 
and sell it to the dealers for a mere nom- 
inal sum. 

The foresta of the trees grow on thege 
islands in considerable numbers, and the 
exact extent of the supply is only ap- 
proximately estimated. The Signal Corps 
department in the Philippines has taken 
steps to investigate the subject to find out 
the true value of the forests. If the trees 
are found there in sufficient numbers, and 
a chemical analysis warrants it, the new 
forestry division in the Philippines will 
take general supervision of the forests to 
prevent their ruthless destruction. It is 
believed that the gutta-percha forests may 
prove a great value both to the natives 
who work them and the government. 

The actual supplies of gutta-percha are 
such as to cause considerable alarm at 
times to those engaged in cable laying 
and manufacturing. So long as this in- 
dustry ia dependent upon gutta-percha 
for its successful prosecution, the question 
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of conserving and protecting the trees will 
be of importance. It is only in recent 
years that the demand for the substance 
became so general that there was any dan- 
ger of exhausting the supply. But now 
the cultivation of the trees is a matter 
that has attracted the attention of a num- 
ber of nations, and efforts have been made 
to introduce the trees in countries where 
they have never before been found. 

The area in which the gutta-percha 
trees grow naturally is very limited, and 
` even the regions where they can be made 

to thrive artificially are very small. The 
original home of the gutta-percha trees 
is in the Malay Archipelago and the Ma- 
lacca Peninsula. In all other parts of the 
world where the trees have been found 
they have been transplanted there by ac- 
cident or enterprising travelers or plant- 
ers. ‘Thus the Dutch and French have 
tried repeatedly to introduce the trees in 
their possessions in the tropical parts of 
the world. The French transplanted the 
trees to the Congo region, and also to the 
West Indies and French Guiana. Some 
five years ago a large number of the 
young trees were carried from Singapore 
to Cochin China by the inspector of 
French agriculture where they have since 
thrived. The Dutch were also instru- 
mental in transplanting the trees to 
their several East Indian possessions. A 
number of expeditions were sent out half 
a dozen years ago, and the plantations 
established by these expeditions have ap- 
parently proved successful. The trouble 
is that these experiments have all been 
made within recent years, and it is too 
early yet to determine whether or not 
they will succeed. 

There is no question but the gutta- 
percha trees will thrive in parts of the 
world where they were not first placed by 
nature, and in time plantations of them 
may be established sufficient to meet all 
modern requirements. Scientists have, in 
recent years, thought that some good sub- 
stitute could be found for gutta-percha in 
cable laying, and partly relying upon this 
expectation, the efforts to establish new 
plantations have not been pushed forward 
as rapidly as they otherwise would have. 
Search and experiment have been made 
continuously for some substitute for 
gutta-percha, and scientists are labor- 
ing in the field today to make 
the discovery which will make them 
rich. But there is absolutely no other sub- 
stance known or invented for cable cov- 
ering and insulating which will begin 
to give the same satisfaction as gutta- 
. percha. So the deep-sea cables are as de- 
pendent upon the substance for their 
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success as in the days when the first At- 
lantic cable was laid. A peculiarity of 
gutta-percha is that it deteriorates very 
slowly. Cables that have been in the deep 
sea for years have been taken up, and the 
gutta-percha was found in as perfect con- 
dition as when the cables were first laid. 
This durability of the insulating and pro- 
tecting material makes it difficult for any 
substitute to be found. Even after laying 
under the seas for ten and twenty years it 
neither loses its elasticity nor insulating 
qualities, and this is a consideration of the 
utmost importance. 

Cable repairing, of course, is conducted 
on much better lines to-day than formerly, 
but even with our fine repair ships and 
implements it is a pretty costly trip to 
pick up a cable and repair it. Conse- 
quently, the necessity of making the cables 
in the first place as durable as possible is 
of prime importance. When it is remem- 
bered that the very slightest imperfec- 
tion in the insulating covering may very 
soon become a source of trouble, remedied 
only by taking up a portion of the cable 
and repairing it, the value of perfect 
gutta-percha insulating material which 
will neither break, crack nor stretch out of 
position is apparent. It would take a 
material that had been experimented with 
for years before cable companies would 
accept it as a substitute for gutta-percha 
which has been used for decades. 

The gutta-percha belt where the trees 
grow naturally is in the tropical part of 
the world, and the exports have steadily 
increased from that region for the past 
half century. Our cable-making industry 
can be measured to a certain extent by the 
exports of the gutta-percha, for practically 
this industry absorbs about all of the sub- 
stance. Between 1850 and 1864 the ex- 
ports of gutta-percha from the restricted 
region where the trees grow were merely 
nominal, amounting to only a few hun- 
dred tons a year. In 1865 the ex- 
ports amounted to 1,800 tons, and the 
amount increased slowly until 1882 when 
the total exports were 3,800 tons. Then 
shortly after the cable-laying industry be- 
came an important factor, and the demand 
for gutta-percha rapidly increased. In 
1890 the world’s use of gutta-percha for 
cable insulating amounted to 45,000 tons 
per year, and since then the amount has 
advanced until to-day the average annual 
consumption runs from 50,000 to 65,000 
tons. This amount means the destruction 
annually of some 100,000 trees or of 
forests which would take half a century to 
replace. 

Prices for gutta-percha have increased 
in proportion to the demand. Between 
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1876 and 1882 the price just doubled, and 
up to 1890 it had made a further advance. 
In the last decade it has increased about 
one-third more. The building of the new 
Pacific cable will probably give another 
upward turn to the price. This advance 
is a legitimate movement of the market 
because of the relative scarcity of the sub- 
stance and the crude methods of protect- 
ing the forests. Most of these have been 
in the hands of natives who are both igno- 
rant of the value of the trees and of scien- 
tific methods of gathering the gutta- 
percha without definitely destroying the 
trees. 

The lower islands of the Philippine 
group touch pretty closely on what has 
always been termed the gutta-percha zone, 
and the discovery of the trees growing on 
a few of these islands indicates that an 
infant industry may soon be established 
there under the direction of our agri- 
cultural department that will prove of the 
greatest financial value to us. Most of 
the gutta-percha received at Singapore 
has been obtained in the past from these 
southern Philippine Islands, and this has 
been considered equal in quality to any 
imported from the far east. 

The trees are so exacting in their de- 
mands that soil and climate must be just 
right for their success, and few other parts 
of the world have been found to furnish 
these in proper proportions. Sudden 
changes in temperature retard the growth 
of the trees so that plantations rarely 
ever come to maturity; but where the soil 
and climate are suitable the trees are 
luxuriant and rapid growers, repaying the 
planters for their time and expense in a 
short time. 
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Electrical Phenomena in Cosmogony. 


In a paper on the energy of the universe 
in the Revue scientifique, M. I. Skvortzow 
discusses the influence of electrical phe- 
nomena in cosmogony. He considers that 
in the past history of the earth, and of 
other celestial bodies, electrical and chem- 
ical energy have originally played the most 
important part, and that heat energy has 
become more and more important in pro- 
portion as the earth has assumed a more 
material form, so that the more its energy 
has passed from the dynamic to the static 
form the greater has been the absorption 
of dynamical energy in overcoming re- 
sistances. ‘The heat of the earth M. 
Skvortzow attributes to electric currents 
circulating mostly near the surface; the 
interior of the earth, on the other hand, 
he thinks may be as cold as the greatest 
depths of the ocean. Changes in the as- 
pect of the earth, as well as meteorological 
phenomena, are attributed to electric cur- 
rents induced by solar influence. The 
temperatures of different planets are con- 
sidered to depend less on their distance 
from the sun than on their reserve of 
energy and on the currents which the sun 
induces in them in virtue of their axial 
and orbital motions. Will this theory of 
the electromagnetic origin of the earth’s 
heat reconcile the two opposing views on 
the age of the earth? 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Motor Carriages at the Chicago Aut 

mobile Show. : 
The International Motor Car Company 
has arranged a very elaborate display for 
the Chicago Automobile Show, to be held 
in the Coliseum from March 1 to 8 this 
year. The name of this company was 60 
recently changed that the public generally 
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trip through the Grand Cañon and the 
Yosemite Valley. It is a vehicle of thie 
type that was selected for the journey from 
Toledo, Ohio, to Hot Springs, Ark. The 
Toledo exhibit will also include a stand- 
ard Model A with phaeton top and a sur- 
rey of somewhat improved design, al- 


though very similar to the one that was ex- - 


Fic. 1.—Dragram: A-ENGINnE; B-Dynamo:; C-Batrery; D-CoNTROLLER ;3E-Morors ; 
F-ENGINE-STARTING SWITCH. 


has hardly had time to realize that the 
factories at Toledo, Ohio, where the To- 
ledo steam carriages are built, and at In- 
dianapolis, Ind., the home of the Waverley 
Electric, are both included when the Inter- 
national Motor Car Company is men- 
tioned. 

The entire exhibit at Chicago is to be 
very artistic, and while each division of 
the company will have a complete line of 
vehicles on exhibition, they will be so ar- 
ranged that the whole will make a very 
striking display. The general designs are 
already well along for the booth, and it 
will probably be more elaborate than the 
exhibit at the Madison Square Garden 
show. 

The Waverley portion of the exhibit 
will include a little light road wagon of 
the well-known type, and a vehicle of simi- 
lar construction with a phaeton top. A 
delivery wagon of new design will also be 
included in the exhibit, and a substantial 
surrey fitted with artillery wheels and 
otherwise up to date. , 

The Waverley department has under 
construction a vehicle of entirely new de- 
sign which is expected will make a sensa- 
tion in trade circles, and which it will 
exhibit at Chicago. 

The Toledo department will have on 
exhibition its standard Model A Toledo 
steam carriage, such as was selected for the 


hibited at the Madison Square Garden 


show. 
The Toledo Junior will be a prominent 


the other well-known light vehicles are 
designed. The Toledo Junior is equipped 
with a boiler the same as the regular To- 
ledo Model A, excepting that it is of 
lighter steaming capacity. The frame of 
this carriage is of the well-known type 
previously shown on some of the Toledo 
models. It is very flexible and the vehicle 
is very easy riding. The Toledo Junior 
weighs about 850 pounds. A new model 
Toledo that will be exhibited for the first 
time at the Chicago show is the dos-a-dos. 
The lines of this machine are very attrac- 
tive. 


A New Combination System Auto- 
mobile. 

Among the number of automobiles to 
be seen in daily operation, the close ob- 
server will notice the very emall percent- 
age devoted to business purposes or for 
heavy trucking. That there is a demand 
for heavy motor vehicles there can be no 
doubt, for in these days of keen competi- 
tion, anything that will show a saving in 
cost of operating as compared with horses 
and at the same time relieve the congested 
condition of busy streets will be wel- 


Fie. 2.—SHowina RUNNING GEAR AND STEERING APPARATUS. 


exhibit of this company. This is a neat 
little vehicle of light construction for 
general city and town use; in fact, it is 
designed to fill the same field for which 


comed by the progressive business man. 
But it is necessary to have a vehicle that 
is absolutely reliable, easily handled and 
economical. The problem of power ap- 
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parently solved in light pleasure vehicles 
is found to be much more difficult to meet 
in heavy ones. 

Realizing the limitations from which 


ELECTRICAL REVIEW. 


(carrying the peak of the load) does not 
have to be watched by the operator, being 
entirely automatic. As the output of the 
engine does not vary no governor is re- 


Fic. 8.—FINISHED EIGHTEEN-PAassENGER OMNIBUS. 


both gasoline and electric motors suffer, 
the Fischer Motor Vehicle Company has 
for the past five years been perfecting a 
combination system. This system, it is 
claimed, possesses all the good qualities 
of the electric and gasoline combined, 
while eliminating by the combination the 
disadvantages inherent to each alone. 

Fig. 1 is a diagram illustrating this sys- 
tem, which consists of a combined gasoline 
engine and dynamo, one motor for-each 
(rear) drive-wheel, a small storage bat- 
tery and controller. The adyantages 
claimed are that there is no mechanical 
connection between the engine shaft and 
vehicle drive-wheels, therefore the dynamo 
is free to run at a practically even speed, 
producing a constant supply of electricity. 
The electric circuit is so arranged that 
when running the vehicle under normal 
conditions (loaded, on the level) the cur- 
rent goes directly from the dynamo 
(through the controller) to the motore, 
Lut when coasting down grade, slowing 
up or, in general, when less power is 
needed than that furnished by the engine, 
the current is automatically taken up by 
the battery which is connected to the wir- 
ing at a point between the dynamo and 
controller. Again, when extra power is 
needed, as in ascending steep grades or 
starting heavy loads, the battery promptly 
furnishes the deficiency. This action 


quired and the gas and air mixtures can 
be set permanently for perfect combus- 
tion ; this ensures great saving in fuel and 
prevents the usual bad odor. As 
the speed of the engine is almost 
constant the balance will be prac- 
tically perfect, preventing vibra- 
tions. The starting of the engine, 
by simply throwing in a switch 
controlled by the driver, is also 
claimed to be a very important 
feature. 

Fig. 3 shows an eigh- 
teen-passenger omnibus 
recently completed. The 
vehicle and its full 
equipment, excepting 
the ‘batteries, -were de- 
signed by its chief engi- 
neer, L, G. Nilson, and 
built at the company’s 
Hoboken shops. 

Fig. 2 is a photo- 
graph of the standard 
running gears which 
consist of an angle 
steel under frame to which various parts 
of the machine are attached. The front 
portion carries the gasoline engine, dyna- 
mo, controller and steering gear. The 
front axle, instead of the usual heavy 
forging, is trussed somewhat on the prin- 
ciple of a bridge and carrie extra long 
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and flexible platform springs bolted to 
the brackets on the frame. The rear axle, 
with the wheels, spring, two motors and 
reduction gears, forms a complete driving 
unit. All parts subject to wear are en- 
tirely encased so as to be properly lubri- 
cated and at the same time protected 
against dust and moisture. No reach is 
used, the half elliptic springs conveying 
the power from the rear axle to the 
frame. The water cooler is suspended un- 
der the frame between the front and 
rear axles. The illustration, Fig. 2, shows 
the running gear complete in every re- 
spect, and Fig. 3 the body in place, mak- 
ing a finished bus. 

The power equipment consists of a ten- 
horse-power three or four-cycle gasoline 
engine running 600 revolutions per 
minute. All wearing parts are extra 
large, provision is made for taking up 
wear, lubrication is entirely automatic 
and the general construction designed for 
constant work with a minimum amount 
of care. Directly on the engine shaft 
is placed the armature of a five-kilowatt 
110-volt dynamo. The motors are of a 
special “twin” type (built together), five 
horse-power each and will stand an over- 
load of 100 per cent for a half hour, or 
200 per cent for five minutes, without 
sparking at brushes. The controller is of 
the series parallel type of five forward 
speeds from two and one-half to ten miles 


Fie, 1.—Moror wrra REDUCING GEARS. 


per hour and two reverse speeds from two 
and one-half to five miles per hour, all 
controlled from one lever. The batteries 
consist of fifty cells of ninety ampere- 
hours capacity. The front wheels are 
thirty-eight inches and the rear forty-six 
inches, equipped with four-inch Calumet 
solid rubber tires. 


en 
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Reducing Gears and Enclosed Motors. 

Careful study is being made of the 
conditions and requirements of modern 
manufacturing and industrial establish- 
ments, with a view to constructing a 
motor which will embody features 
specially adaptable to give satisfactory 
and efficient service under all reasonable 
conditions with a minimum of attention, 
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cost of an ordinary motor wound for ex- 
ceedingly slow speed. 

When protection against moisture, dust 
or any other foreign substances is de- 
sired, a type of enclosed motor is most 
desirable. Fig. 2 shows the Universal 
motor with enclosed head. A number of 
these motors has been installed in tan- 
neries in Philadelphia, and also in grain 


Fig. 2.—ENCLO8ED MOTOR, WITH VENTILATING Heap OPEN. 


and which can also be adapted to any form elevators and other places where protec- 
of drive. In Fig. 1 is shown an applica-/.tion is desired, not only against moisture 


tion of reducing gear with the Jenney 
Universal motor, manufactured by the 


Fie. 3.—ENcLoxep Motor, wits VENTI- 
LATING HEAD. 


Jenney Electric Manufacturing Company, 
Indianapolis, Ind. A large number of 
these motors with double reducing gears 
has been installed for driving lathes and 
other machine-shop tools, where slow 
speeds are desired, without the excessive 


but against explosive and inflammable 
dust. When protection is desired onlv 
against larger particles such as motors 
would be subjected to connected to print- 
ing-presses and punching machines, a 
tvpe of Universal motor with ventilated 
head, as shown in Fig. 3, is designed. 
The frame of this motor is spherical 
and consists of a single casting. The 
circular bands or flanges cast on the sides 
are turned true to gauge and are drilled 
and tapped around the entire circumfer- 
ence to receive the supporting foot. The 
supporting foot is cast separate and may 
be attached to any part of the frame de- 


. sired. This construction permits the 


motor being mounted on ceiling or side 
walls, or at any angle required. 

The bearings are of phosphor-bronze 
and interchangeable, and are self-align- 
ing and self-oiling. The armature cores 
are built up of plates stamped out of a 
special grade of soft annealed steel, are 
accurately notched to receive the coils and 
are magnetically insulated from the shaft 
and mounting by brass clamps. The coils 
are form wound and thoroughly insulated 
before being placed on the core. Large 


commutators are used, built up of pure 
lake copper bars, carefully insulated by 
selected mica strips. The field coils are 
wound on metal spools with brass flanges, 
except the smaller sizes which are form 
wound and taped. Radial carbon brushes 
are used on all sizes, and the holders are 
of a very simple, convenient and effective 
form, allowine either individual or simul- 
taneous adjustment of tension and posi- 
tion. 


ease 
Alternating-Current Fan Motors. 
The accompanying illustration gives a 
good idea of a swivel and trunnion type 
of alternating-current desk fan made by 
the Emerson Electric Manufacturing Com- 
pany, of St. Louis, Mo. This company 
was among the pioneers in manufacturing 
alternating-current fans. The design of 
these machines is such as to secure high 
efficiency and good power-factor, and 


ALTERNATING-CURRENT Desk FAN. 


the shape of the fan blades is such as to 
reduce greatly the disagreeable humming 
noise due to their operation at high speed. 
The companv manufactures many different 
types of fans for alternating-current cir- 
cuits. 


BOOK REVIEW. 
“The Electrician Wireman’s Pocket-Book.” 
Edited by F. C. Raphael, London. The 
Electrician Printing and Publishing Com- 


pany, Limited. Leather. 330 pages. 3 by | 


7% inches. 175 illustrations. Supplied by 
the ELEcTRICAL REVIEW at $2.50. 


This excellent book is compiled, of 
course, principally with reference to the 
needs of British electrical workmen, so 
that a large part of its contents is not 


available for American workmen. Con- 
trary to the usual English custom, this 
pocket-book is really a book that can be 
carried in the pocket. 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


public in Chicago last week con- 

cerning the work on the tunnels 
which are being constructed under the city 
by the Illinois Telephone and Telegraph 
Company. Work is being pushed from six 
different points, and it is announced that 
already more than five miles of this tunnel 
have been completed in the business sec- 
tion of the city. It is the purpose of the 
company to install the automatic system 
of telephones and negotiations have been 
completed with the Automatic Electric 
Company, of this city, for 25,000 tele- 
phones. The Illinois company proposes to 
begin the installing of this system at once 
and expects to be ready for business by the 
opening of fall. 


A N interesting bit of news was made 


The Evanston, Ill., Yaryan and Evans- 
ton Illuminating companies have effected 
a consolidation and the two concerns will 
be reorganized under a new franchise and 
operate a large light and heating plant 
which will cost $1,000,000. It is said that 
the operation of the new company will not 
be confined to Evanston, but will reach 
out along the Lake Michigan shore as far 
north as the Wisconsin line. Mayor E. G. 
Gorton, of Lake Forest, and Mr. H. S. 
Humphrey, of Pittsburgh, Pa., are said 
to be the moving spirits in the enterprise. 
The former is a director in the Chicago 
Edison Company and the latter has been 
connected with the Westinghouse alec- 
trical plant in Pittsburgh as general man- 
ager. The operation of the two companies 
in Evanston as rivals has not been a very 
successful venture, and the consolidation 
is expected to result in developing a sys- 
tem of heating and lighting which will be 
mutually beneficial to both stockholders 
and patrons of the concern. 


A peculiar feature of the market here 
is the remarkable rise in Chicago traction 
stocks. In spite of the agitation which 
has been going on for some time, which 
would generally have had a depressing ef- 
fect upon these securities, their price has 
been steadily increasing. The stock of the 
Chicago City Railway Company showed a 
gain of twenty-eight points between Jan- 
uary 30 and February 15, while the gain 
in North Chicago Railway stocks during 
the same period was seventeen points. The 
West Chicago and Union Traction com- 
panies also showed gains, but not so great 
as the other two. It is hinted that some 
great financial interests are at work at- 
tempting to solve the traction question in 


Chicago, and the belief that these efforts 
may be successful seems to be having its 
effect on the market. Rumors that the 
Elkins-Widener people were trying to se- 
cure control of all the Chicago lines were 
current for a time. It was also said that 
J. P. Morgan was in some way connected 
with the rise in the value of stocks, but 
these stories seem to lack verification. 
Meantime the traction situation is more or 
less chaotic, and the man who can “call” it 
could put the combination book at any 
American race track out of business in a 
very few bets. 


In his address to the Independent Tele- 
phone Association of Wisconsin, at the 
annual meeting at Milwaukee on February 
19. President A. L. Hutchinson, of 
Weyauwega, showed the rapid growth of 
the independent movement in that state, 
as well as the sound basis upon which this 
growth has taken place. “There are to- 
day,” said Mr. Hutchinson, “over 160 dis- 
tinct telephone companies in Wisconsin, 
not including several properties owned by 
single individuals. Full statistics,” he 
said, “had not yet been collected, but re- 
ports from ninety of these companies show 
a mileage of toll lines amounting to 5,- 
548, divided as follows: Grounded cir- 
cuits, 3,172 miles; iron metallic circuits, 
2,203 miles, and copper circuits, 173 miles. 
There are 130 exchanges, 629 toll stations, 
and the total number of telephones in 
operation is 17,763. The capital invested 
in these enterprises amounts to $1,467,- 
900.” Mr. Hutchinson thought that these 
figures would be increased at least twenty- 
five per cent as soon as full reports from 
all the companies could be secured. This 
is a wonderful showing. There is no end 
of enthusiasm among the independent 
people in Wisconsin, and it is safe to say 
that they will continue to push out along 
new lines, making all needed improve- 
ments, until eveiy city, town and village 
in the state shall have been reached and 
connected up. 


The movement, begun some years ago, 
to organize an interstate telephone asso- 
ciation to include the western states, has 
now reached a point where its success is 
apparently assured. The members of the 
Illinois Independent Telephone Associa- 
tion, as well as the manufacturers and 
supply men, are enthusiastic over the proj- 
ect, and last week sent a delegation to 
Milwaukee to invite the Wisconsin Inde- 
pendent Telephone Association to be pres- 
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ent at a meeting in Chicago on April 9, 
10 and 11, at which time the big associa- 
tion will be organized. The committee 
from Illinois which attended the Wiscon- 
sin association and asked the cooperation 
of its members consisted of Dr. I. A. 
Lumpkin, of Mattoon, Ill., president of 
the state association; J. J. Nate, H. B. 
McMeal and S. A. Dinsmore, of Chicago. 
The invitation received great favor at the 
hands of the Wisconsin people, and the 
convention unanimously voted to accept 
it. 


As a mark of esteem and appreciation 
of his services in the development of ma- 
chinery in America, the gentlemen who 
entertain Prince Henrv of Prussia at 
a private breakfast in New York city on 
the morning of February 26, invited Mr. 
Edwin Reynolds, of Milwaukee, chief en- 
gineer of the Allis-Chalmers Company, 
to be present on that occasion. Mr. Rey- 
nolds accepted the invitation. Mr. Rey- 
nolds’s career has been a remarkable one. 
He is seventy-one years of age, and for 
fifty-four years has worked with zeal and 
wonderful success in his chosen field. It 
is his master mind that presides over the 
engineering department of this great cor- 
poration, and the engines he has built— 
the offspring of his genius—have been 
sent to all parts of the world to turn the 
shafts of industry and develop the earth. 
Mr. Reynolds built a giant 1,000-horse- 
power engine which is now installed in 
the big Berlin establishment of Ludwig, 
Loewe & Company, and this is said to be 
one of the few large engines ever exported 
by this country to Germany. It is a 
compliment to Prince Henry to think that 
he finds pleasure in the acquaintance of 
such men as Mr. Reynolds. 


The Iowa state telephone convention 
will be held in Des Moines, March 11 and 
12. A full attendance is hoped for as 
there are many subjects of importance 
which will come before the convention for 
discussion. 


In the annual report filed last week, 
President Hamilton, of the Chicago City 


Railway Company, said that in order to 


properly subserve the interests of the pub- 
lic a number of changes ought to be made, 
such as the replacement of a large part of 
the equipment of the system, the changing 
of motive power on the lines, better ter- 
minal facilities in the business districts of 
Chicago and “reasonable grants, with such 
conditions as warrant the expenditure of 
the several millions required to make in 
vestments safe.” The report furnished 
some interesting figures as to income and 
expenses of the lines for the year. 
Chicago, February 22. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


TENDERS FOR CHRISTIANA—The British 
Consul-General at Christiana reports that 
tenders are invited for 3,000 metres 1.5 mm. 
india-rubber insulated copper wire, 4,000 
metres seven-strand india-rubber insulated 
copper cable, 100 kilog. tinned plain copper 
wire and 150 kilog. three-strand plain copper 
wire. Tenders should be made to Telegraph 
Inspector’s Office, No. 8 Stenersgade, Chris- 
tiana. 

WINNIPEG RiveR Power PLANT—Arrange- 
ments are said to have been completed with 
New York capitalists to start immediately 
the carrying out of the enterprise of erect- 
ing large pulp and paper mills and devel- 
oping some 100,000 horse-power from the 
Winnipeg River, located about sixty-five 
miles from the city of Winnipeg, Manitoba. 
The mills are expected to be in operation 
within two years and the intention is de- 
clared of transmitting power to Winnipeg 
next fall. 

POWER TRANSMISSION IN TENNESSEE—MYF. 
A. M. Barron, a consulting engineer of Chi- 
cago, is engineering a deal by which 10,000 
horse-power will be developed in middle 
Tennessee, and carried, by high-tension 
service, a distance of 100 miles to an estab- 
lished market. The current will be stepped 
up from 1,000 to 30,000 volts, then down to 
2,000. Two-phase generators will be used 
and three-phase transformers in transmis- 
sion, delivering the product two-phase to 
rotary transformers for traction purposes. 
Induction motors will be used for power pur- 
poses. 

CONNECTICUT RAILWAY Deat—It is under- 
Stood that a trolley deal has been consum- 
mated by which the Meriden, Southington & 
Compounce Tramway Company has passed 
into the hands of the Connecticut Railway 
and Lighting Company, controlled by the 
United Gas Improvement Company, of Phila- 
delphia. "The Meriden, Southington & Com- 
pounce road runs from Meriden to Lake 
Compounce. Its acquirement gives to the 
Connecticut Railway and Lighting Company, 
with the exception of the New Haven road, 
almost a through line from southern Con- 
necticut to Hartford. 

CONVERTING FRENCH TRAMWAY SYSTEMS— 
The Compagnie des Tramways a Vapeur de 
Saint Etienne, France, the Saint Etienne 
Steam Tramways Company, is reported to be 
contemplating the conversion of its system 
into electric motive power. The Calais 
Tramways Company, Limited, which con- 
cern controls all the horse tramways in the 
city of Calais, France, is reported to be 
about to convert the entire system into 
electric traction. The general manager of 
the company is M. August Gabriel, Boule- 
vard Gambetta, Calais. The registered offi- 
ces of the company are at 57 Moorgate street, 
London, E. C. 


Russian SUBSIDY FOR ELECTRICAL WorRKS— . 


An extensive plant for the manufacture of 
electrical machinery, etc., is now under con- 
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struction at St. Petersburg. A company has 
been organized under the Russian laws for 
the purpose of operating the plant, which 
will turn out electrical equipment princi- 
pally for the government. A subsidy of 
$1,500,000 has been granted by the Russian 
authorities. The capital of the enterprise 
is $3,000,000, mostly subscribed by Moscow 
parties. The plant, which will cover twenty- 
eight acres and employ some 1,500 men, will, 
it is said, be one of the most modern and 
most complete works of its description in 
Continental Europe. Everything, other than 
the castings, which will be imported from 
the United States, will be manufactured at 
the St. Petersburg factory. 

REPORTS FROM OHIO—It is stated in Ohio 
financial circles that a “securities holding” 
company planned for the Cincinnati, New- 
port & Covington and the Union Light, 
Heat and Power Company merger has 
been arranged in New York. A com- 
pany capitalized at $10,000,000, half pre- 
ferred, with five Cincinnati, Newport & 
Covington and four Union directors, is to 
be formed, it is said. Cincinnati, Newport & 
Covington stockholders will get about par 
for their stock in preferred shares, the ex- 
change being optional, and Union stockhold- 
ers are to deposit all their stock at about 
$50 in exchange for the new securities. The 
companies will for the present be operated 
separately. Some stock is to be kept in the 
treasury and about $100,000 to be held for 
settlements. The plan will be submitted to 
the Cincinnati, Newport & Covington stock- 
holders. J. C. Ernst, of Covington, it is 
said, will be the head of the new company. 


AMERICAN ENGINES AND DYNAMOS FOR 
EUROPEAN LIGHTING PLANT—A recent order 
of especial interest, illustrating the fact 
that a constantly increasing demand for 
American machinery is being created, has 
been placed with a large New York firm. It 
provides for a new electric light and power 
Plant at Stockholm, and consists of two 
250-horse-power Westinghouse vertical cross- 
compound engines, directly connected to two 
Westinghouse generators. As this equipment 


will follow closely the lines of standard 
American practice, the Swedish capital will 
soon have an up-to-date Yankee lighting 
plant. The plans call for an outfit erected 
on a rigid and massive bed-plate, the gener- 
ator armature being mounted on the engine 
shaft. The engine bearings are adjustable 
from the lower side so as to preserve align- 
ment with the outboard bearing, and many 
other features that are commonly found in 
American lighting plants will be introduced 
in this station. 


PERSONAL MENTION 


Mr. Marg Lown, of the Narragansett Elec- 
tric Lighting Company, of Providence, has 
recently returned to his home city from a 
tour of inspection to the electric lighting 
companies of New York, Buffalo and Chi- 
cago. In these cities Mr. Lowd found much 


in the progressive nature of the electric 
lighting field to interest him. The Nar- 
ragansett Electric Lighting Company is one 
of the best managed large companies of its 
class and a highly successful corporation. 
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ELECTRIC RAILWAYS 


WASHINGTON, D. C.—The Washington, 
Alexandria & Mount Vernon Electric Rail- 
way Company will, at an early date, com- 
mence laying a double track from Spring 
Park to Arlington Junction. 


Quincy, ILL.—The Quincy street Car Com- 
pany has decided to extend its tracks to 
Walton Heights and also to make a loop 
through the grounds of the State Soldiers’ 
Home. Work will be commenced at the 
opening of the spring season. 

ALBANY, N. Y.—A certificate of consolida- 
tion of the Westchester Traction Company 
and the Ossining Electric Railway Company, 
formerly the Westchester Traction Company, 
was filed with the Secretary of State re- 
cently, the capital being $300,000. 

SALT LAKE City, UTAH—At a recent meet- 
ing of the city council a franchise to con- 
struct and operate a double-track electric 
street railway was granted to F. E. Flattery 
and J. F. McCarron, of Detroit, Mich., and 
George A. Gibbs, of Salt Lake City. 


RoOcKLAND, ME.—A company to be known 
as the Rockland, South Thomaston & Owl’s 
Head Railway has been formed here, which 
has petitioned the railroad commissioners 
for approval of organization and a franchise 
to build and maintain a street railway. 


BALTIMORE, Mp.—The municipal electrical 
commission has decided to build the exten- 
sion of the subway system requested by the 
United Railways and Electric Company from 
North and Madison avenues to Druid Hill 
avenue to the Retreat street power-house. 


MARINETTE, W1S.—T. F. Frawley, it is said, 
has secured control of the White Rapids 
water power, thirty miles from Menominee, 
and an electric line will be built from Spald- 
ing, Mich., to Marinette, and from Marinette 
to Peshtigo and Oconto, and ultimately to 
Green Bay. 


St. Louis, Mo.—For a consideration of 
$10,000, paid to the County Court at Clayton, 
the Terminal Association has been granted 
a franchise to build a belt line from a point 
on the St. Charles Rock Road to the western 


city limits. The work will begin at once, ’ 


and the cost of the line will be in the neigh- 
borhood of $3,000,000. 


Marion, INp.—The Ohio & Indiana Trac- 
tion Company now has a continuous right 
of way from Toledo, Ohio, to Marion, a dis- 
tance of 157 miles. The Toledo & Bryan Air 
Line Company has sold its property to the 
Ohio & Indiana Company, and the consoli- 
dated organization is known as the Ohio & 
Indiana Air Line Railway Company. 


PrrTsBurGH, Pa.—A charter has been 
granted in Harrisburg to the Monaca, Beaver 
& Smith’s Ferry Electric Railway Company. 
The new line will be an extension of the 
Coraopolis & Monaca Electric Railway from 
Monaca to Smith’s Ferry, at the state line, 
where it will connect with East Liverpool 
lines and make a through connection from 
Pittsburgh to Wheeling. 
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ELECTRIC LIGHTING 


Marion, On10—A movement is on foot at 
present to organize a company here for the 
purpose of requesting a lighting franchise 
from the council. Columbus parties are 
said to be backing the enterprise. 


OAKLAND, CaL.—The board of supervisors 
has granted a contract for lighting tne San 
Leandro road from Oakland to Haywards 


to the Suburban Electric Light Company 


for $206.40 per month for two years dating 
from March 15. 


MIDDLETOWN, OnIo—Under an agreement 
recently effected between the Lancaster Elec- 
tric Light Company and the Edison Electric 
Illuminating Company, the latter will have 
control of all the electric light power in 
Lancaster County. 


Santa PAULA, Cau.—The Santa Paula Elec- 
tric Light and Power Company is wiring the 
town and its residences preparatory to estab- 
lishing its plant in this vicinity. The change 
from dark streets to well tighted thorough- 
fares will be welcomed. 


ABERDEEN, S. D.—An ordinance is now be- 
ing passed by the city council extending the 
franchise of the Aberdeen Gas Company 
twenty-five years. Incandescent electric 
lights are to be furnished in addition to the 
arc light system now 1n use. 


EscaNABA, Micu.—Outside capitalists have 
made an informal offer of $70,000 for the 
municipal electric lighting plant, which 
since its installation has not been a finan- 
cial success. Should the company secure 
the system, extensive improvements will be 
made. 


Renovo, Pa.—After a warm discussion the 
council, by a vote of five to four, has ap- 
proved the contract with the Renovo Elec- 
tric Light Company for lighting the town 
streets. The con-ract provides for twenty 
arc lamps of 1,2000 candle-power, the rate 
for each to be $78 a year. 


HARTFORD City, INp.—At a special session 
of the city council it was unanimously de- 
cided to accept the proposition of the Ameri- 
can Light and Water Company to purchase 
the electric lighting system of this city. 
The company will reconstruct the entire 
plant, and greatly increase the number of 
street lights. 


SHEFFIELD, ALA.—Mr. F. Brumbach, of Chi- 
cago, an expert electrician, has been in 
Sheffield for some time investigating condi- 
tions with a view of installing a modern 
electric lighting system. It is understood 
that he will purchase the building and con- 
nections of the present plant, but will use 
entirely new machinery. 


GRAND Rapips, Micu.—The Peninsula 
Electric Light and Power Company, of Mar- 
quette, has contracted for a new 1,500-horse- 
power engine, and a 12,000 incandescent 
light dynamo, and other electrical appli- 
ances. During the last two years the com- 
pany has spent over $100,000 in rebuilding 
its lines all over the county. 


SUMMITVILLE, tND.—The Summitville Elec- 
tric Light and Power Company has been 


incorporated and has received its charter 
from the Secretary of State granting it per- 
mission to follow out its line of business 
for fifty years. This new step adds perma- 
nence and assures stability to the enterprise. 
The company is capitalized at $3,600, the 
stock being held by the directors, J. W. 
Gordon, W. C. vordon and H. E. Howard. 


CINCINNATI, OHIO—The contract for the 
electric light wire cables to be used in the 
underground conduits in the centre of the 
city has been let by the Cincinnati Gas and 
Electric Company. The contract for the 
underground subways and construction work 
was let some time ago. The work is to be 
completed by May 15, and includes that 
territory between Freeman and Eggleston 
avenues and Third and Liberty streets. 


Oneonta, N. Y.—One of the largest finan- 
cial transactions in Oneonta in recent years 
has just been consummated, and a large 
bulk of the stock of the Oneonta Gas Com- 
pany and the Oneonta Electric Light and 
Power Company and the entire holdings of 
the Electric Water Company, of Oneonta, 
have been transferred to N. C. Fletcher, of 
Providence, R. I., who, it is understood, 
represents large financial interests of that 
city. 


RacinE, Wis.—Articles have been filed by 
the Wisconsin Heat, Power and Light Com- 
pany, with a nominal capital of $25,000; in- 
corporators: Martin Clancy, C. M. Dietrich, 
Jens Jenson and Peter B. Nelson, to com- 
pete with the Milwaukee Electric Railway 
and Light Company; $175,000 will be ex- 
pended in the construction of a plant. A 
heating plant will also be erected, and stores 
and residences will be furnished with hot- 
water heating and electric light. 


ALTON, ILtt.—A new electric lighting com- 
pany, backed by prominent Alton business 
men, is being organized for the purpose of 
furnishing lights in the business district of 
the city. The new company will be for the 
mutual benefit of the stockholders and will 
furnish light at a figure as near actual cost 
as can be done. Mr. Edmond Beall, a promi- 
nent Alton manufacturer, will organize the 
new company, and with him will be asso- 
ciated many of the most prominent business 


-men of the city. 


NEW INCORPORATIONS 


MAbDISON, WiIs.—The Green Bay Light and 
Power Company. 


SPRINGFIELD, ILL.—The Citizens’ Gas and 
Electric Light Company, of Madison, Wis. 
$200,000. 


CuicaGo, ILL.—The Western Electric Com- 
pany from $8,000,000 to $15,000,000 and an 
increase of the number of directors from 
nine to eleven. 

Peoria, ILL.—Standard Electric Meter Com- 
pany. $50,000. To manufacture electric 
meters. Incorporators: J. H. Blusch, E. J. 
Ebersol and others. 


St. Louis, Mo.—The Laclede Power Com- 
pany. Increased its capital stock from $400,- 
000 to $800,000, the increase being paid up. 
The company’s assets are $840,357.30 and its 
liabilities $17,528.20. 
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JERSEY CITY, N. J.—National Light Supply 
Company, 90 Orange street, Bloomfield, N. J. 
$50,000. Incorporators: Irving H. Brown, 
Harry B. Perkins, Wm. E. Billings. 

ALBANY, N. Y.—The National Gas and Elec- 
tric Light Company, of Sandy Hill. Capital, 
$51,000. Incorporators: Brodie G. Higley, 
Norman T. Drake and W. J. Gallagher. 


CoLUMBUs, OH!Io—The Greenville, Ver- 
sailles & Northeastern Traction Company. 
$1,000. To construct a railroad from Green- 
ville, Darke County, to Loraine, Shelby 
County. 

Los ANGELES, CAL.—The Pomona & On- 
tario. Light and Power Company. $150,000. 
Directors: William H. Schweppe, F. O. 
Johnson, R. B. Dickinson, F. B. Braden, all 
of Los Angeles, $1,000 each; W. F. Jo-dan, 
Riverside, $146,000. 

Mapison, Wıs.—American District Tele- 
graph Company, of Milwaukee; amendment 
increasing capital stock from $100,000 to 
$200,000. Green Bay Light and Power Com- 
pany; amendment increasing capital stock 
from $150,000 to $300,000. 

DAVENPORT, IowA—The Davenport & West- 
ern Railway Company. To build electric 
railways in Davenport and to Muscatine, 
Cedar Rapids, Iowa City via Buffalo and 
Blue Grass. $150,000. Mr. Robert Kercher- 
val is president and other citizens of Daven- 
port are incorporators. 

ALBANY, N. Y.—The Lake Erie Traction 
Company, of Westfield. $101,000. Directors: 
E. A. Ryan, T. H. Paist, D. B. Saxton, G. D. 
Howell, S. C. Myers and Hubert A. Clark, of 
Philadelphia; T. B. Hall, of Camden, N. J.; 
Maurice E. White, of Norristown, Pa., and 
William L. Minton, of Westfield. 


TRENTON, N. J.—Delaware Valley Traction 
Company. $100,000, of which $25,000 is paid 
in. The stock is divided into 1,000 shares of 
the par value of $100 each. The company 
proposes to build a line from Trenton to 
Pennington. Incorporators: W. A. Buchanan, 
George Buckman and W. F. Sadler, Jr. 

BALTIMORE, Mp.—-The Baltimore & Fred- 
erick Electric Railway Company. $1,500,000. 
To build a line from Baltimore to Frederick, 
forty-five miles. Incorporators: Frank H. 
Callaway, John W. Ellard and James E. 
Ingram, Jr., of Baltimore; Senator J. Bea- 
man, of Carroll County, and J. Roger Mc- 
Sherry, of Frederick. 


INDIANAPOLIS, INbD.—The Indianapolis In- 
terurban Terminal Company; $50,000; in- 
corporators: Charles Finley Smith, William 
C. Irwin, Medford B. Wilson, John W. Chip- 


‘man, Samuel E. Rauh and Alfred M. Gloss- 


brenner. The General Construction Com- 
pany; $50,000; directors: W. L. Kahn, S. J. 
Mack, H. C. Stillwell, George Lilly, S. E. 
Raub, Henry Raub. l 


ToLEvo, OH10—The Toledo Electric Rail- 
way. $200,000. To build and operate an 
electric railway from Traer, Iowa, through 
Toledo and Tama and thence south into the 
coal regions of Mahaska County, terminating 
at the town of Buxton. Mr. W. C. Walters 
18 president, Mr. J. R. Caldwell, vice-presi- 
dent, Mr. C. E. Walters, secretary, and Mr. 
H. A. Shanklin, treasurer. The road is be- 
ing promoted by Mr. P. E. Hall, of Cedar 


Rapids, Iowa. 
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ELECTRICAL SECURITIES 


Review of the incidents of the financial 
week would lead one to conclude that stock 
held for investment had been thrown on the 
market; that priccs had slumped violently 
and that Wall street had been demoralized 
generally. The fact is there was demorali- 
zation among petty speculators, but more 
stocks advanced in value than declined, 
bonds were uniformly higher and the vol- 
ume of business was large for normal times. 
The week began with the severest storm 
in a decade, which naturally restricted bus- 
iness. The Commissioner of Internal Rev- 
enue arrived in the city from Washington 
to discuss the stamp tax. Traders curtailed 
operations, fearing collection of tax, and 
on Thursday came the Washington report 
that President Roosevelt had requested the 
Attorney-General to bring suit against the 
Northern Securities Company. There is, 
however, no seriously evil spot in the en- 
tire situation. The bear arguments are based 
on sentiment rather than sound judgment. 
Yet it must be admitted that sentiment fre- 
quently has mucan to do in fixing prices 
temporarily. Legitimate conditions continue 
healthful. Trade is active, and, while New 
York has little surplus reserve to brag about, 
the interior banks have more money on hand 
than in any corresponding period in recent 
years. Any advance in discounts will attract 
sufficient funds to New York to offset the loss 


through gold exports. i 


ELECTRICAL SECURITIES FOR WEEK ENDING 
FEBRUARY 22. 


New York: Closing. 
Brooklyn R. Ti... cs cece ce esnes 6134 
Con: Gabo Viria renra OE AS 220% 
Gei: Blessumer en Cosas na 288 
Mans Blcuscirreri uri cenina s rines 133% 
Met. St. RY.....sesesessssessoees 1685% 
Kings Co. Blec........ssssseseeo 191 
N. Y. & N. J. Tel. Co............6- 169 
Telep., Tel. & Cbl. CO.....esessees. 5 


The Wall Street Journal says: “The incor- 
poration of a Westinghouse company to 
operate in Russia is regarded as a bull card 
on Westinghouse Klectric and Manufactur- 
ing. This company now owns all of the 
British Westinghouse common stock, which 
it is practically certain will in the not far 
distant tuture be a valuable asset. Good re- 
sults are also expected to result from the 
new Russian company. In good circles the 
Westinghouse Electric preferred stock is re- 
garded as having speculative possibilities 
surpassed by few stocks on the list. The 
stock now receives seven per cent dividends, 
but is entitled to share equally with the 
common in any advance above that rate. It 
also enjoys priority as to assets, but it is the 
possibility ot dividends above seven per cent 
which is likely to receive speculative atten- 
tion in the future.” 


The first flutter of financial sensitiveness | 


over the Brooklyn Rapid Transit Company’s 
announcement that it purposed floating a 
bond issue of $150,0v0,000 to provide for im- 
provements in the property which, it is be- 
lieved, will be needed in order to keep pace 
with the rapid growth of Brooklyn, has sub- 
sided to a great extent. 
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Boston: Closing. 
Am. Telep. & Tel.......... 2c e ees 157% 
Edison Elec....... eee reer eer oe 254 
Erie Tel.............- PERE ae, 0G 
New Eng. Tela sereecde sees cia es ... 140 
Mass. Elec. pf...........cceceoees 95% 
Westing. Mfg. pf............ceees 89 


Western Telephone & Telegraph... 90 


American Telephone and Telegraph new 48 
are in good demand. This $10,000,000 issue 
was remarkably well placed, the greater por- 
tion in comparatively small lots for invest- 
ment. Itis figured that the normal market 
value of these bonds should be from 102 to 
103, the very choicest state and municipal 
issues have a steady though not active 
market from a 3% to a 2% per cent basis. 


Philadelphia : Closing. 
Elec. Co. of America.......... »- 6% 
Philadelphia Elec................. 344 
Union ‘Traction............0.ceeee 37% 
United G. IL CO0O....sesesssssessso 118% 
Elec. Stor. Bat. C......cccccceaoee 62 
Elec. Stor. Bat. pf.............06- 65 


At the annual meeting of the Bell Tele- 
phone Company of Philadelphia the directors 
were reelected, the only change being Jas. 
E. Mitchell elected president in place of 
Frederick P. Fish. It has been stated that 
a resolution was adopted at the meeting to 
provide for the calling of a special meeting 
of stockholders on April 22 for the purpose 
of authorizing an additional issue of $4,- 


000,000 stock. 


Chicago : Closing. 
Central Union Tel.......-....s0e00- 40 
Chicago dison Light............. 165 
Chicago Telep.......--.eeeeeeeeee 185 
Metropolitan El. pf...........--. 8914 
National Carbon.......sssssese.»s> 19 
National Carbon pf............+- 82 
Union Traction.........--ceeeeeee 13% 
Union Traction pf.........-.eee08- 47 


Carbon stocks attracted a great amount of 
attention, although in this case it was be- 
cause of the weakness displayed. Heavy 
selling of Carbon common depressed the 
price of the stock below 19, caused by divi- 
dend not being declared. It is, however, ex- 


pected later. 


Passaic, N. J.—The Interstate Telephone 
Company has petitioned the council for a 
franchise to build a line in Garfield. 

MoNnTGOMERY, ALA.—The city council has 
granted a franchise to a new independent 
company to operate in New Decatur, Ala. 


Marion, Inp.—The Central Union Tele- 
phone Company is rebuilding its plant and 
expects to have practically a new system in 
about six weeks. 


ELKHART, IND.—The Home Telephone Com- 
pany has successfully negotiated for a con- 
nection with the independent company of 
South Bend at the county line, 


. FAIRMOUNT, INnpD.—The United Telephone 
Company has purcnased the Fairmount Tele- 
phone plant. The new company intends 
putting in new switchboards and new cables. 


WicuHiTa, Kan.—The Missouri & Kansas 
Telephone Company is having great difficulty 
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in putting its system in operation as the 
municipality is contesting its franchise 
right. eo pad 

BurFaLo, N. Y.—The Frontier Telephone 
Company has filed with the city clerk & 
check for $10,000, and a formal notice tbat 
it has begun preparation of plans for con- 
struction of conduits. 

SHENANDOAH, Pa.—The United Telephone 
Company’s new exchange at Altoona is 
nearly completed. Its line from Coatesville 
to Doe Run was opened January 1. The line 
from that point to West Grove is nearly com- 
pleted. 

GALESBURG, ILL.—The Galesburg Union 
Telephone Company has begun operating its 
new system in opposition to the Central 
Union. The company has now 800 subscrib- 
ers, with a capacity of 3,000 telephones, and 
cost $100,000. 

QUAKERTOWN, Pa.—The extension of the 
Delaware & Atlantic Telephone line from 
Quakertown and Pennsburg is now an 
assured fact. The success met with in can- 
vassing subscribers leaves no doubt as to its 
successful installation. 

Brittines, Mont.—The old Yellowstone Val- 
ley telephone line and the Montana and 
Wyoming lines, extending from Red Lodge 
south, have been merged into one company 
under the latter name. The new company 
is capitalized at $40,000. 

FREDERICK, Mp.—A new telephone connec- 
tion has been opened between Baltimore and 
Frederick, by a connection between the lines 
of the Frederick County Telephone and Tele- 


graph Company, and the Maryland Tele- . 


graph Company, of Baltimore. 


Lona Point, ILL.—The Long Telephone 
Company met recently and arrangements were 
completed for building the line. The follow- 
ing officers have been selected: President, 
Frank Bosserman; secretary, Mahlon Har- 
mon; treasurer, John Morgan. 


Kansas City, Mo.—AIl the preliminaries 
connected with the deposit of the various 
bonds to ensure the construction of a new 
telephone plant have been arranged, and the 
company, the Kansas City Home Telephone 
Company,expects to start business with more 
subscribers than required by its bond. 


La Crosse, Wis.—The Houston-Oak com- 
pany will soon have direct connection with 
the telephone service of this city. It has 
been stated that the Houston company was 
already setting poles and stringing wires 
from its direct line to that of the Stand- 
ard Telephone Company, of Iowa. 


Fort Dopor, Iowa—The Fort Dodge Tele 
phone Company and the E. H. Martin Com- 
pany, of Webster City, have united, thus se- 
curing an increase in the territory covered 
by their toll service. It is announced that 
in the spring they will put in a new copper 
line from Fort Dodge to Des Moines. 


TiLtton, N. H.—G. Henry Davis has sold 


the Tilton & New Hampshire line, of which 


he was manager and principal owner, to the 
New England Telephone Company. This 
line has been connected with the Citizens’ 
Telephone Company, giving free service to 
Sanbornton, North Sanbornton, New Hamp- 
ton and Bristol. n a 
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INDUSTRIAL ITEMS 


THE UNITED STATES CARBON COMPANY, 
Cleveland, Ohio, states that it has made some 
improvements in the character of its prod- 
uct and is preparing to increase its plant. 


THe C. W. Hunt Company, West New 
Brighton, Staten Island, N. Y., manufactures 
a large line of coal handling machinery. 
Bulletin No. 002 gives a full description, 
sizes and prices. 


THE GENERAL INCANDESCENT ARC LIGHT 
CoMPANY, New York, N. Y., has ready its 
samples and prices for “Paragon” fans, sea- 
son of 1902. Its water-tight floor outlet boxes 
are described in Bulletin 94, which will be 
sent upon request. 


N. H. TREADWELL & CoMPANY, New York 
city, manufactures the “Tread-kill” railroad 
car construction. This company is a suc- 
cessor to the Lebanon Manufacturing Com- 
pany, and will be pleased to send full in- 
formation upon request. 


THE L. B. ALLEN COMPANY, INCORPORATED, 
1335 Columbia avenue, Chicago, has recently 
completed an addition of three fioors to its 
factory. This company manufactures the 
Allen compounds, among which are the 
“Allen Soldering Sticks,” “Allen Flux,” and 
“Allen Salts.” 


THE CoucH & SEELEY CoMPpaNy, Boston, 
Mass., is manufacturing a new type of in- 
tercommunicating telephone, using an auto- 
matic button switch and an automatic re- 
set, which may be used in the common re- 
turn or with metallic circuit battery or 
magneto call. 


THE STILWELL-BIERCE & SMITH-VAILE CoM- 
PANY, Dayton, Ohio, has issued two splendid 
new catalogues. One is replete with illus- 
trations and description of the Smith-Vaile 
power pumping machinery, and the other 
deals fully with the Stilwell heaters manu- 
factured by this company. 


THE BAIRD MANUFACTURING COMPANY, Chi- 
cago, Ill, is sending on request a circular 
describing the Baird automatic electric 
switch. Electric light producers, especially 
those who do contract lighting, should be 
sure to get one of these, as they describe 
fully this device. 


THE INTERNATIONAL TELEPHONE MANU- 
FACTURING CoMPANY, Chicago, in its new 
line of telephone apparatus now being placed 
on the market is using a new switchboard 
key, which is said to have several advan- 
tages, and to be especially adapted for large 
multiple and trunking boards where the 
proper number of keys on a small key shelf 
is desirable. 


SCHLESINGER & Mears, 220 Broadway, 
New York, are placing on the market the 
new “S, & M.” porcelain cleats for two or 
three -wire construction work, in either 
glazed or unglazed materia:. The company 
reports that through a special arrangement 
with a large porcelain manufacturer, it is 
able to offer these cleats in barrel lots at 


especially low prices. 
Tue BUCKEYE ELECTRIC COMPANY, Cleve- 


land, Ohio, reports a very prosperous busi- 
ness the past season, during which time it 
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has added to its line of manufacture a com- 
plete line of special lamps. The new type 
Buckeye lamp is in every way creditable 
to this institution, which has kept abreast 
in the development of the incandescent 
lamp from the earliest times. 


THE DIEHL MANUFACTURING COMPANY, 
Elizabethport, N. J., is now ready to mail its 
1902 catalogue of fan motor apparatus. This 
company maintains the following show- 
rooms, 561 Broadway, New York; 192 Van 
Buren street, Chicago; 128 Essex streat, Bos- 
ton; 1217 Filbert street, Philadelphia; and 
in New Orleans is represented by Newman- 
Sprangley Company. 


THE CUMBERLAND TELEPHONE AND TELE- 
GRAPH CoMPANY has issued a splendid souve- 
nir containing the minutes of the twelfth an- 
nual banquet of the directors, officers, mana- 
gers and other employés, given at Nashville, 
Tenn., December 27, 1901. The pamphlet 
contains the toasts and half-tones of the 
speakers, and is bound in a dark green cover 
illuminated with a silver punch-bowl. 


Pau. M. LIncoin, Niagara Falls, N. Y., is 
the manufacturer of the Lincoln synchro- 
nizer, a device of great advantage in the 
equipment of a station where alternators 
are run in parallel or where rotary con- 


verters or synchronous motors must be syn- - 


chronized. A neat booklet describing this 
instrument and its application in detail will 
be sent upon application to the manufact- 
urer. 


THE STERLING ELECTRIC MANUFACTURING 
ComMpANy, Warren, Ohio, manufactures the 
Sterling incandescent lamp. This lamp has 
a number of interesting features for which 
advantages are claimed over other types of 
incandescent lamps. The peculiarities of the 
lamp and especially its filaments were illus- 
trated and described in these columns some 
weeks ago. Mr. Francis Granger represents 
this company in New York, with offices in 
the Havemeyer Building. 


THE WYCKOFF PIPE AND CREOSOTING Com- 
PANY, manufacturer of conduits and cross- 
arms, has bought a large tract of ground at 
Norfolk, Va., where, with excellent shipping 
facilities both by rail and water, prompt at- 
tention may be given to the company’s ex- 
panding business, which has entirely out- 
grown the facilities at Williamsport, Pa., 
and Moving Point, Va. The company is 
well known by all the leading telephone and 
telegraph companies, and has been supplying 
the same since the date of establishment 
of the conduit branch of the business in 
1885. 


THE CUTLER-HAMMER MANUFACTURING CoM- 
PANY, Milwaukee, Wis., has just completed 
and placed upon the market a complete line 
of drum controllers for printing-presses, 
cranes, hoists, machine tools, etc. These 
controllers are built in several different 
types, one very novel design embracing con- 
trol through both armature and field of the 
motor, as well as no-voltage and overload 
release. Descriptive bulletins covering the 
above have been published and are being 
distributed. The company’s business dur- 
ing the past year was double that of 1900, 
and it is constantly increasing facilities to 
keep up with the ever-growing demand. 


- Philadelphia, 


Vol. 40—No. 9 


THE ENGINEERS’ CLUB, Scranton, Pa., at the 
annual meeting, January 23, 1902, elected the 
following officers for the ensuing year: Presi- 
dent, H. H. Stoek; vic2-president, B. F. La 
Rue, professor of civil engineering in the 
International Correspondence Schools: sec- 
retary, A. E. Lister; treasurer, F. J. Platt: 
corresponding secretary, A. B. Dunning; 
librarian, H. M. Lane, professor of mechan- 
ical engineering in the International Corre- 
spondence Schools; directors, W. M. Marple, 
C. C. Rose and H. W. Rowley. President 
Stoek is the able editor of Mines and Min- 
erals, the well-known mining publication 
issued by the International Text-Book Com- 
pany, Scranton, Pa. 


THE NORTH-AMERICAN ACTINOLITE AND 
ASBESTITES CoMPANY, Tottenville, S. I., is a 
company recently organized to market a new 
mineral product said to be excellent for in- 
sulating work, especially for the construction 
of switchboards. The material is known as 
Actinolite. Electrical and mechanical tests 
have been made of this product, and it is 
said to be found very good for electrical ap- 
paratus. One of the tests it is said was to 
subject this actinolite to a temperature of 
3,500 degrees for a number of hours and 
when taken from the furnace was imme- 
diately plunged into cold water without 
injury. The officers of the company are: 
J. A. Bill, president and treasurer; Michael 
Seitz, secretary, and H. C. Harding, superin- 
tendent. 


THe KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill., has just closed a con- 
tract with the Cas3 County Telephone Con- 
struction Company, of South Bend, Ind., for 
a central energy “Major Relay” type switch- 
board of 4,000 lines capacity, with a possi- 
bility of 7,200 lines. Its present capacity will 
consist of 1,500 lines. Included in this con- 
tract is all necessary power apparatus, ar- 
resters, frames, etc., and one hundred stand- 
ard central energy telephones; a toll board of 
fifty lines capacity, with a present equip- 
ment of twenty-five lines. The company in- 
tends making this cne of the most important 
toll lines in the West, giving service direct 
from Chicago to New York. At present the 
company will install 1,000 tclephones, and 
additional instruments will be deliverei as 
required. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
is actively engaged in pre- 
paring and installing a great number of 
railway and lighting batteries that are to be 
put into operation within the next few 
months. Among those from whom con- 
tracts have been secured are: The West 
Hampton Park Railway, at Richmond, Va.; 
the St. Albans Street Railway Company; the 
Indianapolis & Eastern Traction Company, 
Indianapolis; the San Juan & Santa Clara 
Railroad Company, San José, Cal.; the Tren- 
ton Street Railway Company, Trenton, N. J., 
on its Princeton division; the Chippewa 
Valley hlectric Railroad Company, Eau 
Claire, Wis.; the Virginia Electric Railway 
and Development Company, Richmond, Va., 
making an aggregate of 1,768 cells, having 
an enormous ampere-hour capacity. Besides 
these the company has under construction a 
large number of contracts for small ampere- 
hour capacities. 
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In this issue is begun a description of 
the remarkable high-speed electric rail- 
way experiments recently conducted on 
the military railroad between Marienfelde 
and Zossen in Germany. The unusual 
sources of information possessed by the 
author, Signor E. Bignami, and the fine 
and numerous illustrations which accom- 
pany this and succeeding numbers of this 
paper, make it of special interest and 
constitute it the most complete and 
thorough description of this important 
work that has yet appeared in the English 


language. 


THE ORGANIZATION OF A FACTORY. 

Like nearly everything else with which 
we are familiar, the factory is a product of 
organic evolution and development. Its 
history is deeply interesting. In the days 
of the old handicrafts of shoemaker and 
weaver, of blacksmith and goldsmith, of 
carpenter and dyer, workmen lived to 
themselves or, in cities, gathered some- 
times into quarters convenient to each 
other, being attracted together by the co- 
hesion of common interests. The idea of 
cooperative works seems to have been in- 
troduced into England only late in the 
eighteenth century. It was evidently con- 
venient for manufacturers of nails, for 
example, of bolts, of weapons and such 
things as are made of iron, to locate them- 
selves near smelting furnaces and mines 
and thither drifted a certain number of 
craftsmen attracted by cheap raw material. 
The cotton-spinning industry began soon 
to adopt machinery. Even, however, so 
lately as one hundred years ago, milling 
was a distributed industry, each country 
district having 1tsgrist-mill to which the 
neighbors brought their grain and from 
which they carried away the meal and 
flour. Two factors necessary to the out- 
growth of the cooperative system of pro- 


- duction had yet to be devised; these were 


transportation and mechanical motive 
powers. 

The invention of the steam engine 
brought both. It was found that much of 
the manual labor incident to the pro- 
duction of cloth and of metal objects could 
be done by the engine and, in order better 
to avail themselves of this new power, 
manufacturers consolidated workmen into 
groups or factories and thus inaugurated 
the system of factory production which, 
carried to its extreme, has marked the 
present era with its most distinguished 
characteristic. 

The first factories were simply assem- 
blages of workmen. Each man was skilled 
in all the details of operations necessary 
for the production of whatever was manu- 
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factured there. The engine and water- 
wheel furnished part of the brute labor. It 
was not long, however, before invention 
produced machine tools whereby many of 
the processes of work, hitherto depending 
on human skill and activities, were more 
swiftly and better accomplished by me- 
chanical means. The invention of the 
spinning-jenny made possible the estab- 
lishment of cotton factories on a large 
scale, wherein a part of the work that had 
hitherto required many operatives was 
almost entirely done by machinery. The 
power loom did the rest. In the industries 
dealing with metals, engine-driven ma- 
chinery gradually took the place of that 
operated by hand or foot-power and en- 
abled larger pieces to be constructed. This 
condition inevitably invited the design of 
automatic apparatus intended largely to 
supplant manual labor. 

In the last half of the last century be- 
gan the remarkable era of invention as 
apphed to the production of machines for 
making machines. Automatic tools began 
to be heard of. Lathes were constructed 
which could turn a gun-stock or a shoe-last 
complete. Apparatus for the manufacture 
of nails and screws was devised. Later came 
other machines, some of them of most 
remarkable ingenuity and complexity and 
methods, largely electrical, of distributing 
power through factories and works and of 
individualizing tools so that they might 
best and most quickly accomplish the work 
required of them. To-day the equipment 
of a large machine-shop is such as to re- 
duce to the absolute practicable minimum 
the necessity of hand-work at any stage. 
From the time the iron ore is dug out of 
the ground by the steam shovel until the 
finished product is ready for use, modern 
methods admit little opportunity for pure- 
ly hand-craft to be exercised upon it. 

But the final, or better, the present stage 
in the evolution of the factory is that the 
factory itself has come to be regarded 
somewhat as a machine tool of gigantic 


proportions. Factories have largely 
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specialized and their proper organization 
to-day involves a study both of product 
and raw material. Methods of manufact- 
ure are closely studied to reduce the num- 
ber of operations involved, to bring the 
time required in them to its lowest limit, 
and jealously to economize power and raw 
Buildings are planned with 
reference to their contents and become es- 
sentially a part of the tool equipment of 


material. 


the works. Auxiliary apparatus for hand- 
ling and adjusting is introduced at every 
stage and the progress of the raw material 
through the works, until it is ready for 
shipment as the finished product, is made 
as short and as direct as possible. 

From this consideration has grown the 
most complex science of factory organiza- 
tion. Leaving for the moment out of ac- 
count the complicated questions involved 
in adjusting the often conflicting claims 
of employer and employé, the factory re- 
solves itself into a specialized piece of ap- 
paratus constructed for perfectly definite 
ends. The factory engineer designs a 
works for the maximum of accomplish- 
ment with the minimum of expense and 
labor, while the works manager studies the 
intricate questions involved in the just 
allotment of wages to those engaged in the 
works. 

With the coming of the machine tool 
came also the system of payment known as 
“piece-work.” This apparently was a just 
and equitable method, but one that in 
practice was found to be peculiarly liable 
to abuse by both parties in interest. Piece- 
work involved invariably close inspection 
of the finished product for acceptance, 
while it invariablv invited the employer 
to cut down the rate of pay per piece 80 
as to bring the wages of the most active 
men down to a point near the standard of 
former day-wages. Hence the system, 
originally founded upon an equitable idea, 
has led to endless trouble and dispute, and 
in some of the better class of works both 
here and abroad has been substantially 
inodified so as better to meet the neces- 
sity of the case. 

With the questions briefly outlined above 

it is proposed to deal more fully in these 
columns from time to time. There is no 
more fascinating and interesting field for 
observation and comment than that pre- 
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sented by the constantly changing aspect 
of manufacturing regarded as a science. 
Even now it is possible in some directions 
to note the limit toward which advance and 
change are tending, and to foresee what 
may be regarded as the final outcome of 
experiments in works organization and 
management. 


WEATHER AND TELEGRAPH INTER- 
RUPTIONS. 


Last week the middle-eastern states 
were visited by a very severe sleet-storm 
accompanied by high winds, with the re- 
sult that several cities were more or less 
entirely cut off from communication by 
telegraph with the remainder of the coun- 
try. For two days there was no com- 
munication with Philadelphia and during 
most of this time communication between 
New York and Washington was by mail 
and messenger. Upon the occasion of the 
Journey of the visiting Prince Henry of 
Prussia to Washington, it was only with 
the most extreme dilficulty that a tele- 
graph line could be connected between 
Philadelphia and Washington for the 
proper handling of the train-despatchers’ 
work while the royal guest was en route. 

The fact that nothing particularly 
serious, beyond vexatious delay to news- 
papers and general business and the total 
suppression of the weather reports, grew 
out of this state of things is not to be 
taken as an argument that something seri- 
ous may not happen unless measures are 
taken to render such an occurrence impos- 
sible. The fact that the capital city of 
the nation and its commercial metropolis 
could be for two days put practically out 
of touch with one another is entirely too 
What is 
needed to be done is what has already been 


serious to admit of argument. 


done in England—the construction of an 
underground line of telegraph cables con- 
necting the important financial, commer- 
cial and governmental centres of the 
country. 

While doubtless the first cost of com- 
plete system of subterranean cables would 
be large, it does not seem reasonable to 
suppose that such cables would not pay 
and pay handsomely. The loss of revenue 
to telegraph companies together with the 
expenditures entailed by the recent sleet- 
storm were sufficiently great to have gone 
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a considerable way toward paying for the 
underground line. On such a line ex- 
perience in England has shown that 
maintenance cost is practically negligible. 
The construction of a main artery of the 
telegraph service in Great Britain in this 
manner was undertaken several years ago, 
after a severe storm had greatly damaged 
the telegraph wires in that country and 
temporarily suspended communication be- 
tween its important centres of activity. 
The line was laid between London and 
Birmingham and Manchester and con- 
sists of a multiple-circuit cable laid in an 
iron pipe conduit and brought up at in- 
tervals to test-boxes mounted on iron pil- 
lars which form convenient points for 
Figures 
of the cost of this enterprise are not at 
hand, but it is certain that it has already 
been worth many times its cost to the 
commercial community, if not to the gov- 
ernment of Great Britain. In this coun- 
try, with its great distances, the cost of 
such construction would naturally be 
higher, but the interests at stake and 
which may be menaced by even momentary 
interruption of telegraph and telephone 
communication are too great for a matter 
of cost to stand long in the way. 

The interesting question here rises as to 


whether a similar construction could not 
now be applied to telephone circuits of 
great importance. The brilliant work of 
Professor Pupin has made it possible now 
to talk over cables of any reasonable 
length, and no doubt a telephone line be- 
tween New York and Washington, or even 
New York and Chicago, could even now 
be operated through underground cables. 
Whether this be done or not, however, 
there is no denying the necessity for such 
telegraph lines, They must be had, and 
promptly. If the storm of last week had 
come at a time of intense political ex- 
citement or perhaps when the country 
was at war, the damage done might have 
been simply incalculable. 


testing, splicing and renewals. 
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The article concerning the metric 8ys- 
tem by Charles ‘I’. Porter, which appears 
on another page, is marked by a consider- 
able measure of plain common sense. He 
puts the case for the English system most 
forcibly in a very few words, and his re- 
marks are commended to the attention of 
those who believe the metric system as 
“scientific” because it happens to be dif- 
ficult. i 
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BLEOCTROCHEMISTRY. 
The meeting of the Institute of Elec- 


‘trical Engineers held Friday evening, 


February 28, gave occasion for the 
presentation of a number of papers of 
much more than usual interest. The 
subject of the evening’s programme 
was “Electrochemistry and Electrometal- 
lurgy” and seven papers of unusual value 
were read in abstract, as is more fully 
stated in another part of this issue. Per- 
haps the most interesting phase of the 
meeting and papers was the exhibition 
given in them of the great and growing 
importance of electrochemical processes. 
Curiously enough an electrochemical proc- 
ess was one of the very first industrial ap- 
plications of electricity. Electroplating is 
an art now nearly seventy years old, and 
electrotyping is but little younger. For 
many years, however, the advance of this 
department of applied electricity was 
small, Even after the invention of the dy- 
namo had given a source of powerful and 
cheap electric currents little use was made 
of their chemical actions for several years. 
Of late, however, there has been a great 
and constantly increasing exploitation to 
this branch of electrical engineering, and 
to-day it is taking its place as one of the 
more important directions of electrical de- 
velopment. 

While much the youngest of the great 
branches of electrical engineering, the 
chemical applications of the current prom- 
ise shortly to be ranked among the most 
valuable uses of electricity. The indus- 
tries which have already been founded for 
the utilization for electrochemical proc- 
esses are numerous and rapidly increas- 
ing. In the paper by Dr. Samuel Shel- 
don, reprinted elsewhere in this issue, is 
given a considerable list of such enter- 
prises in the United States alone. Great 
as this extension of the commercial de- 
velopment of the subject already is, how- 
ever, the most interesting and probably 
the most fruitful work that is being done 
is that of the experimentalists who are en- 
deavoring to discover new processes 
founded upon electrochemical actions. 

When it is considered that results al- 
ready obtained point definitely to success- 
ful methods for combining the nitrogen 
of the atmosphere, with the resultant pro- 
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duction of nitric acid—a basis for food 
products and fertilizers—one of the most 
astonishing phases of this subject ‘is en- 
countered. In his presidential address 
before the Royal Society some years ago, 
Sir William Crookes first called atten- 
tion to the potential possibilities of this 
single direction of electrochemical de- 
velopment. By providing cheap fertilizers 
the food-producing regions of the world 
could be very largely increased in num- 
ber and in output, with the result that a 
greater population could be borne and so- 
cial results of the most important and 
beneficent kind secured. On the other 
hand, experiments constantly going on in 
the synthesis of organic compounds have 
pointed to the possibility of artificially 
producing such foods as starch and 
albumen. The imagination is almost 
staggered before the picture that is pre- 
sented by this conception. 

It is not, however, alone in such di- 


‘rections that electrochemical advance is 


being made. Already new products of 
value have been obtained and have 
formed the bases of new and growing in- 
dustries, Aluminum has come into com- 
petition seriously with other metals in 
many directions. Calcium carbide has 
become the basis of considerable indus- 
try and seems to be a substance of im- 
mense potential activity and usefulness. 
The list of semi-organic compounds, or 
compounds of the carbon series, which 
are now being produced by electrical 
means is far too long to reproduce here, 
but among them may be mentioned 
camphor, which is the basis of celluloid, 
carbon tetrachloride, which promises to be 
of great use in the arts as a solvent, and 
such perfumes as vanillin and dye-stuffs 
of the aniline series. 

These remarkable achievements made 
in a few years are certainly sufficient to 
indicate that immense field of activity 
that is open to the electrochemical in- 
vestigator. It is fully believed that this 
subject is yet at the beginning of its career 
of development and that the future may 
see the chemical applications of electricity 
take rank in importance and value 
equal with the present mechanical and 
thermal manifestations with which we are 
familiar. 
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“CAPTAINS OF INDUSTRY.” 

One of the most interesting features 
which distinguished the entertainment of 
Prince Henry of Prussia in New York re- 
cently was a luncheon given to him, at 
which about one hundred of the men who 
have done the most to make American in- 
dustries famous and important were 
gathered to meet him. Of this number it 
is interesting to note that no fewer than 
seventeen were immediately connected 
with electrical enterprises. Of this num- 
ber, six were past presidents of the Insti- 
tute of Electrical Engineers and ten were 
members of that body. ‘I'he full list is 
given elsewhere in this issue. 

Among the electrical men present were 
founders of the industries of arc lighting, 
incandescent lighting, central station dis- 
tribution, the polyphase transmission of 
power, the electric street railway, a 
variety of electrochemical processes, the 
inventors of the telephone and of the 
greatest improvement in the art of tele- 
phony, the inventor of practical electrical 
measuring instruments, and representa- 
tives of the largest institutions for manu- 
facturing electrical apparatus, for utiliz- 
ing electrical power for railways, for sig- 
naling and for other processes, and the 
largest institutions of learning for elec- 
trical engineering in the world. Surely, 
no other country could make such a show- 
ing. | 

The long paper by Mr. Percy H. 
Thomas, concluded in this number, which 
was read before the recent special meet- 
ing of the American Institute of Elec- 
trical Engineers, deals with a subject of 
no little importance and gives an apparent 
solution for the troubles due to the static 
disturbances on high-tension transmission 
lines. The author places in series with 
the apparatus to be protected, generally a 
transformer, a reactance coil and connects 
a point between this coil and the instru- 
ments to be protected with the ground 
through a condenser. It is unfortunate 
that the author did not explain what he 
regards as the necessity for any special 
construction to accomplish this purpose. 
The external turns upon the primary 
winding of a transformer constitute pre- 
cisely the kind of coil required, and all 
that is apparently necessary to put his 
system into effect is to connect some point 
of this winding through a suitable con- 
denser to the ground. Both condenser 
and connection might well be included 
within the case of the transformer, thus 
constituting a self-protecting instrument. 


T OT. Sm > ee fg Sl es Oa i a O O e 


oy Pe. eee roe 


316 


Science 
Brevities 


A Sensitive Vacuum Discharge —It is 
not absolutely necessary to use the Tesla 
apparatue, according to an abstract in the 
Electrician by Mr. D’Albe, to obtain a 
luminous discharge which is very sensitive 
to external influences. W. B. von Czud- 
nochowski describes one which is obtained 
by very simple means. He uses a vacuum 
tube consisting of two spheres six cm. in 
diameter, joined by a tube twelve cm. long 
and one cm. in diameter. The spheres 
contain a cathode each, placed so that the 
rays are at right angles to the connecting 
tube. One of the cathodes is plain, while 
the other is concave. The anode is con- 
tained in a side tube attached to the mid- 
dle of the connecting tube. When both 
cathodes are working in parallel the whole 
connecting tube is filled with positive 
light. But at a certain exhaustion one- 
half of the connected tube becomes dark, 
while the other remains alight, the whole 
discharge passing through the plane cath- 
ode. If at this stage the sphere contain- 
ing the concave cathode is touched with 
the finger, the whole discharge Jumps 
across into the neighboring portions of 
the connecting tube and returns as soon 
as the finger is removed. After further 
exhaustion the same thing happens when 
the observer merely approaches within a 
couple of yards, but the sensitive state dis- 
appears on still further exhaustion. 


Electrolytic Oxygen and Hydrogen—The 
London Electrical Engineer quotes the 
description of an apparatus from the 
Zeitschrift fuer Electrochemie, which is 
being manufactured by the Elektricitats- 
Gesellschaft (formerly Schuckert & Com- 
pany) for the commercial production of 
oxygen and hydrogen by means of electrol- 
ysis. The capital cost of an installation 
composed of 40 elements and capable of 
producing 100 cubic metres of oxygen and 
200 cubic metres of hydrogen in 24 hours 
is given at £900, the daily expenses at £3 
1s. 3d. A solution of 15 per cent of caus- 
tic soda in 85 per cent of water is used, 
and 2.8 to 3 volts per element is required. 
The water must be maintained at 70 de- 
grees centigrade. If steam is available, 
some saving in electric energy is made, 
as part of the power is otherwise lost in 
heating the water up to 70 degrees centi- 
grade. The electric conductors are made 
of copper; the rest of the apparatus (re- 
torts and reservoirs) is made of cast iron. 
The two gases coming from the two elec- 
trodes are gathered in separate vessels 
connected by india-rubber tube receptacles, 
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where the last traces of the soda are 
washed out. Thus oxygen and hydrogen 
of a purity of from 97 to 98 per cent is 
obtained. The apparatus designed by the 
above-mentioned company has the follow- 
ing over-all dimensions: 2 feet 214 inches 
by 1 foot 6 inches, and 1 foot 3 inches 
high. It contains 40 litres of soda solu- 
tion, and takes a current of 600 amperes. 
The production of gas per hour obtained 
with this apparatus is 220 litres of hy- 
drogen and 110 litres of oxygen at at- 
mospheric pressure, and at 15 degrees 
centigrade. Forty such cells connected 
together are able to turn out some 200 
cubic metres of hydrogen and 100 cubic 


metres of oxygen in twenty-four hours. - 


The cost of the apparatus works out at 
about £900, and, with energy costing 
0.575d. per kilowatt-hour, the actual cost 
of the gas, including working expenses and 
interest and depreciation at 15 per cent, 
comes out at about 2.4d. per cubic metre. 
If the gas has to be compressed into iron 
tubes for commercial purposes, of course, 
the cost will assume a slightly higher 
figure. 

Aluminum Alloys— Léon Gillet, in recent 
numbers of Comptes Rendus, 1901, has 
been repeating and extending the work of 
Le Chatelier and Gautier on the alloys of 
Al with Cuand Sn. The Electrical Times 
(London) quotes as follows: He has iso- 
lated in a pure state and physically ex- 
amined the compound Cu,Al, CuAl, 
AlCu; also AlSn and AlSn; they all 
crystallize very distinctly and have some 
peculiar properties. In determining the 
tin by Classen’s method of dissolving in 
hydrochloric acid with the aid of a little 
nitric, neutralizing with ammonia, adding 
ammonium oxalate and electrolyzing at 
about sixty degrees centigrade, it was nec- 
essary to work with dilute warm solutions, 
or the tin would be deposited as a little- 
adherent black powder. There seemed to 
be a formation of a superficial tin-plati- 
num alloy, as the electrodes were very dif- 
ficult to clean, and even sometimes re- 
quired fusion with bisulphate of potash. 
The writer has repeatedly noticed this 
phenomenon, which is an inconvenience 
of many electrolytic separations. 

Sodium from Fused Nitrates—The Jan- 
uary issue of the Journal of the Franklin 
Institute discloses the fact that the John 
Scott legacy premium and medal have 
been awarded to Mr. James D. Darling 
for his inventions in connection with the 
electrolytic production of metals and nitric 
acids from fused nitrates. A committee 
of the Franklin Institute has thoroughly 
looked into Mr. Darling’s inventions, and 
its report is of great interest as showing 
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the actual progress made by the inventor 


in overcoming the serious difficulties in 


the electrolization of fused nitrates. The 
committee remarks that when going over 
the plant, which is now in working opera- 
tion, it was able to see from the remains 
of former types the energy which Mr. Dar- 
ling has shown in following up his inven- 
tion. In the same number of the Journal 
this inventor gives a full description of 
his latest apparatus. He found, after ex- 
perimenting, that it was necessary to have 
a complete separation between the fused 
nitrates and sodium ions. In order that 
this could be done, he introduced into his 
apparatus a porous diaphragm, which is 
able to withstand the destructive fluxing 
action of the electrolyte. This he makes 
of a mass of vitrified magnesium oxide 
confined between two walls of perforated 
sheet iron. The porous cup thus made is 
thirty inches in height and sixteen inches 
outside diameter, and has walls four 
inches thick, which leaves the inside diam- 
eter of the cup eight inches. The rest of 
the furnace consists of a cast-iron pot 
which holds the fused nitrates and acts 
as an anode. The inside of the porous cup 
is filled with fused sodium hydroxide. In 
starting up the furnace the pots have to 
be heated until the nitrates are fused, but 
after that the heat generated by the pas- 
sage of the current is sufficient to keep the 
solution in a liquid state. Hydrogen di- 
oxide and oxygen are liberated as gases 
at the positive electrodes, and are col- 
lected and made into nitric acid in the 
usual way. The first sodium liberated 
is absorbed, to a certain extent, by 
the sodium hydroxide, hydrogen gas 
being evolved and sodium monoxide prob- 
ably formed. After some time, however, 
sodium rises to the top of the electrolyte, 
and is skinned off with a spoon about once 
an hour. In order to prevent the per- 
forated iron walls of the porous cup being 
eaten away, about five per cent of the cur- 
rent is shunted through them so as to 
make them positive. This plan has re- 
duced the local action between the elec- 
trolytes and this iron and increased its 
life about ten times. Each furnace as now 
constructed takes about 400 amperes at 
15 volts, and the life of the cups is from 
425 to 450 hours. The committee in its 
report alludes to the fact that the high re- 
sistance of the porous diaphragm makes 
the process somewhat expensive as regards 
electrical energy. It will be seen that fif- 
teen volts is required, which is much 
higher than the decomposing voltage of 
the sodium nitrate. We are pleased to 
note that Mr. Darling is working on & 
commercial scale, as the process is one 
which will be of great value where water 
power is cheap. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LIX. 


BY W. ELWELL GOLDSBOROUGH. 


Example 25. 
Given: A 100-kilowatt alternator, de- 


veloping 1,000 volts at 60 cycles. The 
ohmic resistance of the armature is 1 ohm; 
the inductance of the armature is 0.01062 
henry. The synchronous reactance of 
the armature will, therefore, be 4 ohms. 

Determine the characteristics of this 
machine when it is operated under a 
variable inductive load, having a constant 
resistance of 8.16 ohms. 

In proceeding with the solution of this 
problem, we will first construct the vector 
diagram representing the balance of forces 
in the system when the armature is im- 
pressed upon the external circuit, free of 
inductance. Since, then, 2, in this case 
equals zero, we can lay off in Fig. 142 
the vector OA,, equal to the total internal 
electro-motive force developed in the 
armature; then, since 


It = en: een = 100 amperes, 
V (ra + ri) + za (54) 
and 


$ = tan! e | 
Ta + 1; 
we can lay off the electro-motive-force 
triangle OC A, in which OC,” equals 
1° (ra + rı) = 916 volts, and CfA = 
1° za = 400 volts. Then, the current 
vector OB* (equal to 100 amperes) can be 
laid off in phase with OC,". Iso, the 
armature resistance electro-motive force 
OC,q* = 100 ohms can be laid off in phase 
with OB", and on it the impedance tri- 
angle OC,°Aq’ erected, in which Cg“Aq" 
equals the armature reactance electro- 
motive force, and OA,’ equals the arma- 
ture impedance electro-motive force 
equals 412 volts. 

Now, measuring the distance between 
Aq and A, we find that the collector 
electro-motive force initially equals 816 
volts. 

To determine the strength of the field 
set up by the armature currents, we 
must lay off the vector OM), equal to the 
tota] field flux included by an armature 
coil; then, parallel to the vector OB", we 
must lay off the vector M,M", giving it a 
length determined by the proportion 


OM,: M,M*:: OA,g: Co Ao 
That this proportion holde true neces- 
sarily follows from the fact that the re- 
active electro-motive force C, Ao is pro- 
duced by the armature flux M,M*. 


Suppose, now, that we give to the ex- 
ternal reactance, x, a value equal to 13.8 


23° 35', (55) 
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ohms, while keeping ra = 8.16 ohms. 
The new value of the collector electro- 
motive force, due to the introduction of 
this inductance into the receiver circuit, 


is determined by laying off the line OC,’. 


$ = tan ie = 62° 44° 
behind the vector OA, OC,° = I° 
(ra + rı) = 458 volts; therefore, since 
Ta + r, = 9.16 ohms, the armature cur- 
rent equals 50 amperes. We can, accord- 
ingly, lay off OB", giving it this value. 
Moreover, on OC,” we can lay off OC,‘, 
equal to 50 volts, and upon it erect the 
impedance triangle OCa Aa, in which 
Ca Aq’ = 200 volts, and OA,° = 206 
volts; therefore, Aa A, will, in this case, 
equal the electro-motive force apparent 
at the collector rings, or 801 volts. | 
By similar construction, successive 
values of the collector electro-motive force 
and the armature currents can be deter- 
mined. Calculations have been so made, 
and are recorded in table 19, in which 
xı is successively given the values tabu- 
lated in the right-hand column of table 19. 


The phase positions attained by the- 


vectors for these value of z, are desig- 
nated both in table and in Fig. 142 by 
the letters (a). (6), (c). (d), and (e), 
respectively. To determine the lag of 
the current behind the total internal 
electro-motive force, successive values of 
a, are substituted in equation, 


od = tan! ta to (55) 
Ta +r 
while, to determine the lag of the current 
behind the collector electro-motive force, 
substitution of the successive values of 
x, must be made in equation 
$ = tan - oe = 
7 Ta +7; (55) 
It is, further, to be remembered that 
the collector electro-motive force is the 
electro-motive force actually generated in 
the winding. The value OA, is only 
actually apparent and developed in the 
coils at no-load, or when 2, equals œ. 
Taking the data of table 19, and plot- 
ting it in rectangular coordinates as 
abscissa against the values of the currents 
used «as ordinates, the characteristic 
curves of Fig. 143 are developed. It is 
well to study these in connection with 
the curves of Fig. 136, plotted to the 
same scale, since the former illustrates 
the performance of an alternator under 
inductive load, and the latter the per- 
formance of an alternator under non- 
inductive load. 
Of Fig. 143, the curve of greatest in- 
terest is that showing the variation of the 
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potential at the collector rings. At full 
load, the electro-motive force at the collec- 
tor rings is 18.4 per cent less than the no- 
load electro-motive force, whereas, when 
the armature current has decreased from 
100 amperes to 75 amperes, the collector 
electro-motive force is 25.5 per cent less 
than the no-load electro-motive force; or, 
in passing from full load to the no-load 
values, there is a dip to 745 volts in the 
electro-motive force at the collector rings. 
Nothing like this can ever occur in direct- 
current working. 
SINGLE-PHASE ALTEKNATORS UNDER A 
VARIABLE CAPACITY REACTANCE LOAD. 
Having studied the effects of variable 
resistance and inductance in a receiver 
circuit upon the operation of a single- 
phase alternator, we will now consider a 
third important element, namely, the 
effect of variable capacity in a receiver 
circuit. ‘Ihe diagram of Fig. 144 shows 
the connections which obtain in this case. 
In taking up the discussion, we will 
assume, initially, that the capacity is in- 
finite, and gradually reduce it to a zero 
value, thereby imposing the effect of 
variable capacity upon a simple non- 
reactive vector diagram. Initially, then, 


that part of Fig. 145 which is outlined by ~ 


the designation letter (a) represents the 
balance of forces, and the equation of the 
value of the current is 


Eo 
Hsr o n 
Rn + ri)? + (Co — Law ) 
E, 


p (ra +r)? + (2, — za)? (155) 
since, in this case, the reactive factor 
ae TORR 
as C, = æ for the (a) position of the 
vectors. 

Now, as the variable capacity diminishes, 
the reactance of the receiver will increase. 
The value of the current flowing will, 
therefore, be subject to change, in accord- 
ance with equation (155), and the current 


vector OB" will take a new phase posi- 
tion relatively to the total internal electro- 
motive force OA, expressed by equation 
(156). 

1 


a Law tan! ae Ta 
¢, = tan! Co a ta + Ti 
Ta tr (156) 


=e — 

An electromagnetic gun, invented by 
Professor Birkeland, has been experi- 
mented with at Christiania, and the results 
were of a very satisfactory nature. The 
shell is drawn out of the bore, and not, as 
hitherto, impelled by gunpowder, and the 
use of magnetism, according to the Pro- 
fessor, will enable 1,000-pound projectiles 
to be hurled much farther than by the 
nresent methods. 
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The Berlin=-Zossen High-Speed Electric 
Railway Experiments—lI. 


T MAY truthfully be said that the 
last year was one of unusual prog- 
ress in Europe in regard to electric 

traction, even without taking into account 
the electric tramway lines which, during 
that time, almost doubled in number. 

The same period of time saw the com- 

pletion of the second year of the exploita- 
tion ‘of important accumulator lines (for 


THE EXPERIMENTAL HIGH-SPEED CAR ON THE MARIENFELDE-ZOSSEN RAILWAY, 


By Enrico Bignami, 


a total of 109 kilometres of track. This 
line will be opened next month. As al- 
ready described in the ELECTRICAL RE- 
view for August 10, 1901, the conduct- 
ing system for the later railways com- 
prises two trolley wires, the track rails 
being used as the third conductor of the 
three-phase system. On account, how- 
ever, of disturbances created upon tele- 


put to work. It is notable that in this 
line the method of operating trains is that 
which has been called by Mr. Sprague, 
the “multiple unit system.” Whatever 
may be the number of the cars making 
up the train the contro] is in the hands 
of a single motorman on the front plat- 
form. The same system is also under 
construction, using the apparatus of the 


- 
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SHOWING DETAILS OF TROLGRYA, CONDUCTORS, TRACKS AND 


GENERAL ARRANGEMENT OF THE 140- MILE- AN-HOUR CAR. 


example, the line from Milan to Monza, 
fifteen kilometres long, and that from 
Bilogna to San Felice, forty-three kilo- 
metres long). It witnessed also the in- 
auguration of the first section, that from 
Milan to Varese, of a system of 130 kilo- 
metres long, using the third rail, which 
will be completed within a few months 
and which will be used both for the transe- 
portation of passengers and freight. The 
same year also saw the tests of the Val- 
tellina system in the north of Italy, using 
three-phase current of 3,000 volts di- 
rectly upon the motors and comprising 


graph and telephone lines, it may be 
forced to adopt the triple aerial con- 
ductor system used in the equipment of 
the Berlin-Zossen line described below. 
During the same period the well-known 
Swiss three-phase road from Burgdorf 
to Thun, forty kilometres, has been in 
operation, this road being fed by a pri- 
mary current of 20,000 volts and using 
motors working at about 1,000 volts. The 
third-rail line between Le Fayet and 
Chamonix in France, at present some 
nineteen kilometres long but being ex- 
tended up to the Swiss frontier, was also 


Thomson-Houston Company at Paris 
upon one of the lines of the Compagnie 
de Ouest, this also being equipped with 
a third rail. 

Among other applicatione durog the 
last year should be noticed also the Gre- 
noble line, in France, which is equipped 
with a double trolley wire for direct cur- 
rent. The tests continued by the Bel- 
gian Government on the application of 
electric traction of railways are also most 
interesting, as are indeed the important 
discussions leading up to a choice of sys- 
tems for the underground and suburban 
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railways of London. As is well known, 
it was decided there to adopt the direct- 
current system. 

But most noteworthy of all are the 
trials made upon the railway line be- 
tween Marienfelde and Zossen, in Ger- 
many, with electric traction appliances 
working at very high speeds. 

As the readers of the ELEcrricaL RE- 
view have been informed from time to 
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Fie. 1.—Sxetca MAP OF TRE MARIENFELDE- 


ZossEN HIGH-SPEED ELECTRIC RAILWAY. 


time, there was formed at Berlin toward 
the end of 1899, under the patronage of 
the government, a company known as 
the Studiengesellschaft für Elektrische 
Schnellbahnen, or association for the 
study of high-speed electric railways. Its 
precise object was to undertake experi- 
ments upon the electrical equipment of 
railways, particularly from the points of 
view of the construction of cars, the con- 
sumption of energy, problems of track 
and wind resistance and, in a word, to 
determine within what limitations elec- 
trical exploitation of railway lines could 
be adapted to the technical and economi- 
cal conditions of our time. In May, 1900, 
after several trial trips made by the Sie- 
mens & Halske Company upon a section 
of the line at Gross-lichterfelde, the 
Studiengesellschaft decided to adopt the 
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system there tested upon a military rail- 
way between Marienfelde, a suburb of 
Berlin, and Zossen, turned over to them 
for this purpose by the Prussian Govern- 
ment. 

The services of two firms were engaged 
to carry on the undertaking, that already 
mentioned, Messrs. Siemens & Halske 
undertook the construction of the rail- 
way system proper, while another well- 
known company undertook the genera- 
tion of three-phase current in its power 
station at Ober-Schöneweide and its trans- 
mission to Marienfelde. Two cars were 
constructed by Messrs. Zypen & Charlier 
and were equipped electrically, one by 
the Siemens & Halske Company and the 
other by the Allgemeine Company in 
Berlin. The general nature of the line 
chosen for the experiments is shown in 
the sketch map Fig. 1. 

First of all the programme to be fol- 
lowed was worked out. The line chosen 
is a single track, of standard gauge, and 
is laid upon wooden cross-ties and bal- 
lasted with cut stone. In all its length 
is twenty-three kilometres (13.7 miles) 
and its curves have a minimum radius 
of about 3,300 feet. The steepest grade 
is 5.43 per cent. 

Cars seating fifty passengers were 
chosen as a standard type, these being 
carried upon two trucks, each having 
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The working of electric current under 
40,000 to 50,000 volts pressure is to-day 
a matter of custom, and such currents 
can be sent to great distances without ap- 
preciable loss. The problem, however, 
presented here was as well solved by the 
use of the lower pressure. 

It was planned that the car should be 
controlled from either end and each car 
was completely furnished with apparatus 
for the measurement and control of the 
current used as well as an outfit of elec- 
tric lights, the latter being operated by 
a battery of accumulators. 

The purpose of the experiments was to 
attain speeds of from 200 to 220 kilo- 
metres (124 to 138 miles per hour), all 
of the calculations for the design of the 
electrical equipment being such that it 
would be possible to make a round trip 
of 250 kilometres each way without ex- 
cessive heating of the motive-power ap- 


paratus. It was also necessary in these — 


tests to arrange so that, between the times 
when the train is accelerating at starting 
and receivine negative acceleration from 
the brakes at stopping, a sufficient lapse 
of time should intervene for the careful 
measurements which were, after all, the 
object of the tests. A period of threc 
minutes was selected during which the 
train would run over about six and one- 
half miles of track at its normal speed. 


Fic. 2.—APPARATUS FOR DETERMINING AIR RESISTANCE OF TRAIN FRONTS. 


three axles, with a maximum weight of 
sixteen tons per axle complete. 

The conducting system is three-phase, 
of the three-conductor type, and works 
at from 10,000 to 12,000 volts, forty-five 
to fifty cycles per second. This tension 
is nowadays, relatively. speaking, low. 


POWER ABSORBED. 

The first and one of the gravest prob- 
lems which presented itself to the engi- 
neers in charge of this difficult enterprise, 
was that of obtaining the necessary power 
to produce the desired results. As the 
most important factor entering the case 
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is the air resistance, usually calculated 
by formule appropriate to ordinary speeds 
and to such train fronts as are in current 
use, and as these were not applicable to 
the conditions of the problems, it was 
necessary to commence at the very be- 
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rigidly secured, this being about twenty- 


one feet long and to its extremities being 
attached the various shapes under trial. 
For the exact control of the speed in the 
later experiments a moving strip of paper 
was arranged to be marked by two Morse 


W 


Fic. 8.—ARRANGEMENT OF REGISTERING APPARATUS, BERLIN-Z0O88EN EXPERIMENT. 


ginning by obtaining a new set of data 
on this point. 

Abandoning, then, the semi-empirical 
formule of Clark, recourse was had to the 
rational method, assuming a coefficient 
of traction resistance of 0.0045 kilo- 
gramme per ton to account for the fric- 
tion of different surfaces, and an air re- 
sistance proportional to the square of the 
speed, calculated from the well-known 
formula of aerodynamics. Since this co- 


efficient of resistance has a large value for 
plane resisting surface and is much less 
for surfaces of other shapes, a series of 
experiments was undertaken to determine 
a form better adapted to diminish air re- 
sistance. To this end the machine shown 
in Fig. 2 was constructed, this consisting 
of a vertical shaft driven by a 200 horse- 
power separately excited motor, securely 
anchored to the ground. The rotating 
part comprised an ordinary tramcar 
wheel, upon which a horizontal table was 


registering apparatus, one of which was 
operated by currents due to the closing 
of the circuit by the rotation of the test 
apparatus, while the other was operated 
by a clockwork giving equal intervals of 
time. The arrangement of this apparatus 
is shown in Figs. 2 and 3. 

Several trials were made with flat sur- 
faces fixed upon the two extremities of 
the horizontal arm, both for the regula- 
tion of the apparatus and in order to 
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verify the exactness of trials made by 
other methods and the application of the 
formule already known. Further trials 
were made upon solid bodies of prismatic 
shape, the axes of these being vertical. 
These shapes were such that the irregular 
polygonal face of the solid could be in- 
scribed within an ellipse whose axes bore 
the relation of two to one to each other. 
The conclusions of the experiments 
showed that the resistance of the air to 
a solid of this form could be considered 
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as in the neighborhood of ninety kilo- 
grammes per square metre at a velocity 
of fifty-five metres per second. 

As may easily be understood, the de- 
terminations were made by measuring the 
energy absorbed by the driving motor and 
deducting that wasted in heat in the ap- 
paratus and absorbed by the resistance to 
the movement of the horizontal] bar with- 
out the trial surfaces. 

These data of maximum resistance be- 
ing obtained, it was determined to round 
off the ends of the vehicle in a manner to 
diminish as much as possible the air re- 
sistance and to compensate the effect of 


. the side walls of the cars. From various 


data the conclusion was reached that to 
overcome the resistance encountered by 
a twelve-wheel car weighing ninety-six 
tons at a speed of fifty-five metres per 
second, a power of about 1,000 horse- 
power was necessary. 


THE DESIGN OF THE CAR. 


It became necessarv, then, to design a 
car furnished with an equipment having 
1,000 horse-power. Of course the major 
difficulty lay in the relation between di- 
mensions and weights of the various parte 
of this complex piece of apparatus, the 
conditions requiring the weights to be 
kept down while at the same times the 
parts should be made strong enough to 
withstand the large powers necessary for 
them to transmit. 

Fig. 4 gives a genera] idea of the shape 
of the car. 

The definite distribution of weights 
among the different parts is given in the 
table below: 


Fie. 4.—OvuTLINE GIVING A GENERAL [DEA OF THE SHAPE OF THE CAR, BERLIN-ZOSREN EXPERIMENT. 


(a) MECHANICAL PART. 
Body of the car and beams, 


woodwork, windows, air 
and hand-brakes, with 


rods + and connections, 

pipes and reservoirs, floor- Ke. Lhs 

ing and roof, complete.. 20,700 45,540 
Running gear complete, 

comprising wheels, brake- 

rods, reserve reservoirs 

for compressed air and 

brake cylinders..........- 27,300 60,060 


Total ..... 48,000 105,600 
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(b) ELECTRICAL PART. 
Motors, without hollow axles 
or wheels, including sus- Ke. Lig 
pensions ............... 16,300 35,860 
Rheostats and starting ap- 
paratus ................4. 5,100 11,200 


Controller, comprising the 
apparatus for working the 
air-brake, piping, safety 
cutouts, fuses and all the 
control apparatus in the 


motorman’s cab......... 4,750 10,450 
Large transformers, with 
their suspensions........ 12,300 27,060 


Air pumps and mountings. 1,000 2,200 
Small transformers for the 

air pumps.............-- 650 1,430 
Hand-wheels, levers, rods, 

rings and other regulat- 


ing apparatus........... 1,300 2,860 
Electric lighting <.pparatus, 

including battery........ 500 1,10 

Total..... 41,900 92,160 

To which add for safety.. 600 1,320 

Grand total......... 42,500 93,480 
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tains twelve seats. The entering vestibules 
give room for three seats, and at each end 
of the car is placed a cab for the motor- 
man. The total capacity of the car is 
thus for forty-eight seated passengers and 
the length of the car over all is twenty-two 
metres (sixty-seven feet). 

The car body is mounted on longitudi- 
nal sills provided ‘with cross-trussing at 
two levels, ensuring a very strong and 
rigid framework with relatively small 
weight. The cross-trusses are built of 
U-bars and flat plates and are tied with 
strong tie-rods running from the lower 
sills of the windows to the lower chord of 
the longitudinal sills. The latter are fur- 
nished with transversal and longitudinal 
reenforcing webs, while both ends of the 
cars carry the standard couplers and buf- 
fers used on the Prussian Government rail- 
ways. The internal arrangements of the 
car are those of the ordinary Prussian 
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Upon each of the trucks are carried two 
brake-cylinders, each ten inches in diam- 
eter. In addition to this air-brake system 
is also an ordinary mechanical brake by 
means of which from either motorman’s 
cab the two trucks may be braked with an 
effort equal to eighty per cent of the 
weight of the car. The wheels have a 
thread diameter of forty-nine inches. 
THE ELECTRICAL EQUIPMENT. 

In the electrical equipment of this car 
the greatest care was taken to secure the 
complete safety of passengers and of the 
men in charge from any danger from the 
high-tension currents employed. This 
safety is obtained by making all of the 
high-tension apparatus and all of the con- 
ducting systems external to the body of 
the car, either above the roof or below the 
floor, and in putting both roof and floor 
in permanent electrical connection with 
the ground. Beyond this, the operation of 


Fic. 5. 
(c) PASSENGERS. 
Fifty persons, the conductor Kr. Lbs 
and motorman included.. 4,000 8,800 


Total of all weights. 94,500- 207,880 


MECHANICAL EQUIPMENT. 


The house charged with the construc- 
tion of the car was given the following 
specifications : | 

MECHANICAL DESIGN. 

The specifications under which the cars 
were constructed contained the following 
provisions: 

The car should be sufficient to carry fifty 
passengers on transverse seats in a central 
apartment and two end apartments. The 
central room has eighteen seating places, 
and each of the other compartments con- 


third-class railway car. The seats are 
simple wooden benches mounted on iron 
supports. The exterior appearance of the 
car body is similar to that of ordinary 
passenger cars on main-line trains. On 
account of its peculiar construction the 
body of the car rests directly upon the 
king-pins of the trucks without the neces- 
sity for any particular system of springs. 
Upon the trucks themselves the middle 
axles are not equipped with motors, the 
space being fully occupied by the seat of 
the king-pin and brake apparatus. 

The principal brakes are of the West- 
inghouse automatic pattern (Fig. 5) and 
work upon all the wheels on both sides of 
the car with a total pressure equal to 160 
per cent of the weight of the vehicle. 
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SKETCH PLANS AND ELEVATIONS OF TRUCKS FOR THE BERLIN-ZOBSEN CAR. 


the various control mechanisms is not 
made directly by the hands of the motor- 
man but indirectly through the aid of a 
secondary source of power. For this pur- 
pose compressed air is used, taken from the 
same reservoir which serves the brakes. 
Naturally at the same time care was taken 
in the design to arrange the electrical ap- 
paratus so as to make its supervision easv 
and its assembling and dismounting as 
little difficult as possible in case of break- 
age or derangement. Care was also taken 
to avoid the disabling of any part of the 
electrical equipment through the failure 
of another part. These considerations lead 
to the division of the electrical equipment 
into two similar units, each of which com- 
prises : 
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(a) Two motors with two groups of re- 
sistances, two controllers, two switches 
and two circuit-breakers. 

(b) A large transformer, with acces- 
sory apparatus needed for connecting its 
terminals in star or delta, with the neces- 
sary primary circuit-breakers and other 
high-tension switches. 

(c) An air-pump with a smal] trans- 
former, a circuit-breaker and a regulator. 

(d) A complete current-taking system 
or trolley. 

(c) One motorman’s cab with appli- 
ances for handling the compressed air and 
measuring apparatus. 
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circuit, at the commencement of motion in 
the motor, has a tension of about 650 
volts. In order to handle this with the 
utmost safety and certainty it was deter- 
mined to use metallic resistances, placed 
in flat boxes along the two sides of the car 
between the entrance doors. In order to 
shorten the leading wires to these resist- 
ances and also to facilitate access to the 
control system the controller cylinders 
were also subdivided in the same way as 
the resistances. The axles upon which 
these cylinders turned are worked by a 
simple mechanical transmission from the 
motormen’s cabs. 
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Fia. 6.—THE ENTIRE SYSTEM OF CONNECTION BETWEEN ALL THE ELEMENTS OF THE 
ELECTRICAL EQUIPMENT. 


In Fig. 6 is shown very clearly the entire 
system of connections between all of the 
elements of the electrical equipment from 
motors to trolleys. 

While the diameter of the wheels was 
made unusually large, being about forty- 
nine inches, nevertheless the rotation speed 
of these is so high that it is possible to 
couple the motors directly with the axles. 
Each truck is furnished with two motors, 
making a total of four upon the car, each 
of which can develop 250 horse-power. 
The various considerations governing the 
choice of a secondary voltage led to the 
selection of 1,150 volts as the primary 
tension on the motors while running, and 
1,850 volts during the period of accelera- 
tion. 

The government of the motors during 
starting is accomplished by means of re- 
sistances cut into the secondary circuit, 
which can be removed one after the other 
until the secondary of the motor is finally 
completely short-circuited. The secondary 


As stated above, the motors take 
primary current at 1,150 or 1,850 volts 
through a system of medium-tension ap- 
paratus. These two pressures are obtained 
respectively by connecting the transformer 
in delta or in star, a switch for this pur- 
pose being put into the secondary circuit 
of each transformer. For each of the four 
switch apparatus is provided a cutout ar- 
rangement, so disposed as to make it easy 
to remove for repair and re-fusing. The 
control apparatus is operated by means 
of compressed air for which a special pipe 
system is laid from the motormen’s cabs. 
In these cabs are also the circuit-breakers 


for the motors. 
(To be continued.) 


=> 
Mica. 

The British Trade Review states that 
last year mica, in common with many other 
articles, suffered from the prevailing gen- 
eral depression in trade. 

In Germany the commercial crisis 
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has accentuated the depression in the 
electrical trades. As that country is 
one of the largest customers for Indian 
mica, this has slackened demand gen- 
erally, especially as regards the larger- 
sized slabs. While the European demand 
all round has been quiet, stocks of good 
useful sizes and qualities have been in 
short supply, and, should enquiries con- 
tinue to run on medium grades and the 
larger remain neglected, it is not unlikely 
that values for the smaller sizes will go to 
a premium. Nature has, unfortunately, 
not arranged the mica crystals in con- 
venient lots of graded sizes. Thus, tak- 
ing Bengal mica at the present time, there 
is no incentive to either the European or 
the native mine-owners to work their de- 
posits to their full capecity. The grades 
at present mostly sought after are, per- 
haps, Nos. 3, 4, and 5, the latter either in 
the form of slabs or splittings. To pro- 
vide these grades means also the mining 
of the larger crystals and the accumula- 
tion of stocks of the very sizes for the sale 
of which the mines mainly depend for 
their profits. These remarks apply 
specially to Bengal, but also to Madras in 
a lesser degree. Imports into the. United 
Kingdom for 1901,as compared with 1900, 
show a decrease both from Calcutta and 
Madras. Owing to mica not being classi- 
fied by itself in the official returns, only 
approximate quantities can be arrived at, 
but Messrs. Tulloch & Company estimate 
the imports from Calcutta at about 6,200 
cases, and about 6,100 cases from Madras. 
Direct importations to Continental ports 
amount to about 400 cases. During 1901 
South American mica was also in evidence 
to a larger extent, but no detailed returns 
are obtainable. Canada has also exported 
a rather larger quantity to the United 
Kingdom and Continent, but this descrip- 
tion does not attract much support at pres- 
ent from the electrical trades. Stocks in 
London in importers’ hands of good qual- 
ity and useful sizes are light, smaller, in- 
deed, than for some time past. The firm 
estimate that at the present time stocks of 
Calcutta clear ruby and ruby stained do 
not amount to over 600 cases. In this esti- 
mate they exclude Nos.5 and 6 grades, also 
films: As regards Madıas, roughly, they 
estimate stocks of good quality and sal- 
able sizes to amount to not over 1,400 


cases. In this case also they eliminate the 
heavy stocks of Madras smalls and 
splittings which are still in warehouse, but 
do not come under the category of good 
merchantable sizes or quality. The firm 
add that the apathy shown by buyers in 
face of the above good statistical position 
is proof of the current very small con- 
sumption by the trade. 
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The Protection of Lines and Apparatus 
from Electrostatic Strains. 


A Lecture by Mr. Percy H. Thomas Before the American Institute of Electrical Engineers. 


STATIC INTERRUPTER. 


To meet this very serious difficulty the 
author proposes the use of a device he has 
called the “static interrupter.” “The 
static interrupter” is a combination of a 
choke coil and a condenser connected in 
such a way as to magnify the effect of the 
choke coil as regards static waves without 
a sensible derangement of the normal 
operation of the circuit. By the use of 
this device a comparatively small coil can 
be made to afford the same protection as 
a coil of much larger dimensions without 


entailing either excessive cost or excessive 


loss of energy or heating. 
The static interrupter consists of a 
choke coil in series with the line and a 


_ condenser connected by one terminal be- 


tween the choke coil and the winding to 
be protected and by the other terminal 
to such parts of the apparatus as have e. s. 
capacity with this high-tension winding, 
in a transformer to the low-tension wind- 
ing and the core. However, as these parts 
are always (as compared with the high- 
tension) at ground potential, the second 
condenser terminal may be connected di- 
rectly to ground. The diagram of con- 
nections for the interrupter protecting a 
transformer or generator is shown in 
Fig. 7. 
PROTECTIVE POWER OF STATIC 
INTERRUPTER. 


It is evident that more time is re- 
quired for sufficient charge to pass the 
choke coil to charge the transformer 
terminal and condenser togethe: than 
would be required to charge the 
terminal alone. This means that the 
maximum static strain will be distributed 
over a larger number of layers in the first 
case than in the second. The ratio of the 
e. 8. capacity of the condenser to that of the 
transformer terminal and the adjacent 
parts of winding is an important factor 
in determining the protective power of the 
interrupter, as it indicates the extent to 
which the potential of the terminal is rc- 
duced by the addition of the condenser. 
It is possible to get almost any desired de- 
gree of protection by the use of a suf- 
ficiently large condenser without unduly 
increasing the size of the choke coil in 
series with the circuit. Actual experi- 
ment shows this method of protection to 


(Concluded.) 


be very effective in reducing the static 
strains in coils. 

On the other hand the use of the static 
interrupter, although it delays the pene- 
tration of the crest of the advancing static 
wave, does not necessarily prevent the 
ultimate rise of potential of the terminal; 
that is, it affords no direct protection 
against grounds. However, in cases where 
the interrupter is used in connection with 
a lightning arrester (which should always 
be connected on the side of the choke coil 
farthest from the condenser) the delay of 
the wave does give additional protection 
against grounding of the winding as it 
allows the arrester more time to discharge 
the line. . 

The interrupter performs a more im- 
portant function in connection with the 
discharge of an arrester by protecting the 


Fre, 7.—Sratic INTERRUPTER PROTECTING A 
TRANSFORMER AND HiGH-TENSION GENERA- 
TOR. 

winding from the violent strains that re- 

sult from the abrupt grounding of the 

circuit caused by the discharge. As the 
discharge of the arrester occurs only when 
line potential is much above normal and 
may be carried momentarily much beyond 
ground potential on account of its oscilla- 

tory nature, the shock to the coil may be a 

very severe one. 

LOCATION IN CIRCUIT OF STATIC 
INTERRUPTERS. 


It is thus evident that by placing a 
proper static interrupter in each lead wire 
of a transformer or other apparatus which 
may be connected with a source of static 
disturbance such as a line or a high-ten- 
sion switch, complete protection may be 
secured against short-circuits in the wind- 
ings caused by static originating outside 
of the transformer. As switching is a fre- 
quent cause of static strains, the inter- 
rupters should in general be placed be- 
tween the apparatus and the switches, 
thus making the interrupter virtually a 
part of the transformer or generator to be 
protected and not a part of the line. If, 
however, each individual transformer is 


provided with static interrupters a larger 
number of interrupters is required than 
would be necessary for protecting a bank 
of transformers as a whole from disturb- 
ances upon the transmission line. If there 
is no switching of individual transformers 
it is then satisfactory to arrange the ap- 
paratus so that several transformers will 
be protected by the same interrupters. 
For example, in polyphase systems a group 
may be protected as a unit instead of giv- 
ing individual protection to each trans- 
former. The precise arrangement of ap- 
paratus in a given case will depend upon 
the number of transformers to be protected 
and the arrangements which are provided 
for switching. 

There are certain cases in which switch- 
ing may be done between the interrupter 
and the transformer. The transformer 
may be cut out of circuit by the opening 
of circuit-breakers, fuses or switches, or 
transformers may be connected to a live 
high-tension circuit, provided their low- 
tension windings are at the time supplicd 
with current from the same generator as 
the circuits from which they are switched. 
Such switching causes no change of po- 
tential at the terminals and consequently 
no strain. 

Also fuses and circuit-breakers may be 
opened by overloads or short-circuits with- 
out regard to the low-tension connections 
or without danger from static as the arc 
formed assures a gradual change of po- 
tential. 

The proper connections for static inter- 
rupters in the arrangements of apparatus 
most frequently found are shown dia- 
grammatically in Fig. 8. 


FEATURES OF COMMERCIAL STATIC 
INTERRUPTERS. 


Some of the features of actual static 
interrupters intended for commercial serv- 
ice work may be of interest. These inter- 
rupters are usually single pole; that is, 
one coil and one condenser are placed in a 
containing-case. As the interrupters are 
used on high voltages, coils and condensers 
are placed in oil. The oil facilitates the 
cooling as well as strengthening the insu- 
lation. The choke coils, which contain 
no iron, receive the full force of the static 
waves which they are intended to check, 
and are very heavily insulated. On a 


° “es ep a- Bs a es CCU... a o Ci =. 


+R Ty, ae 


-s 


E E a a a a 


-Wat aA ame sre Tw p Dre 


Ae ee we 
eee A 


vn mm 


Wro ee ee 
-_ 


es a o 
- 


324 


three-phase circuit the condensers must 
support continuously a strain approxi- 
mately six-tenths of the normal line volt- 
age without breakdown and without over- 
heating ; they must also be able for moder- 
ate lengths of time to stand full-line volt- 
age in case one leg of the circuit becomes 
grounded. 

The fact may not be generally appre- 
ciated that condensers have a very con- 
siderable heat loss which must be carefully 
considered in designing the interrupter. 
This loss for any given dielectric varies in 
actual condensers approximately as the 
square of the voltage, and increases rapidly 
with the temperature. The loss in a con- 
denser may be increased several times by 
changing its temperature from 20 degrees 
centigrade to 100 degrees centigrade. This 
fact indicates the importance of not allow- 
ing condensers to get hot. 

The actual e. s. capacity of condensers 
for static interrupters is made much larger 
than the e. s. capacity of the windings 
they are to protect, but is still very small— 
seldom exceeding a few hundredths of a 
microfarad. The reaction of the condenser 
upon the circuit for generator frequencies 
is therefore negligible. 

PROTECTION AGAINST GROUNDS. 

A ground is the result of a rise of po- 
tential higher than the insulation of the 
apparatus is adapted to withstand (assum- 
ing that the insulating material contains 
no local defects). Such an excessive strain 
may result from static disturbances or 
from other causes. It has been shown that 
lightning may be one cause, and that 
under circumstances switching and similar 
disturbances may produce high momentary 
voltages. Therefore, unless the apparatus 
is insulated to stand such excessive poten- 
tials, which may be possible with low and 
moderately high-voltage circuits, but is 
hardly practical with extra high-tension, 
we must use some means of prevention. 
The standard lightning arrester spark-gap 
used to prevent excessive potentials from 
lightning is effective also against other 
causes of static. 

LIGHTNING ARRESTERS. 

A simple air-gap between line and 
ground is an ideal lightning arrester or 
line discharger as far as its protecting 
power is concerned. It absolutely resists 
the passage of current up to a certain volt- 
age which can be predetermined quite 
closely, and if this critical voltage is ex- 
ceeded, breaks down and furnishes a non- 
inductive and nearly resistanceless dis- 
charge path for carrying off any amount 
of static electricity that may appear on 
the line. This means that when once the 
gap has broken down no amount of charge 
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on the line can raise its potential above 
the ground. However, if the ground con- 
nection be not perfect or if either in the 
arrester or in its connections there is suf- 
ficient inductance or resistance, it is then 
possible to have a dangerous rise of poten- 
tial on the line after the air-gap has broken 
down due, of course, to the checking of the 
discharge of the line by the inductance or 
resistance. 

Unfortunately, however, when single 
spark-gaps are used as lightning arresters, 
then simultaneous discharge on two or 
more legs of a line forms a short-circuit on 
the line, and the usual result follows. If 
one leg of a circuit is accidentally or 
permanently grounded an arrester dis- 


= charge on any one of the other legs causes 


a short-circuit. 

. The air-gap lightning arrester to be 
commercially successful, in addition to 
giving protection from static, must be able 
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Fico. 8.—DIaAGRAM SHOWING ARRANGEMENTS OF 
STATIC INTERRUPTEKS, PROTECTING GENERA- 
TORS AND GROUPS OF TRANSFORMERS. 


tointerrupt the short-circuit current which 
tends to follow lightning discharges. The 
devising of an arrester to meet all condi- 
tions is a very difficult problem. Fort- 
unately, however, a large number of small 
gaps in series may be substituted for one 
single gap of larger dimensions which 
greatly increases the “non-arcing” power. 
A very few gaps of non-arcing metal are 
satisfactory under some conditions, but 
the more the gaps are subdivided the more 
effective the arrester. On high voltages, 
however, and under some other circum- 
stances, such a large number of these gaps 
must be used on the arrester, as to inter- 
fere with its protective power by requiring 
a rather excessive voltage to cause the gaps 
to discharge. If the amount of the cur- 
rent that can flow on short-circuit be 
limited either by series resistance or other- 
wise, a considerably reduced number of 
gaps will be non-arcing. 
SERIES RESISTANCE. 

The use of series resistance to render 

an arrester non-arcing has the advantage 
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of cheapness and simplicity, and is very 
effective as far as rendering the arrester 
non-arcing is concerned, but it has the great 
disadvantage of introducing the resist- 
ance in the path of the discharge of the 
line. In-many plants the small size of the 
generators limits the current flow on short- 
circuit in such a way as to render no series 
resistance necessary. It must be remem- 
bered in this connection that all syn- 
chronous apparatus connected to an elec- 
tric circuit (and sometimes induction 
motors) will temporarily act as generators 
at the time of a lightning discharge on 
account of the energy stored in the mo- 
mentum of their revolving parts. 

In many cases where the short-circuit 
current taken by the arrester is not ex- 
cessively large the series resistance may be 
shunted by additional gaps which will al- 
low the static discharge to pass directly 
to earth around the resistance. If the 
parts are properly proportioned, the sub- 
sequent arcs will be drawn from the 
shunted gaps by the resistance and thus 
extinguished. If the number of shunted 
gaps is no greater than of the unshunted 
gaps no greater voltage will be required to 
discharge over the whole number than over 
the unshunted gaps alone. This is be- 
cause the shunted and unshunted gaps are 
separately broken down—one after the 
other. Therefore, no protecting power 18 
lost by the addition of the shunted re- 
sistance. 

In the cases where such resistance, 
shunted by gaps, is not sufficient a small 
series resistance in addition will make the 
arrester non-arcing. In other words, where 
a large series resistance is required part 
of it may be shunted by gaps in such a 
way as to introduce only a small resistance 
in the discharge circuit of the arrester. 

It should be noted, as in the case of 
short-circuits in coils from static sparks, 
that if the discharge through an arrester 
passes at or near the time of zero electro- 
motive force of the generator, there will 
be little likelihood of a permanent short- 
circuit. 

Although the insertion of resistance in 
the discharge path of an arrester may, 
under some circumstances, prevent the 
very thing that the arrester is supposed 
to accomplish, nevertheless its great ef- 
fectiveness in rendering the arrester non- 
arcing and its wide commercial use re- 
quire a statement of the conditions under 
which it mav safely be used. It evidently 
makes no difference how much resistance 
or inductance is used in series with an ar- 
rester provided it is always able to dis- 
charge the electricity as fast as it actually 
appears on the line at the point where the 
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arrester is connected, without causing a 
potential in the arrester greater than that 
required to cause the arrester to discharge 
in the first place. In discharging elec- 
tricity a resistance requires a potential 
equal to the product of the current 
strength and the resistance; inductance 
causes a counter electro-motive force equal 
to the product of its inductance and the 
rate of increase of the current. At each 
instant of time the current flowing in the 
arrester circuit has a definite value and 
a definite rate of increase (or decrease). 
Therefore, for the arrester to meet the 
above condition the sum of the two poten- 
tials caused first by the current at the 
moment flowing in the resistance and sec- 
ond by the rate of increase of current in 
the inductance, must at no time exceed 
the potential required to cause the arrester 
to discharge. 

It will be readily seen that the greater 
the quantity of static electricity to be dis- 
charged and the more sudden its appear- 
ance, the more severe the conditions on the 
arrester. Also that the greater the resist- 
ance and the inductance of the arrester 
circuit the greater the likelihood of a 
dangerous rise of potential. Just what the 
greatest allowable values of resistance and 
inductance are in any given case will de- 
pend upon various circumstances and can 
not usually be definitely predicted. There- 
fore, in all cases the lowest practicable 
amount of resistance and inductance 
should be used in series with the discharge 
path of the arrester. It should be noted 
that with an increasing current flow 
through the arrester circuit the quantity 
of electricity discharged by the arrester 
before the dangerous point of potential is 
reached will be much more than propor- 
tionally greater with a low than with a 
high resistance. That is, if the series re- 


sistance in one case is one-half that in 


another, both discharging the same in- 
creasing current, the quantity of electricity 
that will have passed the first arrester 
when a given potential is reached is much 
more than twice that passed in the second 
case when the same potential is reached. 
This fact makes it still more desirable 
that series resistances should be kept as 
low as possible. 

Resistance and inductance in series with 
the arrester circuit have the advantage of 
preventing to some extent the very sudden 
grounding of the line that otherwise re- 
sults from the arrester discharge and 
which causes severe strains in the windings 
of adjacent apparatus. This is an advan- 
tage by no means to be overlooked, for it 
will be remembered that short-circuits are 
much more frequent than grounds. 
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LOCATION OF ARRESTERS. 


A proper air-gap lightning arrester will 
prevent an excessive rise of potential above 
the ground at that point of the line to 
which it is connected, but on account of the 
wave nature of the static disturbances it 
will not necessarily prevent an excessive 
rise of potential at some other point of the 
circuit more or less distant. For if the 
arrester happens to be at the zero point of 
a wave the arrester will not discharge, even 
though the crest of the wave at some other 
point may be at a very high potential 
above the earth. 

It is a somewhat difficult problem to 
obtain complete protection at all points; 
however, in actual circuits adequate pro- 
tection can usually be secured. Actual 
commercial plants fall into two classes, 
viz., plants in which the apparatus con- 
nected to the high-tension circuits is 
scattered about at numerous more or less 
widely separated points and plants where 
the apparatus is all concentrated at a few 
points. 

(a) PLANTS WITH APPARATUS DIS- 
TRIBUTED. 


For absolutely complete protection from 
ground in plants having distributed ap- 
paratus arresters will have to be placed 
wherever there is apparatus that needs 
protection. In most cases this would mean 
an almost prohibitive expense. Fortu- 
nately such plants are ordinarily of com- 
paratively low voltage, and therefore re- 
quire protection (as far as static from 
grounds is concerned) only from light- 
ning. Therefore, by placing arresters in 
such locations as to readily discharge static 
waves that may arise in the most exposed 
portions and bv scattering arresters at in- 
tervals over the line at other points suf- 
ficient protection is secured. The exact 
number of arresters required in any given 
case depends upon the local conditions. 
This type of circuit, with distributed ap- 
paratus, is seldom found above 3,000 volts. 
(b) PLANTS WITH APPARATUS CONCEN- 

TRATED AT A FEW POINTS. 

In these cases the sources of static dis- 
turbance are either at some point awav 
from the apparatus or are, electrically 
speaking, at the point where the line enters 
the station; that is, where a rise of poten- 
tial 1s caused by switching in the station, 
all the high-tension wiring is at the same 
potential and the rise can be limited by an 
arrester placed on each leg of the line at 
the point where the line enters. But these 
arresters, provided they be placed on the 
line side of apparatus, will also protect 
from dangerous static waves produced at 
points away on the line, for such waves 
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must pass the arrester before they can 
reach the apparatus, and will thus cause 
the arrester to discharge. Therefore, in 
circuits of this type, which includes prac- 
tically all high-tension circuits, protection 
from grounds will be secured by proper ar- 
resters, placed one on each line wire where 
it leaves a station. The arrester must be 
placed outside of all choke coils and static 
interrupters, so that these may prevent 
static strain in the apparatus from the dis- 
charge of the arrester. This distribution 
of arresters is the one that has usually 
been followed in actual installations.. 

The system of protection that I have 
outlined for the protection of high-tension 
circuits, therefore, consists of the use of 
proper lightning arresters at appropriate 
points to protect against grounds, and 
static interrupters to protect apparatus 
against short-circuits. The lightning ar- 
resters should be of adequate design, but 
no radical change from the usual’ present 
practice in regard to location is required. 

The use of the static interrupter is, how- 
ever, new, and it has been one of the ob- 
jects of this paper to give a full exposition 
of the protection it affords and to discuss 
fully the conditions which render its use 
advantageous. 

SUMMARY. 


A summary of the most important con- 
clusions regarding arresters and inter- 
rupters follows: 

(1) Damage resulting from static 
strains is of two sorts—short-circuits and 
grounds. It is the function of the static 
interrupter to protect apparatus against 
such short-circuit strains; it is the func- 
tion of the lightning arrester to discharge 
the line of excessive static charge and thus 
prevent grounds. 

(2) The static interrupter consists of 
a choke coil and condenser, the latter being 
connected between line and ground on the 
apparatus side of the choke coil. The in- 
terrupter delays and smoothes out static 
waves which attempt to pass it. The con- 
denser by absorbing a large part of the 
static charge which passes the choke coil 
very much increases the effectiveness of 
the coil. 

(3) The choke coil and condenser of 
the interrupter must be adapted to the 
circuit upon which it is to be run, and 
must be proportioned with regard to the 
design of the apparatus it is to protect. 
The interrupter should be placed nearer 
the apparatus than any switches which are 
to be operated with potential on the line. 
(See page 323 for exceptions). The in- 
terrupter is thus essentially a part of the 
apparatus to be protected and not a part 
of the line or the arrester. 
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(4) Lightning arresters must be able 
to discharge electricity from the line as 
fast as it actually appears there, and must 
also be non-arcing under all conditions. 
Any resistance or inductance used in series 
with the arrester should be low enough to 
allow the passage of all actual discharges 
without causing excessive potential on the 
arrester. 

(5) On the systems where the ap- 
paratus is distributed the arresters should 
also be distributed. 

On systems with apparatus concen- 
trated at a few points arresters should be 
placed on each line wire where it leaves a 
station. 
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(6) Well-designed static interrupters 
and lightning arresters, properly arranged, 
furnish a complete system of protection 
against the static disturbances found on 
high-tension lines. 

It is quite evident that the protection 
of the apparatus of a large high-tension 
system, with its numerous opportunities 
for static disturbances and its widely- 
spread apparatus, is by no means a simple 
problem, to be solved off-hand by the use 
of a few lightning arresters of any avail- 
able style. The type and location of the 
protective devices must be adapted to the 
actual conditions of the plant; the severity 
of the lightning in the neighborhood, the 
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voltage of the system, the type of ap- 
paratus to be protected, and perhaps the 
actual constants of the circuits. The de- 
termination of the most satisfactory pro- 
tection is a matter to be arrived at from a 
combination of theory, experience and ex- 
periment, and any protective system should 
be freely modified when actual trial shows 
a better arrangement. It is to be hoped 
that engineers and others who have the 
opportunity will carefully study the ques- 
tions of static experimentally, giving them 
all the attention that their importance de- 
serves,and that we may in consequence look 
forward to the time when difficulties from 
static causes may be practically unknown. 


Compliment and Comment. 


A Few of the Opinions on the “Electrical Review's’? Anniversary Number. 


Read All the Pages. 
[New York Times.} 


The ELectricaL Reviiw of this city, 
which claims to be and, so far as we 
know, is the pioneer electrical weekly of 
America, has completed another year of 
its bright and prosperous carecr, and is- 
eues an enlarged number, under date of 
February 15, in commemoration of its 
twenticth anniversary. Avowedly it is de- 
voted mainly to showing the contrasts 
between to-day and twenty years ago in 
the development of the electrical arts and 
trades, and engravings showing some of 
the earliest applications of the art, and 
portraits of men prominent in various 
ways in its field add greatly to its value. 
It may be mentioned as a matter not with- 
out interest that, while the “reading” part 
of this number is comprised within a lit- 
tle less than seventy pages, there are a full 
hundred pages of advertisements. Who 
shall sny that the latter will have the 
fewer readers? Or that less benefit will be 
derived from them ? 


Completeness. 
To THe EDITOR OF THE ELECTRICAL REVIEW : 

I wish to compliment you on the com- 
pleteness of the Anniversary Number of 
the EuecrricaL Review. C. W. RIce. 

55 Duane street, New York, Feb. 27. 


Will Continue to Read the « Electrical 
Review.” 


To Tue EDITOR OF THE ELECTRICAL REVIEW: 


I have always found your publication 
newsy, accurate and interesting. J en- 
close my check for this year’s subscrip- 
tion, for I have formed “the ELECTRICAL 
Review habit’ and have no wish to swear 
off. ALBERT M. BULLARD. 


Tufts College, Mass., February 28. 


« Felicitations Due.” 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

I think your issue so excellent that 
felicitations are due—and I tender them 
truly most cordially. 

THomMas D. Lockwooop. 

Boston, February 20. 


‘¢ Full of Good Things.” 
To Tae EDITOR oF THR ELECTRICAL REVIEW: 

I have before me a copy of your Twen- 
ticth Anniversary Number, which is full 
of good things and also reminiscences of 
past years, and I desire to extend to you 
many congratulations on the development 
of your publication, and wish it and your- 
self continued success in the coming years. 

Phila., Feb. 19. Gro. H. LEwaks, 


Busiuess Mauager, Curtis Publishing Co. 


s Deserving of Great Praise.” 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Your Twentieth Anniversary Number 
is certainly a very excellent one and de- 
serving great praise for the enterprise 
shown both in its editorial and advertising 
pages. Please accept my congratulations 
on the success of your efforts. 

New York, Feb. 18. H. M. Davis, 


Manager Advertising, Sprague rlectuic Co. 


“ Doing Good Work.” 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

I can not refrain from adding to the 
many you are bound to receive my 
hearty congratulations on the twentieth 
anniversary of the ELECTRICAL REVIEW, 
nor from expressing my admiration of 
the magnificent number by which the 
event is most fittingly celebrated. 

Although no longer connected with the 
electrical industry, I am nevertheless 
deeply interested in what pertains to it and 
am a silent admirer of the tremendous 
strides it is making and it is because of 


this, together with my recollections of the 
years I was associated with it and of the 
many friendships then formed, that I wel- 
come each number of the ELECTRICAL 
REVIEW. l 

Surely it has done and is doing good 
work and to see its increasing usefulness 
and influence must be a source of deep 
gratification to you. As an instance of this 
influence and usefulness I may mention 
Louis Bell’s article on the problem of 
rapid transit in this city—it seemed to 
me so good and so directly to the point 
that I have referred it to many of my 
friends by whom, without exception, its 
conclusions were endorsed. I believe that 
it will have a good effect on the future of 
the vexed problem in this city. 

Henry B. Cram. 
Boston, February 20. 


« Rapid but Good.” 
To THe EDITOR oF THE ELECTRICAL REVIEW : 
I am pleased to see that your growth has 


been not only rapid but good. 
G. A. REDMAN. 


Rochester, N. Y., February 27. 


«Great Piece of Work.” 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

The Twentieth Anniversary Number of 
the ELECTRICAL REvIEw is a great piece 
of work. The photograph of the founder 
is especially good and the liberality of the 
advertiser on page 117 is marked. 

New York, Feb. 18. H. D. LYMAN, 


President, american Surety Co. 


‘The Best Number.” 
To THE EDITOR OF THE ELECTRICAL REVIEW: 
I think your Anniversary Number is the 
best issue the ELECTRICAL REVIEW ever 
published. A. M. Youna. 


New York, February 20. 
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Electrical 
Patents 


Mr. Hermann Lemp, of Lynn, Masa, 
has just been granted thirteen patents on 
improvements in automobiles, all of which 
he has assigned either to the General 
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out by utilizing an electrically actuated 
clutch, which clutch is provided with an 
energizing coil that is in series with the 
propelled motor or motors. The clutch 
is preferably designed to lock the motor 
armature to the driving mechanism as 
distinguished from those clutches in 
which a certain amount of slip is per- 


ELEcTRIC AUTOMOBILE. 


Electrice Oompany or Professor Elihu 
Thomson. We have selected a few of the 
most important and broadly new ideas 


from these various patents, and present. 


illustrations of the same. The first re- 
lates to the general structure and opera- 
tion of electrically propelled vehicles. In 
the operation of the same it is desirable 
to employ a high-speed motor or motors 
and to gear said motor or motors to the 
driving-wheel or wheels by a mechanism 
which will make little or no noise. It is 
preferable to use a motor in which the 
reduction of speed between the armature 
and the driving-wheel is about twenty to 
one. If such motor is employed, consid- 
erable weight may be saved or a greater 
etliciency may be secured for the same 
weight. The only satisfactory means of 
transmission for such high reductions 1s 
worm-geuring. With worm-gearing, when 
the ratio of transmission is greater than 
eight to one, the angle of the worm is 
such that it can not be driven backward. 
In other words, the vehicle can be driven 
by the motor-armature; but the worm 
can not drive the armature when the pow- 


er is cut off and the vehicle permitted to. 


coast. With a greater ratio of gearing 
than one to eight, if power were sudden- 
ly cut off, due to accident or otherwise, 
it would either destroy the working mech- 
anism or stop so suddenly as to throw the 
occupants out of the vehicle. The in- 
ventor overcomes the objection pointed 
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the clutch for controlling the mechanism 
is of a type in which the exciting coil is 
stationary and mounted on a stationary 
axle, while the magnetic keeper or ar- 
mature is a part of the driving wheel. 
Of course, a moving coil may be used 
whenever any advantage would follow 
therefrom. Another invention hae rela- 
tion to the controller for electric vehicles, 
the object being to place the same more 
completely under the control of the per- 
son in charge. This is accomplished by 
providing mechanism which makes it 
impossible to apply the brakes, whether 
they are mechanical or electric, without 
first throwing off the power. As it is 
not economical in storage battery systems 
to start an electric carriage at a high ac- 
celeration, the circuit combination in 
the present device is such that the speed 
of the vehicle can be increased in a 
smooth and gradual manner. This is 
accomplished by advancing the controller 
in a step-by-step manner, the time inter- 
vals between steps being sufficient for the 
vehicle to attain the speed intended for 
each particular step before going to the 
next. As is well known, it is very inju- 
rious to reverse the motor or motors while 
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CONTROLLER FOR ELECTRIC AUTOMOBILES. 


mitted and desired. If, however, it is 
desired to get an intermediate regula- 
tion differing from that afforded by the 
controller or for any other reason, the 
clutch can be arranged to slip. With an 
arrangement of either kind, when the 
current is cut off from the motor or mo- 
tors, the gearing between the motor and 
the driving-wheel or wheels is disengaged 
and the vehicle is free to coast. A sat- 
isfactory arrangement is to suspend the 
motor from the vehicle body in a verti- 
cal position, with the worm on the ar- 
mature shaft acting on the front side of 
a worm-wheel carried by or secured to 
the driving-wheel or wheels. Preferably 


the vehicle is still moving. ‘nce current 
from the battery flowing th ugh the mo- 
tor or motors under these _nditions is 
very heavy, there being no intermediate 
resistance. When the battery discharges 
under the above conditions, the current 
will sometimes rise to several hundred 
amperes, and the consequence of sudden- 
ly reversing the vehicle and supplying 
such a heavy current to the motor will 
result in a wreck or the breaking of the 
propelling gears. The inventor over- 
comes this in substantially the following 
manner: He provides the usual brake 
and foot-operated mechanism connected 
thereto, but to this foot lever is also made 
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another connection which is yieldingly 
attached to the controller, so that when 
the brake is operated, at the same time, 
the controller will be moved to cut off the 
current. The yielding connection, however, 
is of the greatest importance, as it per- 


AUTOMOBILE arene MECHANISM. 


mite the operation of the controller in- 
dependently of the brake, so that in coast- 
ing the current may be cut off from the 
motor without applying the brake. A 
third novel idea devised by the same in- 
ventor relates to the steering mechanism, 
which is especially intended for use on 
heavy trucks and the like. In these large, 
cumbersome vehicles, it has been the cus- 
tom to employ gears of one sort or an- 
other, the object being to increase the 
leverage between the steering handle and 
the wheels, while the gear acts as a lock to 
prevent the accidental movement of the 
wheele and eliminate any strain on the 
hand of the operator. This inventor pro- 
poses to do away with gears and employ 
hydraulic mechanism, in the form of a 
suitably arranged motor connected to the 
wheele, and a pump of which the steering 
handle forms a part. By this arrange- 
ment, when the operator moves the han- 
dle in one direction or the other, the 
pump will be operated, thereby forcing the 
liquid to the motor, which in turn actu- 
ates the wheele ne way or the other. Hie 
preferred for of construction is clearly 
illustrated i the accompanying cut. 
The wheels, © . usual, are pivoted upon the 
ends of the axle and are connected through 
the medium of links and a piston rod 
that passes through an intermediately 
disposed motor, a centrally arranged 
piston being secured to the piston rod and 
in the motor casing. Pipes lead from the 
motor to a peculiarly constructed double- 
acting pump having separate pistons 
and independent sets of valves, all of 
which are arranged to be operated by the 
single steering handle. The arrangement 
is euch that when the steering handle is 


normally central position, the 
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moved to one side of its central position, 
fluid is forced from the pump to one side 
of the motor, thereby operating the pis- 
ton and turning the wheels in one di- 
rection. In like manner, when the han- 
dle is operated upon the other side of its 
fluid is 
forced into the opposite side of the mo- 
tor and the movement of the wheels is 
reversed. Still another invention relates 
to means for locking the wheels against 
movement, when said wheels are oper- 
ated directly through the medium of the 
handle lever and connecting links. In 
this case he provides a hydraulic locking 
device, one of the simplest forms of 
which is shown in the accompanying il- 
lustration. Pivotally secured to the 
front of the axle is a hydraulic cylinder, 
within which is located a plunger con- 


WBN 
Gl Gy 


AUTOMOBILE WHER, AND MOTOR. 
nected with the lever so as to be moved 
therewith. This plunger has a centrally 
arranged opening closed by a pair of 
valves located on opposite sides of said 
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the plunger itself can be moved, thus per- 
mitting the flow of liquid from one side 
of the plunger to the other. It will there- 
fore be seen that as long as the handle 
is at reat the valve will be closed, and the 
liquid within the cylinder will therefore 
hold the plunger against movement, con- 
sequently locking the wheels from turn- 
ing to the right or left. When it is de 
sired, however, to turn the vehicle by op- 
erating the handle, one of the valves will 
be opened, so that when pressure is 
brought against the piston, the liquid 
may flow into the opening and force the 
opposite valve open against the pressure 
of the spring. 

Mr. Emile Berliner, of Washington, 
D. C., who has been prominently identified 
with sound reproducing machines, has 
just patented important improvemente in 
the same, his object being to reproduce 
sound in greatly increased volume. To 
this end he provides a machine made up of 
a number of separate gramophones, all of 
which may be operated simultaneously. As 
is well known, gramophone records are 
exact duplicates of each other even to the 
minutest detail, and as such are made in 
large numbers. The only difficulty to be 
overcome in operating several is to have 
them exactly register with each other and 
be operated simultaneously. He provides 
a table or support upon which are mounted 
a number of rotary tables of the usual 


‘gramophone type and adapted to receive 
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plunger. These valves are held closed by 
springs surrounding a valve stem that is 
also connected to the operating handle, 
the relation being such that when the han- 
dle is moved in one direction or the other 
one of the valves will be opened before 


the well-known record tablets of com- 
merce. These tablets are generally ar- 
ranged in a staggered row, each being 
supported on an upright spindle or shaft 
journaled in a standard fastened to the 
table. Upon each shaft just below the 
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table is secured a disc having equally 
spaced radially projecting pins on its 
periphery. The discs are all of the same 
size with the same number of pins, and 
they are driven together with the tables 
at the same epeed by means of a belt, hav- 
ing perforations spaced to fit the pins 
and operated by a motor of any desirable 
construction, suitable idlers being em- 
ployed for keeping the belt tight. The 
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as already described the sound may be 
amplified as much as desired so that the 
unnatural methods heretofore employed 
will not be necessary. 

In order to prevent the water collected 
from the conductor wire by the trolley of 
an electric car from passing down the 
controlling cord, Mr. Seth J. Buckland, 
of Springfield, Mass., has invented and 
patented a simple device which is in the 
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amplifier horns are of the ordinary con- 
struction, as are also the reproducer heads 
which coact with the tablets. In order to 
ensure each record being placed in the 
same relative position on its table, the 
records are provided with orifices or seats, 
the seats and each identical record of a 
set being of the same relative position on 
the record. The tables have upwardly 
projecting pins which register with the 
orifices. This is only one way in which 
the several records may be brought into 
proper relation. In operation the records 
are placed on their tables or supports as 
described, and the reproducing styluses are 
brought down on the first lines. The reg- 
istering devices, therefore, make it pos- 
sible to ensure the contact of each stylus 
with a corresponding point of each record 
by the mere act of placing the stylus on 
the proper line. Power being applied to 
rotate the records identical sounds issue 
from each of the horns, and the combined 
body of sound may be made as great as 
desired by using an appropriate number 
of records. Therefore, it is possible to 
provide an exact reproduction of the 
human voice or to make it louder or softer. 
Another important point resides in the 
fact that a record may be made in the 
natural voice. Heretofore it has been cus- 
tomary to produce records by having the 
operator, whose voice is to be recorded, 
speak quite loudly into the apparatus, in 
order that the record might be made to 
reproduce as loudly as is possible. This 
has tended to distort the natural voice, but 


form of a deflector interposed between 
the cord and the trolley pole. This de- 
flector is in the form of a looped metal 
rod substantially S-shaped, one end of 
which is pivoted to the pole, the other 
end being secured to the controlling cord. 
The loop is disposed in a depending posi- 
tion so that the water collected by the 
trolley will run down and drip to the roof 


WATERSHED OR.DEFLECTOR FOR TROLLEY 
PoLes AND Ropers. 


of the car. The inventor employs several 
different constructions, one of which con- 
sists of a solid rod provided with eyes at 
its opposite ends, but the guard may be 
formed of a hollow tube through which 


the cord ie,passed, the tube being located ` 


on the rope at any desirable point between 
the pole and platform, the tension of the 


rope holding it against the longitudinal 


movement thereon. 


ee 


An ‘international exhibition of motor 
boats and of auxiliary motors for sailing 
boats is to be held at Berlin in June next, 
on Lake Wannsee. The general secretary 
is Mr. Oskar Constrom, Berlin Univir- 
sitate-strasee, 1. 
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A New Record in Wireless Telegraphy. 


Mr. William Marconi, inventor of wire- 
less telegraphy, arrived in New York, 
Saturday, March 1, aboard the American 
Line steamship Philadelphia, upon which 
were conducted the most interesting and 


important experiments that have yet been 


made in the transmission of actual wire- 
less messages to very great distances. The 
station at Pouldbu, in Cornwall, under- 
took to keep in communication with the 


‘Philadelphia as long as might be possible. 


Six messages were received during the first 
four days of the run,. these beginning 
when the vessel was 250 miles distant from 
the sending station. On February 25, at 
10.30 P. m., the last actual message was 
received at a distance of 1,551 statute 
miles, but at midnight of the next day, 
the distance then being 2,099 miles, 
intelligible signals, consisting as in 
the case of the first transatlantic ex- 
periment of the letter “S” repeated in 
several combinations, were distinctly ob- 
tained. All the messages were sent in one 
direction, the sending appliances on the 
steamer not being sufficiently powerful to 
attempt to return messages to the Cornish 
sending station. 

It is rumored in London that the atti- 
tude of the British Government toward 
future long-distance wireless telegraph 
work will be to withdraw licences for it, 
as it is understood that it interferes in 
some degree with the apparatus em- 
ployed aboard the vessels of the British 
Navy. 


eee 
Manhattan Railway Generators Suc- 
cessfully Paralleled. 


Last week the second of the great three- 
phase generating units for the Manhattan 
Elevated Railway Company was success- 
fully started and connected in parallel 
with the first, which has been running 
for some time. It is interesting to note 
that this operation was immediately 
successful. Often considerable time 
is spent in adjusting engine governors, 
etc., before such large machines will run 
successfully in multiple with one another. 

On the first test there was no exchange 
current between the machines, nor was 
there any necessity for adjustment of the 
engines. This is particularly interesting 
in view of the fact that the low-pressure 
cylinders of the engines were diecon- 
nected, and therefore the distribution of 
torque was not so good as it will be when 
all the cylinders are running together. 
The largest load that has yet been put 
upon these machines is about 2,000 kilo- 
watts. 
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s“ Captains of Industry.” 


Among the many events in honor of 
Prince Henry of Prussia, who is visiting 
the United States, the luncheon given at 
Sherry’s, in New York, by Mr. J. Pierpont 
Morgan, Mr. E. D. Adams, Mr. W. K. 
Vanderbilt, Hon. Abram S. Hewitt and a 
few others, has apparently received more 
attention than any other single occurrence 
of the occasion. It wag understood that 
this gathering would consist of the lead- 
ing individuals identified by deeds with 
the industrial progress of the United 
States. 

There were 100 invitations extended and 
ninety-two attended. The distinguished 
visitor showed great interest in meeting 
the men of eminence and in discussing 
their special work. 

The following names with comment as 
it appeared in the official programme are 
given in alphabetical order as of interest 
to the electrical and allied fields of en- 
deavor: 


Edward G. Acheson, Niagara Falls, 
N. Y.—The inventor of carborundum and 
of a successful process of making graphite. 

Alexander Graham Bell, Washington, 
D. C.—The scientist who produced the 
first successful speaking telephone. 
Founder of the American Association to 
promote the teaching of speech to the deaf. 

Eliphalet W. Bliss, New York city—In- 
ventor and manufacturer of presses, dies 
and special machinery for working sheet 
metals; sole manufacturer of the White- 
head torpedo and appliances for the 
United States Navy, and president of the 
United States Projectile Company. 

Alexander E. Brown, Cleveland, Ohio— 
Inventor and manufacturer of labor-saving 
machinery for the rapid and economical 
handling of materials at mines, docks, iron 
and steel plants, shipbuilding yards, struc- 
tural works and railway terminals. The 
extensive use of his system in the United 
States has so reduced the cost of trans- 
portation by water and rail, and of labor 
at blast furnaces and steel works, ship- 
yards and bridge works, that, although the 
rate of wages is the highest, the cost of 
labor per ton of product in the United 
States is now the lowest of any like in- 
dustry in the world wherever this ma- 
chinery is in use. 

Charles F. Brush, Cleveland, Ohio— 
Scientist and inventor; founder of the 
American are lighting industry. 

John H. Converse, Philadelphia, Pa.— 
Representing the Baldwin Locomotive 
Works, now finishing its twenty thou- 
sandth locomotive. 

Charles H. Cramp, Philadelphia, Pa.— 
For fifty years general manager of 
Cramp’s shipyard. 

Francis Bacon Crocker, New York 
city—Instructor and professor of elec- 
trical engineering at Columbia University, 
founder of the Urocker-Wheeler Electric 
Company; ex-president of the American 
Institute of Electrical Engineers, and 
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author of several books and numerous 
papers on electrical engineering. 

Thomas Alva Edison, Llewellyn Park, 
N. J.—The inventor, especially of the in- 
candescent light system. 

John Fritz, Bethlehem, Pa.—The Nes- 
tor of the iron and steel industries of 
America, beginning in 1838 with an an- 
nual production of 250,000 tons and end- 
ing with an annual production of 16,000,- 
000 tons in 1901; identified with every 
important change in the process of mak- 
ing iron and steel which resulted in this 
increased production; founder, designer 
and builder of the great forge and armor- 
plate plant of the Bethlehem Steel Com- 
pany. 

George J. Gould, Lakewood, N. J.— 
President of the Missouri Pacific Railway, 
Manhattan Elevated Railway, Western 
Union Telegraph and other companies. 

Charles M. Hall, Niagara Falls, N. Y.— 
The inventor of the process of producing 
aluminum used by the Pittsburgh Reduc- 
tion Company, at present the sole commer- 
cial producer of aluminum in the United 
States. 

Samuel Pierpont Langley, Washington, 
D. C.—Astronomer and physicist. Estab- 
lished at the Allegheny Observatory in 
1868 the railroad time service, since used 
throughout the country. Invented the 
bolometer, by means of which temperature 
measurements smaller than one-ten-mil- 
lionth of a degree may be indicated. Has 
conducted laborious experiments in the 
problem of aerial navigation, which re- 
sulted in the construction of steel flying 
machines (i. e., machines not lighter than 
air, as a balloon, but absolutely heavier), 
which have, for the first time, flown by 
steam very considerable distances. He is 
now secretary of the Smithsonian Insti- 
tution. 

John Markle, Jeddo, Pa.—Representa- 
tive of the individual operators in the 
anthracite coal fields of Pennsylvania, and 
the largest of such miners and shippers. 
(President of the Sprague Electric Com- 
pany.) 

Albert A. Michelson, Chicago, Ill.— 
Head professor of physics at the Uni- 
versity of Chicago and president of the 
American Physical Society. He has meas- 
ured the speed of light (the result being 
now generally accepted as standard) and 
investigated the effect of the motion of the 
earth through space on the speed ; showed 
how waves of light could be utilized as an 
exceedingly delicate and accurate method 
of measurement, as well as a powerful in- 
strument of research; devised a method 
whereby a light wave may be made an 
absolute and invariable ultimate standard 
of length and devised a new spectroscope 
more powerful than any hitherto known. 

Darius Ogden Mills, New York city— 
President of the Niagara Falls Power 
Company, the largest power development 
in the world. Large owner of mines and 
of real estate and the originator and owner 
of the “Mills Hotels” for self-respecting 
men of moderate means. 

Charles A. Moore, New York city— 
Representative of Manning, Maxwell & 
Moore, the largest manufacturers in this 
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country of machine tools and their prin- 
cipal distributer throughout the world. 

Henry Morton, Hoboken, N. J.— 
Physicist. Organized Stevens Institute of 
Technology, and controller of its opera- 
tions since. 

William Barclay Parsons, New York 
city—Chief engineer of the Rapid Tran- 
sit Commission. 

Henry S. Pritchett, Boston, Mass.— 
President of the Massachusetts Institute 
of Technology and late superintendent of 
the United States Coast and Geodetic 
Survey. 

Michael I. Pupin, New York city— 
Electrical inventor and professor of elec- 
tromechanics at Columbia University, 
New York. The discoverer of multiple 
electrical resonance and of its application 
to multiplex telegraphy and telephony. 

Ira Remsen, Baltimore, Md.—President 
of Johns Hopkins University. 

Edwin Reynolds, Milwaukee, Wis.— 
Inventor of the Reynolds-Corliss Engine, 
president of the American Society of 
Mechanical Engineers, and chief engineer 
of the Allis-Chalmers Company, the con- 
structors of the largest stationary steam 
engines. 

Washington Augustus Roebling, New 
York city—Bridge engineer, vice-presi- 
dent of John A. Roebling & Sons Com- 
pany, manufacturers of wire cables and 
builder of the Brooklyn Bridge and the 
new East River Bridge. 

Charles M. Schwab, New York city— 
President of the United States Steel Cor- 
poration. i 

Coleman Sellers, Philadelphia, Pa.— 
Chief engineer of the Niagara Falls Pow- 
er Company and inventor of machinery. 

Frank J. Sprague, New York city— 
Electrical engineer, pioneer of the modern 
electrical railway and its multiple unit 
system of control and in the development 
of electric elevators in America and 
Europe. 

Charles Proteus Steinmetz, Schenec- 
tady, N. Y.—Electrician, scientist and 
inventor, president of the American Insti- 
tute of Electrical Engineers and engineer 
of the General Electric Company, largest 
producers of electrical apparatus ın 
America; author of valuable treatises, 
papers and books on electrical engineering. 

Nikola Tesla, New York city—Elec- 
trician, devoted to original research. 

Elihu Thomson, Swampscott, Mass.— 
Electrician. A founder of the Thomson- 
Houston Electric Company, consolidated 
with the Edison interests in the General 
Electric Company and prominent as origl- 
nator of many widely used inventions 10 
electric lighting and power. Inventor of 
electric metal welding and working. 

Robert H. Thurston, Ithaca, N. I 
Consulting engineer, scientific investl- 
gator and inventor. Organizer and di- 
rector of Sibley College. Founder of @ 
laboratory of engineering research and 
organizer of the first distinctive curric- 
ulum in mechanical engineering in the 
United States. , 

Herbert H. Vreeland, New York city— 
President of the Metropolitan Street Rail- 
way Company. * 
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George Gray Ward, New York city— 
Managing director of the Postal Telegraph 
and Commercial Cable lines and repre- 
sentative of the Deutsche Atlantische Tele- 
graphen Company. 

George Westinghouse, Pittsburgh, Pa.— 
Inventor, manufacturer, organizer, presi- 
dent of the Westinghouse Air Brake Com- 
pany, Electric Company and Machine 
Company in the United States; and of 
associated British, French, German, and 
Russian air brake and electric companies. 

‘Edward Weston, Waverly Park, N. J.— 
Electrician and inventor. Pioneer in 
American electric plating and are and in- 
candescent lighting. Inventor and de- 
signer of electrical measuring instruments 
now in use around the civilized world. 

Peter A. B. Widener, Philadelphia, Pa. 
—Financier and operator of surface rail- 
ways. 

D 
THE ENGLISH VERSUS THE METRIC 
SYSTEM. 


BY CHARLES T. PORTER. 


A bill is now before Congress, and is in 
danger of becoming a law, which will make 
the use of the metric system of measure- 
ment compulsory in this country. The 
Society of Mechanical Engineers is issuing 
an appeal to its members to exert their 
influence individually with representatives 
in Congress to prevent the passage of this 
bill. At this juncture it seems important 
to present to engineers generally the point 
here made, which appears to me to go 
to the root of the matter. 

The bill is advocated on two grounds— 
first, that the metric is the only scientific 
system, and second, that it is generally 
adopted, and uniformity in this respect 
ia of the first importance. 

I have in previous writings pointed out 
the absurdity of this scientific pretension, 
showing that system of measurement to be 
only the decimal system, with a single 
arbitrary unit, different from the units 
employed by us, and to which single mode 
of division the metric system labors under 
the disadvantage of being limited. 

I now propose to show further that the 
English system, employing several units, 
commensurable with each other, adapted 
to different uses, and each divided by con- 
tinual bisection, while making no pre- 
tension in that way, is in reality in the 


highest sense scientific or philosophical, ~ 


and this by reason of a feature which is 
wanting in the metric system, and the want 
of which renders that system unphilo- 
sophical, unnatural and inconvenient for 
the purpose of mechanical measurement. 

We employ four units of linear meas- 
urement—the mile, the yard, the foot and 
the inch. Each one of these units has its 
individuality and a distinctive name. The 
same is true of the parte obtained by con- 
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tinual bisection. Each of these also has its 
individuality and distinctive name. 

The problem always is, how can the idea 
of any distance or dimension be formed in 
the mind and conveyed to other minds 
with the greatest distinctness. The 
answer is obvious. We must employ the 
largest available unit of measurement, and 
supplement this, as required, by smaller 
units, employing the largest available di- 
vision formed by continual bisection. 
When the reality can not be expressed in 
this way, then, and not till then, must we 
resort to the decimal system of division, 
the value of which, in this limited field, 
is beyond all estimation. 

This mode of expression brings the dis- 
tance or dimension before the mind with 
a definiteness which can not even be ap- 
proximated in any other way. This ad- 
vantage is possessed by the English system 
of measurement, and is retained by it to 
the utmost useful limit. Thus, we do not 
say 17,600 yards, but ten miles; we do not 
say 120 inches, but ten feet, and so uni- 
versally. By employing the largest suita- 
ble unit we see the distance or the dimen- 
sion as a vivid reality. We are enabled 
also to apprehend more clearly the relation 
to one another of the different members 
of any construction. We reach correct 
proportions more readily, are less liable 
to errors, either of design or figuring, and 
are more likely to detect errors if these 
are fallen into. 

This system is in accord with the di- 
visions of the circle and of time, which are 
universally employed. In the former we 
have three units—the degree, the minute 
and the second. In the latter we have 
centuries, years, months, weeks, days, 
hours, minutes and seconds. Each one 
of these units also has its individuality 
and its distinctive name. Here, too, we 
always employ the largest of these units 
that is applicable, and by this means, as is 
obvious to every one, the angle or the in- 
terval of time is properly expressed to us. 
Any other mode of expression would be 
ridiculous. The decimal system is not re- 
sorted to until we need it, to express di- 
visions of the second, either of the second 
of arc or the second of time. 

This principle of employing the largest 
available unit is recognized by the 
French, in adopting the kilometre (1,000 
metres) as the unit for land measurement, 


and the metre as the unit for civil engi- 
neering work. Indeed, the French civil 
engineers have rather an advantage over 
our own, the metre being a larger unit 
than the yard. l 

But for the uses of the mechanical engi- 
neer all is reversed. Here the metric sys- 
tem bids defiance to this principle, and in 
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place of the largest it substitutes the 
smallest unit, the millimetre (0.001 of the 
metre), nearly 0.04 inch, and all 
mechanical measurements are expressed 
in terms of this unit. Where we would 
write ten inches, the metric expression 
would be 0.40 millimetres, approximately, 
as the two measurements can not be ex- 
pressed exactly each in terms of the other. 
Four feet eight and one-half inches is an 
illustration of our system of employing 
the largest unit, supplemented as already 
described. The definiteness of each item 
will be observed. The metric equivalent 
is 1,434 millimetres. 

This system, in its application to 
mechanical measurements, presents a 
dreary monotony of abstract figures, while 
the draughtsman is in a state of constant 
anxiety lest he misplace his decimal point. 

All this results from the fundamental 


error of employing the decimal system in 


a field to which it is not adapted. 

It should be observed that, while our 
own decimal system is in decimals of an 
inch, we employ it in micrometer measure- 
ments only; sometimes, however, for con- 
venience, writing in decimals the fractions 
obtained by continual bisection. 

It will be seen that the philosophical 
superiority of the English system lies in 
the fact, that figures express realities of 
distance or dimension with a definiteness 
that in the metric system can not be ap- 
proached. This is the secret of its greater 
convenience for mechanical measure- 
ments. 

But uniformity! Everything, we are 
told, must be sacrificed to uniformity. I 
do not know why uniformity is of so much 
more consequence to us than it is to other 
people, that for it we must sacrifice what 
is priceless. Let other nations come to us. 
They have everything to gain by doing so. 

There is also another view. English- 
speaking people have established the gauge 
system, about which other nations know 
nothing except what we have taught them. 
We have been at immense pains to obtain 
the ideal inch, with its divisions on the 
natural system of continual bisection, and 
its multiples, and their combinations, with 
the utmost exactness, as concrete realities. 
These are in universal use with us. All 
our mechanical construction is adopted to 
them. The universal screw-thread system, 
another Anglo-Saxon gift to the world, is 
founded upon them. All this also we are 
to be compelled to throw away. This 
would involve a loss and confusion, beyond 
all power to estimate. 

This, however, is nothing, compared to 
the abandonment of the philosophical 
principle, on which our system of 
mechanical construction rests. How little 
do our legislators imagine what it is they 
are meddling with! 

Is there not power enough in the 
English-speaking people to defend for 
their own mechanical engineers the in- 
valuable principle of employing the larg- 
est unit of measurement, and, moreover, to 
make its application as universal for con- 
structive work, as it is for everything else, 
for the civil engineer, for geographica) 
measurement, for the circle and for time? 
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Electrochemistry and 
Electrometallurgy. 


A Symposium before the American Institute of Electrical Engineers. 


HE one hundred and sixty-second 
T meeting of the American Institute 
of Electrical Engineers was held at 
No. 12 West Thirty-first street, New 
York, on the evening of Friday, February 
28. The topic for the evening was “Elec- 
trochemistry—Electrometallurgy.” Seven 
papers were presented as follows: 

1. “The Electrochemical Industries.” 
By Dr. Samuel Sheldon. 

2. “The Electric Furnace in Industrial 
Chemistry.” By Mr. Charles B. Jacobs. 

3. “Electrolytic Recovery of Copper 
from Low Grade Ores.” By Dr. Nath- 
aniel S. Keith. 

4, “Liquid Potentiometer ; Determining 
Electrolytic Resistance with Direct-Cur- 
rent Instruments.” 

5. “Point of Cut-off in a Battery Dis- 
charge.” 

6. “Electrolytic Conduction without 
Electrodes.” By Mr. Carl Hering. 

7. “Colloids.” By Mr. W. R. Whitney. 

President Steinmetz made his usual 
luminous and analytical introductory ad- 
dress. He said: 

Ten years ago hardly anything was in 
existence of the now very large industry 
of electrochemistry. To-day a very con- 
siderable part of the world’s water powers 
are utilized in this direction. No insig- 
nificant part of the total output of val- 
uable metals is produced by electro- 
chemical means. What, ten years ago, 
were laboratory curiosities are now sub- 
stances in common and daily use, as for 
example, carbide of calcium and alumi- 
num. New substances have been intro- 
duced and a new art has grown up around 
the electrochemical and electrothermal as- 
pects of electrical engineering. 

In many of the processes of electro- 
chemistry only direct current is used to- 
day. The various methods of depositing 
metals from solutions at present absorb 
very large amounts of current at low volt- 
age. In electric furnace work practically 
only the heating effect of the current is 
used and no direct chemical action can 
ordinarily be ascribed to the current 
itself. Mr. Steinmetz spoke of the arc 
furnace and the incandescence furnace 
and said that while the two were some- 
what similar they are by no means inter- 
changeable. At the temperatures which 
are produced in the electric furnace 


chemistry as we know it in the ordinary 
laboratory practically ceases to exist, and 
a whole company of new actions and 
phenomena are called into play. In the 
incandescence furnace any degree of tem- 
perature up to that determined by the dis- 
integration of the materials of the fur- 
nace and electrodes is attainable. Indeed, 


the electric furnace is the only method of - 


attaining what may be called trans- 
cendental temperatures. 

Notwithstanding the enormous cost of 
electrically produced heat it is finding ap- 
plication in many dircctions, either where 
temperatures beyond the range attainable 
by combustion are necessary, or where a 
very accurate regulation of heat is de- 
sired. To-day the electric furnace of the 
heating varicty is almost invariably 
operated by alternating currents on ac- 
count of the ease of generation, trans- 
mission and transformation exhibited by 
this variety of electrical] activity. Mr. 
Steinmetz also called attention to the ex- 
traordinary and beautiful phenomena of 
the Crookes tube, and described at some 
length the promise which was held out by 
this most extraordinary means of exhibit- 
ing electrical action upon matter. 


Before any papers were presented, M. 
Maurice Leblane, of Paris, a member of 
the Société Internationale des Ingenieurs 
Electriques, and one of the best known 
electrical engineers in France, was intro- 
duced and welcomed by President Stein- 
metz and given the freedom of the Insti- 
tute. 

The papers given in the list above were 
presented in their due order, generally 
in abstract. 

M. Leblanc was requested to address the 
Institute. M. Leblanc spoke in French. 
He said: 

“Among the greatest regrets which have 
come to my later life is that I have not” 
fully mastered the English language. Yet 
I know sufficient of it to have followed 
with interest and pleasure the reading of 
the various papers presented this evening 
dealing with the important subject of 
“Electrochemistry.” In my visits to the 
United States I have found unusual pleas- 
ure and profit. I can not pass this op- 
portunity to express my admiration of the 
immensity. of American electrical. enter- 
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prises. On every hand I see the evidences 
of astonishing development. 

“In France, we can not exhibit so great 
an extension of electrical engineering 
works as you have here, but I think 
we can show at least an equal desire to 
advance the general progress of this 
branch of engineering, and I am sure that 
those of you who visit us there will re- 
ceive, in some measure at least, the kindly 
hospitality, which I find invariably ex- 
tended here to the visiting engineer. I 
thank you, gentlemen, for this opportunity 
to address this Institute.” 

The discussion was opened by Mr. C. S. 
Bradley, who svoke at some length con- 
cerning the methods of experiment which 
he had found of value. He said that the 
subject was one of peculiar difficulty, be- 
cause there entered into it always the per- 
sonality of the men conducting the ex- 
periments. Evolution had not yet been 
entirely understood, and certainly had not 
so far been applied to business matters. 
While to a certain degree it was under- 
stood by scientific men the deductions and 
formule of the theory had not, so far, 
reached down into the business world. 
Notwithstanding this, he felt that the 
principles formulated by Darwin and 
Spencer applied as well to the organic 
evolution of a business as to that of a 
species of fish or animals. 

In experimentation the first necessity 
is the man, the second is a little money 
and after that a laboratory. By “little 
money” he meant really a little, because 
the wise expenditure of a small sum of 
money would give the basis of a process, 
and afterward companies could be formed 
which might be nuclei of the industrial 
evolution. More work would call in more 
capital; more capital would give room 
for more work, and so on indefinitely. 
When the experimental stage has been 
safely passed and some new method or 
synthesis has been: developed the necessity 
arises for a corps of men to conduct the 
business end of the enterprise. As a gen- 
eral thing, employers are loath to employ 
enough men. Men should work at this 
kind of experimenting without the neces- 
sity of immediately apparent result, be- 
cause time generally tells and results often 
come from work that appears at first fruit- 
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Mr. Bradley spoke facetiously about the 
reasons why the whole truth of any indus- 
trial process could not be told. He en- 
tered at some length into the morals of 
business and the technique of “throat- 
cutting”? as practised in business affairs. 

Referring to Dr. Sheldon’s paper, he 
stated that the method employed in the 
manufacture of synthetic camphor was 
first the treatment of turpentine by oxalic 
acid. The result of this was pinin oxalate. 
This substance being treated with quick- 
lime produced calcium oxalate and free 
“borneol.” The latter being heated and 
condensed was discovered to be a dextrose 
camphor. When properly treated—and 
the nature of the treatment was not in- 
dicated—this was turned into lævulose or 
ordinary camphor, identical in all respects 
with the natural gum. 

Mr. Bradley thought that the chances 
for electrical applications in organic chem- 
istry were comparatively small. 

Mr. Calvin W. Rice called the attention 
of the members present to the recent 
luncheon in honor of Prince Henry of 
Prussia, at which were assembled some 
ninety odd American “captains of indus- 
try.” Of these no less than six were 
former presidents of the Institute, four 
others were members and two others were 
prominent men identified with electrical 
interests. 

Dr. C. A. Doremus spoke at length of 
the importance of scientific work and en- 
tered into an elaborate discussion of the 
paper by Professor Whitnev. 

Dr. N. S. Keith described various varie- 
ties of electrolytic cells. Messrs. W. R. 
Whitney and E. P. Thompson spoke brief- 
ly, and Mr. C. J. Reed described at some 
length experiments recently undertaken 
by himself on the migration of ions. He 
stated that he had been led to believe that 
the movement of ions in an electrolytic 
solution is not necessarily dependent upon 
current flow, but to no small degree is de- 
termined by the presence and nature of the 
electrodes. Mr. Carl Hering and Presi- 
dent Steinmetz closed the discussion. 

The meeting was one of the most inter- 
esting and one of the best attended in the 
recent history of the Institute. 


. THE ELECTROCHEMICAL INDUSTRIES. 
BY SAMUEL SHELDON. 


 Introduction—In this paper an attempt 
is made to give a general view of the 
present condition of the electrochemical 
industries. The subject of storage and 
primary batteries is so large and is so 
clearly differentiated from the other elec- 
trochemical industries that it is not 
touched upon. The’ subject of electro- 
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typing is also not considered. The carry- 
ing on of the other industries requires over 
200,000 horse-power. Of this about ninety 
per cent is obtained from water power. 
The cost of electrical power, obtained from 
water power, varies much in different parts 
of the world. Swan gives the limits per 
horse-power year as $5 and $50. At 
Niagara the price to large consumers is 
about $17. This power is delivered in 
Buffalo for about $30. 
ELECTRODEPOSITION OF METALS. 

Electroplating—The methods of plat- 
ing employed in establishments in the 
vicinity of New York do not differ to any 
extent from the methods well known in the 
art. ‘The average practice may be de- 
scribed as follows: _ 

Gold—There are three solutions in 
common use to give the three colors of 
deposit known as “California gold,” 
“green gold” and “red gold.” The salts 
to form the solutions are prepared by dis- 
solving, in nitro-hydrochloric acid, the fol- 
lowing alloys: For California gold an 
alloy of twenty-two parts gold and two 
parts silver, for green gold an alloy of 
sixteen parts gold and eight parte silver, 
and for red gold an alloy of sixteen parts 
gold and eight parts copper. Upon 
evaporation the chlorides of these metals 
remain. They are dissolved in a solution 
of potassium cyanide to form the plating 
solution. Double cyanides are thus 
formed. A freshly prepared solution 
contains a pennyweight of gold to the 
gallon. The anodes are of pure gold. The 
articles to be gilded form the cathodes. 
The rate of solution of the anode is not 
as great as the rate of deposition on the 
cathode. Therefore, the solution has to 
be enriched by frequent addition of the 
salts. The current density is adjusted by 
varying the depth of submergence of the 
anode, the baths being supplied with five 
volts at constant potential. The correct- 
ness of the current density which is being 
employed is determined by the eye and the 
experience of the attendant. There is no 
circulation of the electrolyte. 

Silver—The solution consists of a 
double cyanide of potassium and silver, 
the concentration being two ounces of 
silver per gallon of solution. The anodes 
are of pure silver. Owing to the tendency 
of silver to deposit in arborescent crystals, 
the articles which are being plated are 
moved backward and forward in the bath 
in a plane parallel with the anode surface. 
The path of movement is about two inches 
and the time required to traverse it about 


three seconds. The proper current density 


rests with the judgment of the attendant. 
Too great a density or an impoverished so- 
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lution is indicated by a violet tinge im- 
parted to the deposit. Silver-plated arti- 
cles to have a polished finish require burn- 
ishing with steel or blood-stone burnishers 
moistened with a solution of soap and dis- 
tilled water. 

Nickel—The solution universally em- 
ployed is one of nickel-ammonium sul- 
phate. The proper concentration results 
from dissolving eight pounds of the salt 
in a gallon of water. The solution should 
be kept neutral by the addition of either 
ammonia or sulphuric acid. The proper 
current density is from 0.5 to 1.5 am- 
peres per square decimetre of cathode sur- 
face. Nitric acid should not be present 
in any form in the solution. 


°" Brass—Much house or builders’ hard- ` 


ware consists of brass-plated steel or iron. 
Many solutions are used. The best, per- 
haps, contains equal quantities of zinc 
and copper cyanides or carbonates dis- 
solved in ammonium carbonate. The color 
of the deposit can be varied by varying the 
relative amounts of the copper and zinc 
salts. 

Critical Current Density—In the elec- 
trodeposition of metals from a salt so- 
lution the rate of deposition, which may 
be used, is limited. If a proper cur- 
rent density at the cathode be em- 
ployed, an adherent reguline deposit will 
result. If the current density be in- 
creased, a limit is reached, when, if ex- 
ceeded, the character of the deposit will 
change, becoming pulverulent and non- 
adherent. This limit is termed the criti- 
cal current density. As an increase of the 
permissible current density allows of a 
smaller plant for the same output and 
shortens the time that the metal in the 
solution is idle, a consideration of the 
factors, which determine the value of the 
critical current density, is pertinent. 
Consider a cubic centimetre of metallic 
salt solution at rest, and directly in front 
of a cathode. It contains a certain weight 


of the metal. This weight is dependent - 


upon the concentration of the solution 
and can be calculated from its specific 
gravity. A certain percentage cf this 
metal, dependent on the temperature and 
concentration of the solution, is disso- 
ciated and takes part in the electrolytic 
conduction. If an attempt be made to so 
adjust the current, flowing through this 
cubic centimetre, that by Faraday’s laws 
the rate of deposition is such that all 
the dissociated metal ions must be de- 
posited in one second, then, it is evident, 
the velocity of movement or migration of 
the ions would be one centimetre per 
second. Such a rate of deposition of ordi- 
nary metals from a stationary solution 
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is impossible. The maximum velocity of 
migration is rather to be reckoned in 
thousandths of a centimetre per second. 
If the deposit is to remain reguline, the 
ions must not be expected to migrate 
faster. It is possible, however, to adjust 
the circuit for any current density. As 
soon as the rate of deposit exceeds the 
ability of the metal ions to supply it, 
hydrogen of the solvent appears to take 
part in the conduction and a pulverulent 
deposit results, which contains some 
hydrogen and is said by some to be a 
hydride of the metal. The critical cur- 
rent density can be increased by increas- 
ing the concentration of the solution, by 
raising its temperature, or by circulating 
the electrolyte toward the cathode. 

Circulation—Circulation of the elec- 
trolyte has three functions. It permits 
of a higher rate of deposition, as men- 
tioned above; it replenishes the part of 
the electrolyte next to the cathode which 
has been deprived of its metal; and it 
prevents, to a certain extent, the deposit 
from assuming a nodular or arborescent 
form. When deposition is taking place 
at moderately large current densities, ac- 
cidental differences of concentration oc- 
cur in the vicinity of the cathode. Places 
on the cathode, which can be reached by 
current flowing through the more con- 
centrated portions of the electrolyte will 
receive a heavier deposit than other places. 
As a result, they will protrude slightly 
from the cathode. These unevennesses 
are multiplied and magnified as the de- 
position continues. 

Dissociants—The water of an ordinary 
electrolyte performs two duties. First, 
it acts as a solvent, whereby it allows and 
facilitates the uniform distribution of the 
dissolved substance throughout the solu- 
tion, subdivision of the substance being 
carried to a condition of a molecular fine- 
ness. Secondly, it acts as a dissociant 
whereby some of the molecules of the dis- 
solved substance are split up and dis- 
sociated into their component ions. 
Without dissociation there can be no elec- 
trolytic conduction of the current. Be- 
sides water the following substances are 
common solvents and dissociants: Liquid 
ammonia, ethyl alcohol, methyl alcohol, 
glacial acetic acid, and pyridin. The last 
named contains no oxygen, and it has 
been recently shown by Dr. Kahlenberg 
that from a solution of lithium chloride 
in it, pure metallic lithium may be elec- 
trolytically deposited. 

Copper Refining—Refined copper con- 
stitutes the most valuable product of all 
the electrochemical industries. The proc- 


esses of producing the refined copper 
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from its alloys have been well described 
by Badt in the ninth volume of the Insti- 
tute’s published Transactions. The cop- 
per alloy or blister copper is cast into 
slabs which are used as anodes in a bath 
containing a slightly acidulated solution 
of copper sulphate. This electrolyte is 
kept in continuous circulation. Pure cop- 
per is deposited from the solution upon 
pure copper cathodes at a current density 
of from fifteen to twenty-five amperes 
per square yard. Copper is simul- 
taneously dissolved at the anode, and the 
alloyed gold, silver, and other metals 
drop, as slime, to the bottom of the cell, 
to be parted and recovered later. After 
deposition the cathodes are melted up, 
poled, and cast into wire-bars or other 
suitable forms. The “poling” of copper 
consists in stirring the molten metal with 
a pine stick. The stick carbonizes, and, 
as a result, reduces cuprous oxide which 
is present in the molten copper. Upon 
cooling, cuprous oxide gives up its 
oxygen to metallic impurities which may 
be present in the copper. As the 
mechanical and electrical properties of 
copper are better when impurities exist 
in the form of oxides rather than as 
metals, the proper amount of poling is 
when just sufficient cuprous oxide is left 
to oxidze the impurities. Overpoled or 
underpoled copper is brittle and of in- 
ferior conductivity. 

Parting of Gold and Silver—Thie is ac- 
complished by means of electrolysis very 
satisfactorily in the following manner: 
The alloy of the two metals constitutes the 
anode, and is placed in a linen bag. The 
cathode is a thin sheet of pure silver. The 
electrolyte is at first a one-tenth-per-cent 
solution of nitric acid, which ultimately 
becomes a dilute solution of silver nitrate. 
With a current density of thirty-three 
amperes per square foot, silver 999.5 per 
mil fine is deposited on the cathode in the 
form of beautiful crystals. These are 
mechanically ecraped off and allowed to 
drop to the bottom of the cell. Gold, in 
the form of mud, containing some silver 
collects in the anode bags. The silver is 
removed from it by dissolving in nitric 
acid, leaving the gold in a very pure 
condition. | 

Extraction of Gold—The process of 
Siemens and Halske, which is in use in 
South Africa, consists in dissolving the 
gold from the crushed ore in solution of 
cyanide of potash and then subjecting the 
solution to electrolysis with iron anodes 
and thin sheet-lead cathodes. The anodes 
are dissolved. Dr. Keith improves upon 
this process by adding a small amount of 
soluble mercury salt to the cyanide solu- 
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tion. It increases the rapidity of solution, 
and mercury is deposited alongside of the 
gold on amalgamated copper cathode 
plates. The amalgam is scraped from 
these plates and the gold and mercury 
separated by “retorting.” 

Extraction of Nickel—By the Hoepfner 
process the nickel ores are first roasted, 
crushed and leached in a mixed solution 
of cuprous chloride and calcium chloride. 
By electrolysis with carbon electrodes the 
copper is removed from the solution. The 
lead and iron are removed by chemical 
means. There then remains a solution of 
nickel chloride. This is electrolyzed, and 
the nickel deposited upon a nickel cathode. 

INORGANIC PRODUCTS. 

Alkalies and Bleach—The power em- 
ployed in the electrolytic preparation of 
these substances amounts to more than 
50,000 horse-power. There are many dif- 
ferent processes employed, some of which 
are secret. The electrolyte is always com- 
mon salt, either in water solution or in a 
fused condition. Upon passage of a cur- 
rent, using a carbon anode, chlorine is de- 
veloped in the gaseous form at the anode 
and is lead to chambers containing lime 
with which it forms bleaching powder. 
Metallic sodium appears at the cathode. 
If the cathode be mercury, as in the 
Castner process, a sodium amalgam is 
formed, which, upon washing with water, 
yields caustic soda and returns the mer- 
cury. If the cathode be iron, in a water 
solution, caustic soda is developed by sec- 
ondary reaction. In the Acker process the 
electrolyte is fused salt and the cathode 
is molten lead. 

Sodium—tThis is manufactured on a 
commercial scale at Niagara by the elec- 
trolysis of fused caustic soda. The elec- 
trolyte is maintained in a fused condition 
by the current which passes through it. 
An iron containing-vessel constitutes the 
cathode and the anode consists of rods 
which dip into the electrolyte. The 
sodium after deposition rises to the top 
of the electrolyte and floats upon its sur- 
face. As it accumulates it is removed by 
small iron dippers. The sodium, after its 
reduction, is used in the manufacture of 
sodium dioxide. This is done by spreading 
the metallic sodium on trays, which are 
placed in tubes, that are supplied with air, 
dried over calcium chloride. The sodium 
peroxide is then used for producing per- 
oxide of hydrogen. For this purpose it is 
mixed with sulphuric acid, and during 
the mixture the temperature is maintained 
near zero by melting ice. This is necessary 
because of the unstable character of the 
peroxide of hydrogen. 

Aluminum—This metal is reduced elec- 
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trically from alumina by the Pittsburgh 
Reduction Company, at Niagara Falls, in 
America, and at Shawinigan Falls, in 
Canada, and by six other firms in Europe. 
The annual product in America is about 
3,000 tons. Kershaw estimates the total 
output for 1901 as 7,500 tons. The 
double fluoride of aluminum and calcium 
in a fused state is used as a solvent and 
dissociant. The heat developed by the 
passage of the electrolyzing current main- 
tains the solvent in a fused state. The 
electrolyte is contained in large cavities 
made in carbon slabs. The carbon con- 
stitutes the cathode and groups of large 
carbon rods, dipping into the fused elec- 
trolyte, constitute the anodes. The metal 
is drawn off once a day through taps lead- 
ing to the bottom of the cavities. As the 
electrolyte is deprived of its metal its re- 
sistance rises. This fact is utilized to 
give warning to attendants. An incan- 
descent lamp is shunted between the elec- 
trodes and, as the resistance of the elec- 
trolyte rises, the brilliancy with which the 
lamp burns increases. The attendant then 
introduces fresh alumina to the fused elec- 
trolyte. The process is thus continuous 
and uninterrupted. 

Sponge Lead—This is produced from 
litharge by placing it in contact with a 
sheet-lead cathode in an electrolytic cell 
having a lead anode and dilute sulphuric 
acid as the electrolyte. The deposited 
hydrogen reduces the litharge, leaving a 


lead sponge of fine quality. This process 


is employed by the National Battery Com- 
pany, at Buffalo. The Electric Lead Re- 
duction Company, of Niagara Falls, is 
also producing sponge lead by subjecting 
galena to electrolysis. | 
Potassium Chlorate—This is manufact- 
ured in considerable quantities by the 
National Electrolytic Company, at Niag- 
ara Falls, by the electrolysis of a solution 
of potassium chloride. The process is not 
ideal as compared with many other elec- 
trolytic processes, and the yield is not as 
great as could be desired for the electrical 
energy which is employed. The yield is 
increased by introducing a small quantity 
of potassium chromate into the electrolyte 
as shown by Müller, and the introduction 
of a little alumina neutralizes the potas- 
sium by hydrate as it forms at the cathode. 
The cathodes, as used at Niagara, are of 
wire gauze covered with cuprous or cupric 
oxide. The reduction of the oxides by the 
liberated hydrogen develops sufficient heat 
to maintain the temperature of the elec- 
trolyte at fifty degrees centigrade. The 
electrolyzed solution is led into refrigerat- 
ing tanks, where the chlorate is made to 
crystallize by lowering its temperature. 
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Ozone—This gas is a modified form of 
oxygen. It is generally stated that a mole- 
cule of ozone contains three atoms of 
oxygen, while a molecule of gaseous oxy- 
gen contains but two atoms. This, how- 
ever, is uncertain. Ozone differs from 
ordinary oxvgen in being a much more 
powerful oxidizer at ordinary tempera- 
tures. It very quickly oxidizes organic 
substances. Ordinary rubber becomes 
brittle and crumbles after an immersion 
for a short time in the gas. 

There are many forms of apparatus de- 
vised for the electrolytic production of 
ozone. The general principle underlying 
the construction of all of them is to pass 
a stream of dry oxygen or air between two 
conducting surfaces which are close to 
each other. The conductors are subjected 
to differences of potential which are rap- 
idly varied in amount over wide limits. 
The high tensions of electrostatic ma- 
chines, induction coils, or transformers 
are used. Disruptive discharges may be 
employed for producing the rapid change 
of potential difference. One company is 
using an alternator which gives 10,000 
cycles per second. The issuing gas is said 
to be ozonized. At best it contains but 
little above one per cent of ozone. A mole- 
cule of oxygen, consisting of two atoms, 
each bearing an electric charge, when sub- 
. jected to the sudden variations in the elec- 
trostatic field between the conductors, may 
in some or many cases be torn apart. The 
constituent parts may join with other 
molecules of oxygen to form ozone mole- 
cules. | 

Ozone is used on a commercial scale in 
yielding organic oxidation products, in 
sterilizing water for potable purposes and 
in bleaching fabrics. Among its proposed 
uses may be mentioned the decoloration 
and defecation of syrup in sugar manu- 
factories, the ageing of wines and the age- 
ing of woods for the construction of such 
musical instruments as violins. 

Nitric Acid—One firm, which is inter- 
ested in electrochemistry, has perfected a 
method for the electrolytic production of 
nitric acid, the nitrogen being recovered 
from the atmosphere. The electrical proc- 
ess very materially reduces the cost of pro- 
duction. The importance of such a proc- 
ess may be very great in the future. Ni- 
trogen is essential in the diet of all the 
higher forms of animal life. Soils are de- 
prived of their nitrates by the crops which 
are grown. The supply is replenished to 
some extent bv parasites which grow in 
nodules on the roots of leguminous 
plants. These parasites are capable of tak- 
ing nitrogen from the atmosphere and 


oxidizing it, And yet fertilizers contain- 
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ing nitrates have to be applied to the soils 
to maintain their productiveness. 
ORGANIC PRODUCTS. 

Several hundred organic substances 
have been prepared in the laboratory by 
means of electrolysis. Most of them re- 
main as laboratory preparations, but some 
have come upon the market, being manu- 
factured on a commercial scale. Ali these 
organic products may be arranged in four 
classes, depending upon the ultimate con- 
stitution of the substance yielded as com- 
pared with the composition previous to 
electrolysis. Without considering the act- 
ual electrolytic process, the effective proc- 
ess is either one of oxidation, of reduction, 
of concentration or of substitution or ad- 
dition. These processes, like all electrical 
processes, are especially valuable because 
of the extreme delicacy of regulation which 
is possible. The efficiency of the process 
as regards yield is thereby increased. 

Electrolytic methods constitute a val- 
uable addition to the facilities at the dis- 
posal of the organic chemist. In carry- 
ing on experimental work, attention should 
always be given to the temperature, to the 
concentration, and to the current density 
which is being employed. 

Iodoform—This is prepared by the 
electrolysis of ethyl alcohol in a solution 
of sodium or potassium iodide. ° The 
anode is of platinum and is placed in a 
solution made of fifteen parts of potas- 
sium iodide, 100 parts of water, and six- 
teen parts of ethyl alcohol. This solu- 
tion is separated by a porous diaphragm 
from a strong solution of sodium 
hydroxide, which contains a nickel cath- 
ode. The temperature of the electrolyte 
is kept at seventy degrees centigrade and 
a current density of one ampere per square 
decimetre is employed. After passage of 
the current for three or four hours, the 
solution is allowed to cool and iodoform 
crystallizes out. 

Chloroform and Bromoform—It is 
claimed that by substituting chlorides or 
bromides for the iodides in the above proc- 
ess either of these two substances may 
be prepared. 

Camphor—If turpentine hydrochloride, 
in a melted condition or in an alcoholic 
acetic acid solution, be electrolyzed, cam- 
phor is obtained. Camphor results from 
the oxidation of terbene, +t. e., oil of 

turpentine. Artificial camphor is made 
from turpentine in large quantities by the 
Ampere Electro-Chemical Company, but 
the process is claimed to be in nowise 
electrical. 

Vanillin—This substance, which is the 
odoriferous component of vanilla, is ob- 


tained by the oxidation of eugenol (oil 
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of cloves). It is much used in the manu- 

facture of perfumes. It is produced 

electrically on a commercial scale in 

France. 

Artificial Rubber—A process for the 
electrical production of artificial rubber is 
being experimented with, and it is said to 
promise much for the future. No details 
concerning the method are being given to 
the public. 

FURNACE PRODUCTS. 

The electric furnace owes its great util- 
ity to the facility with which its tem- 
perature can be regulated and especially 
to the great elevation of temperature 
which is obtainable. The amount of heat 
which is produced in a conductor is de- 
pendent upon the resistance of the con- 
ductor, the strength of the current, and 
the duration of the current flow. All of 
these are easily altered in magnitude. 
The temperature of the conductor is deter- 
mined by the rate of development of heat 
and upon the facility which is offered for 
its escape. The ultimate stationary tem- 
perature is attained, when the rate of es- 
cape of heat is equal to the rate of its pro- 
duction. With a given rate of heat pro- 
duction the temperature rises as the fa- 
cility for the escape of heat is lessened. 
The many available heat insulators make 
it possible to produce any temperature 
which can be withstood by the conductors. 

Calcium Carbide— This substance, 

which is prepared by heating a mixture 
of coke and lime in an electric furnace 
constitutes, at present, the most valuable 
electrochemical product with the excep- 
tion of copper. Furthermore, its pro- 
duction requires more power than any 
other electrochemical industry. Kershaw 
estimates that in 1900 the power em- 
ployed was 85,000 horse-power. The rate 
of production has been in excess of the 
rate of consumption and the result has 
been a decrease in the price of the product. 

Its value lies in the fact that, when 
placed in water, acetylene gas is devel- 
oped to the extent of about five cubic feet 
per pound of carbide. When burned in 
air the acetylene gives a flame of great 
intrinsic brilliancy and of pleasing color 
quality. Its richness in carbon tends 
toward a sooty flame. Swan inclines to 
the belief that the gas may prove of great 
value in metallurgy as a reducing and 
carbon-carrying agent. 

Calcium carbide is put in the class with 
explosives and dangerous chemicals. It 
is, therefore, subject to high freight rates 
for transportation and is associated with 
high insurance rates. Owing to the moist- 
ure ever present in the atmosphere it suf- 
fers from freight transportation over long 


ELECTRICAL REVIEW 


distances. These facts militate some- 
what against its adoption as a source of 
illumination for small towns. 

Carborundum—tThis substance is car- 
bide of silicon. It is an abradent, harder 
than emery, and is used for the same pur- 
poses as the latter. It is made into wheels, 
into tools of various forms, and into 
hones, The process of manufacture con- 
sists in heating electrically to a very high 
temperature, a mixture consisting of sixty 
per cent pure sand and forty per cent 
powdered coke. To this mixture is added 
a small amount of common salt, and suffi- 
cient sawdust to render the mass porous, 
so that gases, which are liberated in large 
quantities, may escape. This mixture is 
packed around a “core” of coarse granu- 
lated coke, the grains having diameters 
of from one-quarter inch to three-eighths 
inch. An alternating current is sent 
through the core and produces heat, 
which does not easily escape through the 
surrounding mixture. The result is a 
great temperature elevation and the for- 
mation of the carbide, some of it being 
in the form of very beautiful violet col- 
ored crystals. 

Artificial Graphite—Upon the common 
introduction of are lighting it was noticed 
by many observers that the tips of remnant 
carbons were transformed into something 
resembling graphite. The transformation 
extended only over the portions of the tips 
which had been heated, in the lamp, to a 
high temperature. Jn the manufacture 
of carborundum it was observed that there 
was always produced a layer of graphite in 
the hottest part of the furnace. Upon in- 
vestigation the conclusion was reached 
that graphite was not formed by merely 
heating pure carbon to a high tempera- 
ture, but that a carbide must be first 
formed and afterward be decomposed by 
the electric furnace heat. Therefore, it 
is necessary to have some metallic salt or 
oxide mixed with the carbon before heat- 
ing. In practice a good mixture consists 
of ninety-seven parts of finely divided 
amorphous carbon commingled with three 
parts of iron oxide. This mixture permits 
of moulding into any desired shape which 
is afterward graphitized. The moulded 
articles are placed inside of a hollow car- 
bon cylinder of about twenty feet in length 
and twenty inches in diameter. Current 
is sent through the cylinder in a longitudi- 
nal direction. As the articles become 
graphitized they acquire a greater conduc- 
tivity, and the current which flows under 
a given impressed voltage increases accord- 
ingly. In practice the original impressed 
voltage is about 150 and the amperage 
about 300. As the graphitization proceeds 
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the voltage is decreased, although the am- 
perage increases. 

Barium Hydrate—The United Barium 
Company is manufacturing about sixty 
tons per day of this substance at Niagara. 
It is in the form of large crystals of an 
inch or more length on the edge. The 
manufacture by the electrical method has 
reduced the price of the product to one- 
quarter what it previously was. It is con- 
sumed in large quantities in the manufact- 
ure of pigments, in the purification of 
water and in the recovery of sugar from 
beet molasses. In the last case a ton of 
hydrate is consumed in the recovery of a 
ton of sugar. The hydrate is made from 


crude barytes, this being the only natural 


source of barium. One equivalent 
barytes is mixed with three of barium sul- 
phate, and the mixture is heated in an 
electric furnace. SO, is driven off in the 
form of vapor, leaving barium oxide be- 
hind. This oxide, upon being placed in 
water, becomes hydrated. It is then al- 
lowed to crystallize. 

Barium Cyanide—This is manufactured 
by the Cyanide Company at Niagara. It 
is used in the production of the other 
cyanides. Barium carbide, a substance 
‘which is the analogue of calcium carbide, 
is mixed with coke, and producer gas is 
passed through the mixture while it is be- 
ing heated electrically. The carbide has 
an unsaturated molecule, and the three 
free bonds of each carbon atom easily take 
an atom of nitrogen. 

Phosphorus—This is manufactured by 
the Oldbury Electrochemical Company. 
The electrical process is practically the 
same as the chemical process, except as to 
the method of applying heat. Calcium 
phosphate, either in the form of bones or 
of natural rock phosphate, is pulverized, 
mixed with coke and placed in an electric 
furnace. Upon passing current through 
the mixture, the phosphorus becomes va- 
porized and is collected under water. The 
electrical process is cheaper than the older 
chemical one. This is because of two rea- 
sons. The temperature necessary to vapor- 
ize the phosphorus is quite high. There is, 
therefore, a large loss of heat when it is 
applied to the outside of the closed retorts 
containing the phosphate. This loss is 
not present when the heat is produced 
electrically inside of the retort. Again, the 
practice of the older process was attended 
with much breakage of retorts, which 18 
absent in the case of the newer. 

Corundum—The Norton Emery Wheel 
Company is manufacturing five tons per 
day of this artificial emery, which differs 
from the natural emery in being absolutely 
pure and of uniform specific gravity. The 
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natural variety lacks these two qualities 
which are essential in the manufacture of 
a perfectly satisfactory emery wheel. The 
process of production consists simply in the 
heating of bauxite in the electrical furnace 
until water is driven off and the remain- 
ing alumina becomes molten. Upon cool- 
ing this latter assumes a crystalline form. 

Iron and Steel—There are a number of 
experimental plants in various parts of the 
world manufacturing steel directly from 
iron ores by means of the electric furnace. 
None of them has, however, passed the 
experimental stage. A number of alloys of 
iron, which are found useful and valuable 
in the manufacture of steel, are made in 
considerable quantities by means of the 
electric furnace. Among these may be 
mentioned ferro-chromium, ferro-titan- 
ium and ferro-silicon. The first was used 
in the manufacture of armor plates in- 
tended for the cruiser made in this coun- 
try for the Russian Government. 

Silicides—A very interesting line of 
substances has been produced by the 
Ampere Electro-Chemical Company, by 
means of the electric furnace, which it 
has termed silicides. They are the anal- 
ogous to the carbides. Especially inter- 
esting is silicide of barium, which decom- 
poses when placed in water with a devel- 
opment of hydrogen gas. 

MISCELLANEOUS. 

Electrolvtic Condensers—If two carbon 
electrodes in a solution of zinc sulphate 
have impressed upon them a small differ- 
ence of potential, a current will flow until 
the counter electro-motive force of polar- 
ization, resulting from the deposition of 
zinc on the cathode, is equa] to and opposes 
the impressed electro-motive force. Upon 
removing this latter electro-motive force 
without opening the circuit, an inverse 
current will flow until the zine has been 
redissolved. Such a combination consti- 
tutes an electrolytic condenser, its charge 
being the quantity of electricity associ- 
ated with the deposited zinc. Its capacity 
is this quantity divided by the polarization 
electro-motive force produced by it. This 
capacity is very large and increases with 
the area of the submerged portions of the 
cathode. Such condensers can not be 
utilized with potential differences in ex- 
cess of the maximum polarization electro- 
motive force. They are also very ineffi- 
cient, due to leakage currents necessary 
to compensate for local action. For use 
with higher voltages cells may be used in 
series. For the same volt-ampere capacity 
electrolytic condensers occupy about the 
same space as ordinary condensers of par- 
affined paper and tinfoil. They have all 
the disadvantages associated with liquids. 
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The Electrolytic Rectifier—This device 
in its latest form, as designed by Pollak, 
consists of an electrolytic cell containing 
a slightly acid solution of potassium 
phosphate as an electrolyte. One electrode 
is of plain lead and the other is of alumi- 
num, which has been formed by macerat- 
ing it for some time in a solution of caus- 
tic soda. If the pressure on a circuit, in 
which this cell is connected, does not ex- 
ceed 200 volts, and the temperature of the 
electrolyte be under forty degrees centi- 
grade, then the cell will allow current to 
pass through it from lead to aluminum, 
but not in a reverse direction. This action 
is due to the formation of an insulating 
skin of aluminum hydrate over the sur- 
face of the aluminum when it is function- 
ating as an anode. By means of such a 
cell one lobe of an alternating-current 
cycle can be extinguished. The life of a 
formed aluminum plate is about 500 
hours. The skin then breaks down and 
separates from the plate. 

Electrolytic Interrupters—The Wehnelt 
interrupter consists of an electrolytic cell 
with dilute sulphuric acid as an electrolyte, 
with a plain sheet lead cathode and with 
an anode of platinum wire, exposing a 
small surface (say 1/4 cm’). T'he Caldwell 
interrupter consists of a cell, with almost 
any electrolyte, with both electrodes 
of carbon, lead or other suitable ma- 
terial, the cathode with its surround- 
ing electrolyte being separated from 
the anode and its surrounding elec- 
trolyte by an insulating diaphragm 
containing one or more minute perfora- 
tions. Upon introducing either of these 
interrupters into a circuit a series of sud- 
den interruptions of the current will occur. 
These are due to the evolution of non- 
conducting gases around the platinum wire 
in the one case and in the diaphragm per- 
forations in the other case. After inter- 
ruption the circuit closes again as soon as 
the gases arise due to their buoyancy. The 
frequency of interruption can be easily 
regulated. It increases with increase of 
Impressed voltage, with decrease of in- 
ductance and resistance in the circuit, 


with decrease of exposed anode sur- 
face, and with increase of hydrostatic 
pressure at the place of interrupting gas 
development. When properly designed 
and used in the primary circuits of in- 
duction coils, these interrupters produce 
remarkable results. The suddenness with 
which the magnetic flux which is linked 
with the secondary can be made to dis- 
appear is responsible for the high electro- 
motive force developed. The great amount 
of energy localized at the point of inter- 
ruption of the circuit is destructive to the 
surrounding insulation. Lava is employed 
with considerable success. 
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United States Navy Experiments 
with Wireless Telegraphy. 


The United States Navy Department 
has ordered a complete outfit for two sta- 
tions of the wireless telegraph system of 
Herren Slaby and Arco from the All- 
gemeine Company, of Berlin. It is intended 
to use this outfit in competitive tests with 
the Marconi system. 
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Electricity for Swiss Railways. 

In an interesting communication from 
Henry H. Morgan, Consul at Aarau, 
Switzerland, it is stated that a short time 
ago the representatives of the five larg- 
est electrical engineering companies of 
Switzerland held a meeting at Olden, at 
which the question of replacing steam 
with electrical power on the Swiss railway 
system was discussed. The representa- 
tives of a firm which makes a specialty of 
the construction of turbines ( having lately 
received a large order to provide turbines 
for Niagara Falls) proved by scientific 
demonstration that the power which could 
be derived from Swiss waterfalls would 
be sufficient to provide enough electrical 
force for the entire railway system of the 
country. 

It was decided to follow the example of 
Germany and constitute a society, com- 
posed of all the companies interested. 
which will furnish the funds necessary to 
investigate the subject. 

The Aargauische Nachrichten, com- 
menting on the project, says: “The Swiss 
Government, which will within a few years 
be the owner of all the great Swiss 
railway lines, is aware of the importance 
of the plan, and competent officials have 
expressed the opinion that the authorities 
will not fail to largely subsidize the in- 
tended experiments. The question of 
rendering Switzerland more and more in- 
dependent of foreign coal by transform- 
ing her water power into electricity is of 
vital importance for the country.” 
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The exports of metallurgical products 
from Germany last year amounted to 
2,947,241 tons, as compared with 1,548,- 
558 tons in 1900, 1,509,887 tons in 1899, 
1,626,130 tons in 1898, and 1,392,952 tons 
in 1897. The imports of metallurgical 
products into Germany last year amounted 
to 400,659 tons, as compared with 983,112 
tons in 1900, 839,839 tons in 1899, 523,- 
808 tons in 1898, and 564,745 tons in 
1897. The excess of exports over imports 
last year was, accordingly, 1,946,584 tons, 
as compared with 565,446 tons in 1900, 
670,048 tons in 1899, 1,102,322 tons in 
1898, and 828,208 tons in 1897. 
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THE PRESENT STATUS OF ELECTRICAL 
ENGINEERING AND INDUSTRY 
IN FRANCE. 


AN INTERVIEW WITH M. MAURICE LEBLANC. 


M. Maurice Leblanc, one of the best- 
known electrical engineers in France, and 
long the associate of M. Hutin in the in- 
vention and design of electrical apparatus, 
particularly of alternating-current ap- 
paratus, arrived in New York last week 
on his way to visit points in the interior 
of the country, and was a guest of the 
meeting of the American Institute of 
Electrical Engineers last Friday night. 

At an informal luncheon on Saturday, 
M. Leblanc spoke at length and very en- 
tertainingly of the present condition of 
electrical interests and engineering in 
France. 

The industrial depression which has 
been felt with more or less intensity 
throughout the continent of Europe has 
not passed by France. Indeed, the shrink- 
age in the value of electrical securities, of 
those representing interests in both manu- 
facturing and operating companies in 
France, has been so great as in some meas- 
ure to alarm investors; so that just at 
present no very great deal of new work 
is being undertaken. Perhaps the most 
interesting developments that are now 
going on in that country are, in M. 
Leblanc’s opinion, the operation of heavy 
railways in the prolongation of the Orleans 
Railway Company’s system in Paris and 
in the underground Metropolitan railway. 

Both of these, said the distinguished 
visitor, are in extremely successful and 
satisfactory commercial operation. On 
the Orleans line was a situation of extreme 
difficulty. The terminal station of this 
railway company in the city of Paris was 
on the bank of the River Seine at some dis- 
tance from the centre of the city, and at 
a point by no means convenient of access. 
It was determined to continue the line 
about two miles, in a tunnel parallel with 
the river and for the most part laid di- 
rectly under the quais or wharves lining 
one side of the stream, to a great terminal 
station at the Quai d’Orsay. Since much 
ventilation of this tunnel was practically 
impossible, it was necessary to utilize elec- 
tricity as the method of operating trains 
in it. The conditions form a somewhat 
singular parallel to those obtaining at the 
Grand Central Station and terminals in 
New York city, since the Orleans railway 
has a very large suburban passenger busi- 
ness requiring the operation of a great 
number of trains, particularly during the 
hours of extreme “rush.” 

The system used ig the generation of 
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current at high pressure upon the three- 
phase system and its distribution to the 
working of a third-rail conductor utiliz- 
ing the ingenious rectifiers of Hutin and 
Leblanc. These machines, which seem not 
to be known to any degree in this country, 
take the place of rotary converters. 

“The function of these machines,” said 
M. Leblanc, “is to combine in one piece 
of apparatus the different operations of 
transformation in voltage and conversion 
from polyphase to direct current. In ef- 
fect the machine consists of a ring trans- 
former in which the primary is tapped at 
equal intervals corresponding in number 
to the number of phases in the supply cir- 
cuit. The secondary, also ring-wound, is 
led out by a large number of equally dis- 
tributed taps to the bars of a commutator 
on which are turned brushes driven by a 
synchronous motor. From these the direct 
currents are taken off. The advantage of 
the machine is naturally a saving of space 
and material and the lightening of the 
revolving parts. The operation of these 
apparatus,” continued M. Leblanc, “has 
been extremely satisfactory, and they work 
in parallel without dilliculty. Machines 
as large as 1,400 kilowatts have been con- 
structed on this principle and are in suc- 
cessful commercial operation.” 

Speaking of the telephone situation in 
France, M. Leblanc said that conversation 
on the long-distance: lines between Paris 
and Marseilles was excellent, but that on 
the Paris-Berlin line was apt to be some- 
times difficult when the weather conditions 
were not of the best. He related a curious 
incident; he said that when Dr. Pupin’s 
invention of a method of improved tele- 
phone circuits was made public, it was 
Claimed that the same thing had already 
been designed and experimented upon by 
two officers of the government telephone 
service 1n France. Upon enquiry as to 
why no publicity had been given to this 
remarkable and very valuable invention, 
M. Leblanc said that the matter had been 
duly written and duly sent, as was proper, 
to the proper government bureau, and 
there,as was entirely usual (he supposed in 
this government as well as in all others), 
had been pigeon-holed and immediately 
forgotten. The telephone, he said, is 
growing largely in favor in France and 
is coming more and more generally into 
common use, not only in Paris but for 
long-distance conversations throughout 
the republic. 

. M. Leblanc was greatly struck and im- 
pressed with the immense application of 
electricity made in this country, and par- 
ticularly so with the conditions surround- 
ing existence in a large office building in 
New York city in which are located the 
offices of the ELECTRICAL Review, When 
he was told that this building had a popu- 
jation of over 4,000 people and utilized 
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over 1,000 horse-power for its electric 
elevator and lighting service, he expressed 
the utmost astonishment and immediately 
began a comparison of the conditions of 
a town of the same population in France. 
He also expressed himself with regard to 
the difference in engineering methods ob- 
taining here and abroad. “Here,” he said, 
“you go at things in the simplest, most 
obvious and direct way. If it is neces- 
sary to transport people quickly from one 
point to another, you build a railway, on 
the level if you can, overhead or under- 
ground, if you must; but you build it. 
And when it is built you put on it the 
simplest and most direct and powerful 
variety of motor and opcrate it with the 
most definite regard for the conditions it 
is to meet. This, to me,” he said, “seems 
to be the distinguishing mark of Ameri- 
can electrical engineering.” 

M. Leblane will visit the great works 
at Schenectady and Pittsburgh before his 
return to France next weck. 

Sd 


Storage Batteries Working Under 
Water. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

In the issue of the ELECTRICAL REVIEW 
of February 22 I note an item describing 
the operation of a storage battery working 
under water at the Municipal Electric 
Plant, Munich. It may interest you to 
know that this has occurred nearer home. 

On Decemb-r 11 last one of the city 
mains in front of the canal office of the Chi- 
cago Telephone Company burst, flooding 
the basement at that exchange. In the 
basement was installed all of the power ap- 
paratus, such as ringing generators, charg- 
ing generators, power board, a storage bat- 
tery of chloride accumulators, etc. The 
break in the main occurred at 5 A. M., and 
within twenty minutes the entire base- 
ment was flooded to a depth of about seven 
feet, entirely submerging the battery and 
cutting all of the other apparatus out of 
service. By eleven o’clock the water had 
been pumped out of the basement down to 
the battery. During the interval of six 
hours the entire office load was carried on 
the battery while it was under water. The 
Chicago Telephone Company connected 
up temporary batteries and had them 
ready to cut into service should they be 


needed, but they were not required. 
CHARLES BLIZARD. 


Philadelphia, Februarv 25. 
<- 
Association of Railway Telegraph 
Superintendents. 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

Owing to free transportation restric- 
tions on eastern lines the executive 
committee has, on vote of members, de- 
cided to change place of annual meeting 
of Association of Railway Telegraph 
Superintendents, June 18, 1902, from 
Boston to Chicago. Will you kindly 
make note of the fact in the ELECTRICAL 
Review, and greatly oblige, yours truly, 

R. W. Deew, Seoretary. 
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Reminiscences from the First Presi- 
dent of the National Electric 
Light Association. 

An interesting letter from Mr. J. Frank 
Morrison, of Baltimore, the first presi- 
dent of the National Electric Light Asso- 
ciation, was received by the ELECTRICAL 
Review too late for inclusion in the 
Twentieth Anniversary Number for which 
it was intended. Mr. Morrison, who has 
been identified very prominently with elec- 
tric lighting since its beginnings in this 
country, says: 

“The telegraph, telephone and other 
electrical interests have looked to the 
ELECTRICAL Review for support and en- 
couragement as well as knowledge of 
current events, and have always received 
them, but the light and power industries 
owe it, and its editors, Messrs.” Worthing- 
ton and Price, a still greater debt, in that 
they were the pioneers in organizing the 
National Electric Light Association, 
which, rough-hewn in Chicago on Feb- 
ruary 25, 1885, stands to-day among the 
most useful of scientific organizations. 

“During the lifetime of the ELECTRICAL 
Review (twenty years) in telegraphy, we 
have had the process of evolution from the 
duplex, installed by D’Infreville in the 
old Bankers and Brokers Company’s of- 
fice, opposite the Stock Exchange in New 
York city in about 1869 or 1870, to the 
quadruplex, begun by Edison and com- 


: pleted by Joe Stearns and Gerritt Smith. 


You have the work of P. B. Delaney along 
broader lines, and finally the culmination 
of multiplex telegraphy by Professor Row- 
land, of Baltimore, which latter invention 
promises greater capacity than as at 
present used. I say nothing of Mar- 
coni. . .. 

“In the telephone, nothing has taken 
the place of the carbon transmitter, which, 
as you know, made the Bell system prac- 
tical and useful. Without it, unless we 
take into account the Edison button trans- 
mitter or something else as good, the 
telephone would, like some of our old ac- 
coustic telephones, have been only an in- 
teresting toy. The score of years past has 
produced the telephone exchange with all 
of its ingenious appurtenances, which are 
to-day looked upon as things which always 
were, and, last of all, the long-distance 
telephone. The expiration of the Bell 
p&tents opened up the commercial side of 
the business to competition, so that, at 
this date, independent telephone com- 
panies have found a home in almost every 
state. This has given a tremendous boom 
in the manufacture of telephones and tele- 
phonic appliances, one firm alone, in this 
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city, having turned out nearly 10,000 
equipments in 1901. 

“From 1810 to 1877, a period of sixty- 
seven years, many of the greatest scientists 
of their day had given their best services 
to mankind in the endeavor to make the 
subtle fluid a servant. In this list ap- 
pear the names of Davy, 1800; Foucault, 
1844-1858; Wright, 1845; Starr, 1846; 
Staite, 1848; Archereau, 1849; Nolte, 
1850; Roberts, 1852; Stator and Watson, 
1854; Lacassagnaec and Thiers in 1855, 
and Serrin in 1857. These were followed 
by Gramme, whose invention furnished 
the foundation of almost all subsequent 
electric generators. Then came a multi- 
tude eager to solve the problem of a ‘di- 
vision of lights,’ as it was then called. 

“Paul Jablochkoff (a Russian) in 1875, 
on his way to the Philadelphia Centennial 
Exposition, stopped at Paris and made 
the acquaintance of M. Breguet, who 
placed his laboratory at Jablochkoff’s 
service. The result was, after eight 
months, that the invention known as the 
Jablochkoff candle was made. So great 
was the demand for an electric illuminant 
that in 1881 over 4,000 lamps with Jab- 
lochkoff candles were in use. Then the 
defects in the system began to show up and 
finally put it out of business. 

“Tschikoleff followed with his lamp, in 
1877, and claimed the first honor. While 
some of these had almost succeeded in 
solving the problem, yet it remained for 
Charles F. Brush, of Cleveland, to bring 
it to a practical and commercially suc- 
cessful issue. On April 24, 1877, his first 
patent, No. 189,997, was granted, after 
which, in quick succession, he was granted 
eighteen additional patents which com- 
pleted what is known as the Brush system 
of electric lighting and solved the problem 
of series arc lighting, making it at once a 
commercial success, and furnishing the 
basic idea upon which all subsequent work 
and improvements in this line have been 
made. 

“In 1881 apparatus was installed in 
Twenty-fifth street, New York, from 
which lower Broadway to the Battery was 
lighted. The first new station was erected 
the same year in Baltimore, after which 
companies were organized in all parts of 
the country. . 

“And then followed, in rapid succession, 
the inventions and improvements in ap- 
paratus which have finally resulted in the 
practical application of electricity to rail- 
ways, with their vast power-houses con- 
taining plants costing millions of dollars, 
to stationary motor service ranging from 
fractional powers in the sewing-shop up 
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to hundreds of horse-power in the ma- 
chine-shop and mills, and the perfection 
and installation of the incandescent light, 
together with low-tension and enclosed 
arcs. The credit for this is due to Elihu 
Thomson more than any other single man. 

“The phenomenal success which at- 
tended the Brush enterprise brought other 
inventors into the field, notably Elihu 
Thomson, Weston, Maxim, Schuyler, 
Fuller, Edison, Hochhausen and Arnoux, 
Jenney, Van Depoele and others. Com- 
panies were organized right and left, many 
of them in territory which gave no promise 
of earning money enough to pay running 
expenses much less to pay dividends on 
their hopeless issues of stock. Then, about 
1892, the trouble began, but nerve and 
brains snatched victory from the jaws of 
defeat. The process of cleaning up began 
under the leadership of Mr. C. A. Coffin, 
of the Thomson-Houston company, who 
acquired the Edison, Brush and such of 
the minor manufacturing companies as 
were of any value, and made terms with 
the Westinghouse company; prices for ap- 
paratus were restored to their normal 
value; mushroom companies were weeded 
out, and the whole business placed upon 
a thoroughly sound commercial basis. 

“There are to-day 2,950 central electric 
lighting plants having a combined capital- 
ization of nearly $700,000,000. 

“T have not space to treat of two epoch- 
making events as they deserve. The first 
and most important is the harnessing of 
Niagara Falls. The second is the appli- 
cation of the electric current to inde- 
pendent traction as exemplified in the 
automobile. In this electricity, waiting a 
lighter and more capacious storage bat- 
tery, divides the honors with steam and 
gasoline. 

“There is one thing that strikes me, and 
it must also be apparent to every close 
student of electrical progress; that is, that 
since the tendency to consolidation of 
companies and large capitalization there 
has been a dearth of invention. This is 
due, in my mind, to the fact that those 
who hold a comparative monopoly of all 
the present systems and devices consider 
it in the best interests of their clients and 
investors to frown down every new device 
or invention that they do not control, thus 
giving the independent inventor a harder 
road to travel. 

“We are waiting for certain promises 
to be made good which will be a proper 
introduction to the new century—Edison’s 
nickel and iron storage battery, Tesla’s 
invention for the transmission of high- 
tension currents thousands of miles 
through a rarefied stratum of air which he 
finds four or five miles from the surface 
of the earth. Dr. William W. Jacque’s 
‘carbon electric generator.’ These and 
other blessings will likely reach us before 
we celebrate the next twentieth anniversary 
of the ELECTRICAL REVIEW.” 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


The Decorations of the [Metropolitan 
Opera House. 

One of the heartily appreciated and 
most talked-of features in connection with 
the entertainment of the royal visitor in 
New York city last week was the utiliza- 
tion of incandescent lamps in combination 
with smilax and roses to produce very 
beautiful decorative effects. The remark- 
able display at the Metropolitan Opera 
House brought forth the unstinted com- 
pliments of the daily press in general. 

In stringing the cables for carrying the 
lamps in the interior decoration, a great 
amount of work was done in a remark- 
ably short space of time. The system 
manufactured by the International Elec- 
tric Improvement Company (the “Elb- 
light,” which has been described in these 
columns), under the personal direction of 
Mr. Russell Spaulding, was used to carry 
out the interior effect of the decorations. 

In the lobby and around the royal box 
hundreds of feet of twin cables were 
strung and twined through the Gobelin 
tapestry and over costly furnishings, and a 
thousand lights intermingled with smilax, 
without driving a tack and later taken up 
without bringing about any damage what- 
ever to the property of the Metropolitan 
Opera House. The whole work of string- 
ing this cable and inserting the lights con- 
sumed about one hour. 

A very beautiful effect was produced in 


lighting the proscenium and a special , 


drop-curtain. To a batten seventy-two 
feet in length were made fast a series of 
streamers of twin cables intertwined with 
smilax; upon this twin cable were myriads 
of frosted white and green incandescent 
lamps, each cable being lashed to the batten 
and having an individual cutout. Four- 
teen blocks and falls were used to raise this 
immense weight (nearly three tons) of 
cables, smilax and lamps to the highest 
part of the proscenium arch. 

A drop-curtain was constructed of 
streamers of cables and smilax, upon 
which were fastened 3,000 small white and 
green incandescent lamps. At each in- 
termission the heavy red curtain was 
dropped, and then behind this the cables 
containing the lights were dropped and 
the lamps lit up; then an opaque curtain 
was dropped behind the illuminated cur- 
tain and the red curtain raised; finally 
the opaque curtain was raised allowing the 
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scenery to come into view behind the 
illuminated streamers. This extremely 
beautiful effect elicited round after round 
of applause. 

Probably one of the most difficult parts 
of the installation was the hanging of the 
streamers from above the middle chande- 
lier to the sides of the building; 1,500 
lamps were used for this purpose, the 
cables being dropped from a panel-board 
above the ceiling, the ends being caught 
up at the sides. Below this was hung a 
festoon of smilax, and the glimmering 
lights shining through the green below 
produced a very beautiful effect. In con- 
necting up this part of the work, a tele- 
phone was kept continually in circuit from 
the stage to the men working above the 


Fig. 1.—PRoTECTED BIroLak TYPE DyNAMo oR Moron. 


eciling, each cable and its terminal hav- 
ing a systematic arrangement of numbers 
whereby the man on the floor could direct 
the workers above and keep in mind just 
exactly what was going on. The actual 
time consumed in installing the 4,500 
lamps in the curtain and ceiling and the 
3,000 in the proscenium arch was fourteen 
hours. 

To carry the current for all this extra 
lighting, a separate series of cables were 
run in from the street and a temporary 
switchboard erected. Three separate feed- 
ers were connected up to each section, 
there being four sections in the proscenium 
and curtain; another section for the ceil- 
ing, and a separate section for the lobby 
and royal box. In all, 8,500 four-candle- 
power twenty-watt Edison lamps were 


used, giving a total of nearly 1,500 am- 
peres in the lighting cables. During the 
whole work of the installation not a single 
lamp was lost nor was there a fuse blown, 
and from the beginning of the lighting to 
the last hour of its operation there was not 
a single defect discovered in any part of 
the lamp circuit. 


< 
Protected Motors and Dynamos. 
The Eck Dynamo and Motor Works, 
Belleville, N. J., produces a line of mo- 
tors and dynamos which are designed 
with a view to their adaptability for all 
general use and to meet all conditions of 
general practice. In the illustrations are 
shown a few of the types of moderate and 
slow-speed protected semi-enclosed types of 
motors manu- 
factured by this 
company. In Fig. 
1 is shown a pro- 
tected bipolar 
type dynamo or 
motor; Fig. 2 
showing the same 
machine disas- 
sembled. 
The field con- 
sists of circular 
yoke of such sec- 
tion as to secure 
the most efficient 
‘working and 
best circulation 
without being 
unduly heavy. 
The cores in 
one horse-power and over are of round, 
soft wrought iron, set deeply in the mag- 
net frame, which is reenforced at this 
point to ensure a large contact surface 
and a perfect joint. The pole shoes are 
carefully shaped and securely mounted, 
the shape being such as to produce a uni- 
formly distributed field in the air-gap, Te- 
ducing the liability of sparking under 
varying conditions of load without shift- 
ing the brushes. The field cores are 
form wound, well insulated and held ib 
place by the pole shoes. The armature 
is of the slotted or toothed type, built up 
of thin annealed sheet steel, possessing 4 
high magnetic permeability. The arma- 
ture is first baked to remove all moisture, 
then dipped in best armature varnish and 
again baked. The armature shaft is made 
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of steel of suitable hardness, turned and 
finished, 0.002 of an inch smaller than the 
sleeve at the bearing, after the core is put 
on to ensure perfect alignment. It is 
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Fig. 3 shows the brush and brush- 
holder. The brush “a” fits into the curved 
holder “b,” where it is allowed to turn 


slightly to adjust itself to the periphery 


Fie. 2.— PROTECTED BIPOLAR TYPE DYNAMO OR MOTOR— DISASSEMBLED. 


smaller at the pulley than at the bearing, 
which permits its turning down without 
refitting the pulley should the bearing be- 
come worn. The sleeve can also be slipped 
off without injury from burrs. The shaft 
is tapered at all points leading out from 
the bearings, the smaller part being out- 
side, which prevents the oil from traveling 
on the shaft and being sprayed outside 
the bearings. The bearing sleeves are 
made of high-grade phosphor-bronze, self- 
aligning, and is provided with heavy oil 
rings, the oil reservoir being large and 
holding an ample supply of oil. The com- 
mutator is large and of great radial 
depth, being made of pure hardened cop- 
per, insulated with selected mica. The 


Fic. 8.—BRUsA anD BrusH-HOLDER. 


brush or rocker ring is large in diameter, 
fitted in a turned groove formed between 
the bearing bracket and the frame. It 
can be turned to permit adjusting the 
brushes when tested at the factory, but 
there is no handle, as no shifting is neces- 
sary from no-load to fifty per cent over- 
load. 


uf the commutator at point “c.” The flat 
tempered steel spring “f”? presses the 
brush-holder against the brush, the ten- 
sion being adjusted by the screw “e,” 
made so as to prevent it from turning 
through vibrations; two or more copper 
springs “d,”+ running inside the steel 
spring carrying the current. 

It is claimed, that owing to the high 
quality of material used and the great 
effort made to perfect proportioning of 
same, the efficiency of these machines 
averages from seventy-eight per cent in 
the one-quarter horse-power to eighty- 
seven per cent in the five horse-power, and 
the temperature elevation will not exceed 
forty-five degrees centigrade after ten 
hours running at full load. Each part of 
these machines is standardized so as to en- 
sure interchangeability. 

Fig. 4 shows a protected type of small 
motor or generator. These machines have 
the commutator and brush-holders ex- 
posed, giving opportunity for supervision 
and enabling the operator to detect ex- 
cessive overloads through sparking at the 
brushes. The back bearing brackets are 
also provided with openings, permitting 
ventilation of the windings and securing 
cool running. The frame, armature, 
brush-holders and bearings are of the same 
design as in the Eck “Hurricane” fan 


motor. 


A Report on Phono-Electric Wire. 


Mr. Leonard Paget, a very well-known 
electrical engineer, of London, has re- 
cently made a very elaborate and complete 
report upon the peculiarities of phono- 
electric wire manufactured by the Bridge- 


_ region of peculiar importance. 
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port Brass Company for use in telephone 
signals. The subject is one of peculiar 
interest and at the same time of great dif- 
ficulty. The new wire is of somewhat 
higher specific resistance than copper, but 
has advantages of great importance in 
connection with its mechanical strength 
and toughness and in the entire absence of 
any hard skin euch as is found upon hard- 
drawn copper wires. 

In the transmission of telephonic sig- 
nals, the outer surface of the wire is a 
In the 
masterly research of Dr. Pupin on “Tele- 
phone Transmission” it was clearly shown 
that the attenuation of telephone waves, 
while determined in some degree by the 
resistance of the circuit, is modified en- 
tirely by the other line constants and that 
the limit of telephony is set hy the com- 
bination of the induction and capacity of 
a circuit rather than its resistance. The 
effect of resistance, however, is immensely 
modified when its distribution in the cir- 
cuit is such that it affects one element or 
component of the complex telephonic wave 
more than another. For waves of the 
ordinary telephonic variety, the harmonics 
and overtones up to vibration frequencies 
of 2,800 to 3,000 cycles per second are 
important. In such waves transmission 


is affected particularly along the external 
On this account 


skin of the conductor. 


Fic. 4.—PROTKCTED ‘Tyre SMALI. MOTOR 

ok DYNAMO. 
and the homogeneity of the circuit is 
essential. 

It is claimed that the results of practice 
exhibit that while a circuit constructed 
of thie wire is of higher resistance than 
one- employing hard-drawn copper wire, 
for example, yet both mechanical con- 
stants of strength, resistance to wind, 
vibration and sleet and general availa- 
bility are better, while the absence of the 
hard and high-resisting skin of hard- 


drawn copper wire is noticeably evident in ^ 


the extraordinary clearness of transmis- 
sion attained. 
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The “Oscillating” Electric Fan. 

The Shedd Electric and Manufacturing 
Company, New York city, manufactures 
the “Comfort Oscillating” electric fan. It 
is claimed that the peculiar construction 
of this type of electric fan makes it very 
desirable and efficient. This fan is so con- 


‘ COMFORT OSCILLATING” FAN, 


structed that a stream of cold air is forced 
over the fields and armature, preventing 
overheating and burnouts. The armature 
lead wires are carefully protected by a cap 
from dampness and injury. It is claimed 
that the half-inch square resistance bar is 
not affected by moisture or heat, and its 
operative efficiency is very high. 

A particular feature of this fan is the 
“oscillator” guard with which it is 
equipped. With an ordinary consumption 
of current a speed of 2,400 revolutions per 
minute is attained. This “oscillator” guard 
causes the entire motor and fan to swing 
slowly about on a pivoted base to what- 
ever extent may be desired, the powerful 
breeze generated at this speed being split 
up and distributed over a wide range of 
space. The motor is light, artistic and 
durable in construction. 


——_—_—_—<p 
s Armalac’’—A New Insulating 
Material. 


The Massachusetts Chemical Company, 
manufacturer of Armalac in various forms, 
has produced a very interesting pamphlet 
entitled “How to Insulate an Armature.” 
Armalac is a compound possessing high 
insulating qualities and not subject to 
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deterioration by acids, oxygen or ozone, 
while lubricating oils are stated not to 
affect either its insulation resistance or 
its chemical permanence. It is also en- 

tirely water-proof. 
The method of insulation recommended 
by the company in connection with this 
“ys 


compound is that 
the armature 
laminations 
shauld be dipped 
into armalac 
thinned with pe- 
troleum naphtha 
to such a point 
that it leaves a 
film not over one one-thousandth of an 
inch thick upon an object dipped in it. In 
plants where a large amount of work is 
handled the laminations may be painted 
with this compound by running them be- 
tween printers’ rollers, one of which runs 
in a trough of the compound. It is not 
necessary to bake the laminations, as they 
dry completely in a few moments. 


Fig. 2.—TANK FOR ‘‘ ARMALAC.” 

Armature coils should be wound up 
without tape or fibre and temporarily kept 
in shape with lead clips. In this condi- 
tion they should be baked for an hour in 
an oven at not over 150 degrees Fahren- 
heit. The object of baking is to drive out 
all moisture, but a longer period is not 
necessary as the long-continued exposure 
to heat deteriorates the fibre of the cotton 
insulation. 

Taking the hot coils from the oven 
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and without allowing them to cool im- 
mersing them in a bath of armalac is the 
next step in the process. The coils should 
be allowed to cool completely in the bath 
and then hung up to drip for five minutes. 
At the end of this time they should be re- 
versed so as to dry with a thick even coat. 


Fig. 1.—ARMATURE CorL READY FOR DIPPING. 


They should not be baked. The accom- 
panying illustration of a dripping tank 
which can be made by any tinsmith is 
suggested by the company as an excellent 
variety of tank. The outside trough 
should be kept half full of lubricating oil 
which forms a vapor-tight joint. 

After the portion of the coile intended 
to go into the slots of the armature are 
taped they are heated for fifteen minutes 
to cement the compound of the first drip- 
ping to the tape, and then while it is hot 
are again dropped quickly into the tank of 


Fic. 3.—ARMATURE Cor. TAPED. 


compound. It is not necessary to allow wy 


them to cool in the tank this time, the ob- 
ject of this dipping being to close pin- 
holes and air-spaces in the tape-winding. 

It is claimed by the company that for 
quick repair work short-circuited armature 
coils may be placed with those treated as 
described above, and that then the arma- 
ture may be heated by a current for 8 few 
minutes until it is quite hot, then it may 
be taken out of the fields and put on horses 
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and turned over and over again in a shal- 
low wooden box containing enough arma- 
lac to give it a thorough soaking. It 
should be allowed to drip about fifteen 
minutes, still turning slowly, and then put 
back in the machine. It can be started 
up at once slowly and with no load, and 


Fic. 4.—MACHINE FOR APPLYING TAPE. 


the load should of course be put on slowly. 
It is claimed, however, that a 150-horse- 
power armature may safely be brought up 
to full load and speed in an hour and will 
not throw out enough insulation to cause 
any trouble. One of the illustrations 
shows an ingenious machine for winding 


armalac tape by power. 

Another illustration shows an ingenious 
and valuable machine made by the Detroit 
Street Railway’s Reinsulator Company for 
removing the insulation from the wire of 
old field coils, straightening and re- 
insulating the wire in an operation, thus 
effecting a saving of from $2 to $5 for each 
field. ‘lhe machine draws the wire from 
the old coil, and after straightening it and 
removing the old insulation completely re- 
insulates the wire before it is wound into 
the new field with hardly anv increase in 
time and labor over that consumed in 
winding fields with new wire. The in- 
sulating material used is a cloth tape with 
friction compound on one side. Armalac 
is generously applied as the new coil is 
wound. This machine is in successful 
operation with many of the larger street 
railway companies. 


Convention of Automobile Clubs. 

A joint invitation, signed by the Auto- 
mobile Club of America, the Philadel- 
phia Automobile Club, the Long Island 
Automobile Club, the Rhode Island Auto- 
mobile Club and the Chicago Automobile 
Club, has been issued to all active clubs, 
to be represented by two delegates, to a 
convention to be held in the rooms of the 
Chicago Automobile Club, Coliseum 
Building, Chicago, March 3 and 4. 

The contemplated premises for organi- 
zation are, briefly, that all regularly con- 
stituted and active automobile clubs of 
acceptable repute be eligible to member- 
ship in an interdependent federation on 
an equitable basis of representation in all 
deliberative matters. 
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Mr. Thomas A. Edison and family have 
gone to Florida, where the distinguished 
inventor will spend a month fishing and 
resting. Mr. Edison’s newest work—the 
storage battery—has shown satisfactory 
results from every test so far made. The 
new factory, in which there is being in- 
stalled considerable specially constructed 
machinery, 18 nearing completion, and it 
is believed that the electromobile market 
will begin to receive the batteries by April 
of this year. 


“The change from steam to electricity on 
the elevated roads of this city will not be a 
boon to the hat manufacturers,” remarked 
a New Yorker recently, flicking a piece 
of oily cinder from his beaver. “I have 
had two hats ruined in as many years by 
a splash of oil falling on them from an 
overhead engine. Others in numbers must 
have had the same experience. We shall 
all bless the day when the electric motor 
supplants the steam engine—except the 
dealers in hats.” 


“At first I wondered where the elec- 
trical men of the day were to be found 
when I read Mayor Low’s list of eminent 
gentlemen to welcome Prince Henry,” 
said a prominent electrical engineer. 
“They certainly were not to be found 
there, and yet Germany is probably next 
to the United States in research in elec- 
trical science and is just now foremost 
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in electric traction experiments. This 
oversight, however, I see was well remedied 
in the list of ‘Captains of Industry,’ that 
met to do honor to the Prussian Prince.” 


William Stanley, of Great Barrington, 
Mass., the electrical inventor, 18 now so- 
journing in Europe, and will remain 
abroad until April. Mr. Stanley is said 
to be interested in automobile develop- 
ment, and will thoroughly investigate 
European conditions before returning. 
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Wiliiam J. Bell. 


Mr. William J. Bell, Baraboo, Wis., is 
widely known throughout the Northwest, 
having been actively engaged in the elec- 
trical business for the past twenty-two 
years. Mr. Bell is prominently identified 
with the independent interests in this sec- 
tion of the country, and is the head of the 
Bell Telephone Manufacturing Company, 
of Baraboo; he is also a member of the 
executive committee of the Wisconsin In- 
dependent Telephone Assoctation. 

Mr. Bell is not only well known as a 
business man, but has devised numerous 
novelties in the telephone field, one being 
a patent telephone directory which works 
upon rollers and springs after the fashion 
of a window shade, and is placed in the 
battery box or cabinet receptacle outside 
the telephone; upon a comparatively small 
space six or eight hundred names may be 
placed. This has proved a very convenient 
and efficient device. 

Mr. Bell is now constructing a plant in 
competition to the Bell in New Decatur, 
Ala. At different times he has been called 
as an expert before medical bodies. He 
has organized many companies, all of 
which have been financial successes. 


>_> 
Liberty’s Torch. | 


For the first time in fifteen years, since 
it was installed, the electric light torch 
on the statue of Liberty in New York 
Harbor has ceased to glow. It is under- 
stood, however, that this is only tempo- 
rary, resulting in the change of the man- 
agement of the lighting of the statue from 
the Navy to the War Department. 

It will be remembered by the electrical 
people that the contract for supplying the 
machinery for this light was awarded to 
a company of which Mr. Edwards H. 
Goff, now deceased, was at that time presi- 
dent, and Mr. Goff, with commendable 
generosity, donated the lighting plant to 
the government. 


=> 


Minerals in the Urals. 


“According to a statement of the min- 
ing department,” writes Consul Smith 
from Moscow, Russia, “the production of 
minerals in the Ural district for 1901 was: 
Gold, 570 poods (2,052 pounds) ; plati- 
num, 380 poods (1,368 pounds); coal, 
30,000,000 poods (500,000 tons). All the 
above figures show a decrease in com- 
parison with 1900, and the metallurgical 
branch has also fallen off. The copper 
industry seems to be advancing, as sev- 
eral new works have been opened up for 
the production of this metal.” 


Notes 


N the first week of the new year—to 
be correct on the first Saturday and 
Sunday—a series of explosions in 

electric lighting cable vaults and surface 
boxes occurred in London, in that part of 
the city which is now served by two com- 
peting electric supply companies. One of 
`- these companies, the Charing Cross & City 
Company, hab ite network of mains laid 
for the most part on a solid system, while 
the City of London Electric Lighting 
Company has, from the first, adopted the 
“draw-in” system. Inasmuch as the ex- 
plosions in question were directly trace- 
able to an accumulation of bituminous gas 
in the respective surface boxes, the prob- 
lem set for solution is the possibility of 
such vapors finding their way into the 
conduits of the City company. This is 
what has been alleged by Mr. Frank 
Bailey, their engineer, on the one hand, 
while Mr. W. H. Patchell, the Charing 
Cross Company’s engineer, states that there 
is no engineering reason for him to con- 
sider that the explosions in his com- 
petitor’s boxes were in any way due to 
those in his own, mindful of the fact that 
they happened Simultaneously and that 
he admits that bituminous vapor was gen- 
erated in his cable vault in the first in- 
stance. Altogether there were four ex- 
plosions on the Saturday afternoon with- 
in a few minutes of each other and also 
within sight of each other, and one in the 
early hours of the Sunday morning, a state 
of affairs so unusual that the Board of 
Trade were prompted to hold an enquiry 
into the cause but a few days afterward. 
At this enquiry the following facts were 
brought to light which, summarized brief- 
ly, amount to this. Seeing by the power 
station ammeters that an excess of current 
was coming on, evidently the result of a 
short-circuit somewhere, the Charing Cross 
people set about locating the trouble and 
succeeded in tracing it to a certain sec- 
tion. Wishing to disconnect that section 
from the system temporarily, a lamp was 
lowered into the cable vault for the pur- 
pose of ascertaining the atmospheric or 
gaseous conditions which prevailed. An 
explosion immediately followed, and with- 
in a few minutes the covers of some 
neighboring surface boxes belonging to 
another company were blown into the air. 
Then some twelve hours afterward a sim- 
ilar surface box belonging to the City of 
London Company was wrecked in a sim- 
ilarly mysterious manner, and the task 
before the electrical adviser to the Board 
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from Great Britain. 


(By Our Special Correspondent.) 


of Trade, who presided over the enquiry, 
is to say to what extent the later explosions 
were due to the earlier one and to evolve 
some means for preventing the occurrence 
of such things again happening. 


The much anticipated and discussed 
government debate on the agreements 
entered into recently between the 
Postmaster-General and the National 
Telephone Company has duly taken place 
and practically we stand where we were. 
After a good deal of hostile criticism from 
both sides of the House, the voting on the 
motion for a general and immediate en- 
quiry resolved itself into a party question, 
pure and simple, and a large majority was 
against this course. By the terms of the 
agreements in question either party in the 
transaction may urge a modification or 
otherwise in the present subscription rates, 
ete., and with a full knowledge of this 
fact a magnanimous Secretary to the 
Treasury promised a periodical enquiry 
into the general conditions prevailing, 
the first of such enquiries, however, taking 
place at the end of five years. Sir Joseph 
Dimsdale, the Lord Mayor, who intro- 
duced into the House the motion for an 
immediate enquiry, was so satisfied with 
this assurance that, had he had only him- 
self to please in the matter, he would have 
withdrawn the said motion after having 
made a speech in which the Post Office 
usual official stoicism was greatly empha- 
sized. However, the matter has to rest 
where it is at present, although it is to be 
feared that the feelings of the average 
Englishman are slightly mixed over the 
Whole affair. - 


The question of tube railways is very 
much in evidence again, and principally 
due to the fact that something like two 
dozen such bills for London are now await- 
ing settlement, an effort was recently made 
in the House of Lords to get last year’s 
joint committee on tube railways re- 
formed. Thanks are to be offered up that 
the attempt was unsuccessful, as the sole 
results of this particular committee’s 
labors last session were to hang ap all the 
bills they dealt with until this session. 


A propos of the electrification of the now 
famous Inner Circle, this happy state of 


affairs is not proceeding with the harmony 


suggested in the willingness with which 
both companies accepted the arbitrator’s 


award in favor of the continuous-current 
system. The main trouble seems to be in 
connection with the supply of the current, 
and a little controversy is going on as to 
whether it would be more economical for 
the District company (Mr. Yerkes’s) to 
supply power to the Metropolitan com- 
pany, or for the latter concern to erect 
its own generating station. Although 
from the statements on the side of the 
District company doubt seems to exist, a 
pretty clear idea of the attitude of the 
directors of the Metropolitan company is 


given in the statement in its half-yearly 


report to December last that tenders for 
the equipment of its power-house will be 
let among a number of firms which have 
tendered for the work which they antici- 
pate will be completed in eighteen months. 
On the other hand, the District company 


is said to have ordered forty-eight B. & W. 
boilers in addition to several Westinghouse 
turbo-generators. 


Meanwhile, the Central London Rail- 
way, as chief competitor to the Circle, 
goes on increasing its number of passen- 
gers and the amount of its profits. The 
average number of passengers carried per 
month during the last six months of 1901 
was 3,467,108 as compared with 2,983,384 
during the final five months of 1900. 
During the December half of last year 
a total of 20,802,650 passengers were 


carried. The company’s bill now in 
Parliament endeavoring to complete its 
present line into what will be practically 
a circle inside the “Inner Circle” will still 
more seriously aggravate the traffic of the 
Metropolitan and District companies, and 
strenuous opposition from that quarter 
may be looked for when the bill reaches 
the committee stage. 


The usefulness and efficiency of the 
electrical engineer volunteers in South 


i ll 
Africa are amply demonstrated by a ca 
by the War Office for a sixth detachment 
to proceed to the front. 


The breaking up of the London streets 
first by one authority and another for 
various telegraphic, telephonic and elec- 
tric lighting purposes, has proved such an 
intolerable nuisance that attention has 
been called to the matter in Parliament. 
It is really satisfactory to learn that a 
gotiations are in progress between the 
London County Council and the anos 
London borough councils, with the ae 
ject of securing powers which wou 
authorize the former as the central con- 
trolling body. 


February 19. A. W. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


RoME TO NAPLES ELECTRIC RarLway—The 


Allgemeine Electricitats Gesellschaft, of Ber-- 


lin, is said to be negotiating with the Italian 
Government with a view to undertaking the 
concession for the construction of the pro- 
jected electric railway to be operated be- 
tween Rome and Naples. 


Russian Ramwarys—New lines are pro- 
jected or are now in course of construction 
in Russia, to the extent of 5,681 versts, in- 
volving an estimated capital Outlay of 420,- 
304,897 roubles. The length of the great 
Trans-Siberian line is 7,783 versts; the ex- 
penditure made by this undertaking on capi- 
tal account has thus far been 780,000,000 
roubles, but it is estimated that this total 
will have vo be carried to at least 850,000,000 
roubles. 


New FIRE ALARM TELEGRAPH FoR CINCIN- 
NATI—A bill appropriating $150,000 for the 
installation of a new fire alarm telegraph 
service has been drawn by the corporation 
counsel at the request of the board of fire 
trustees, and will be presented to the Hamil- 
ton County delegation. A complete under- 
ground system ig contemplated, which will 
be extended to all the recently annexed 
villages. The service in the outlying terri- 
tory is very poor, Clifton, Avondale and 
Linwood still retaining the old village sys- 
tems. A new fire alarm telegraph headquar- 
ters will also be built, if the bill secures 
passage. 


ELECTRICAL NEws FRoM Russia—The Kish- 
tim Works, in the Ural Mountains, Russia, 
will have installed early this year an elec- 
trical plant with motors of 3,000-volt ca- 
pacity, fed by gasoline engines, to run a 
lighting plant, a plant for the electrical re- 
duction of ores, an electrical ore-crushing 
plant, and also a plant to run an electric 
mining raiiway. The power station is al- 
ready under construction. It is stated that 
the mining department of the Imperial Rus- 
sian Ministry of Agriculture is sending Mr. 
Shapirer, an expert in electrical engineer- 
ing, abroad to study electrical engineering 
adapted for mining purposes, and to visit 
mines where such machinery is in operation. 
Mr. Shapirer will visit Germany, Belgium, 
trance and Austria. 


BurFFraLo RAILWAY MERGER—A certificate 
of consolidation of the Buffalo Railway, Buf- 
falo & Niagara Falls Electric Railway, Buf- 
falo, Tonawanda & Niagara Falls Electric 
Railway, Niagara Falls & Suspension Bridge 
Railway, Buffalo & Lockport Railway, Lock- 
port & Olcott Railway and the Niagara Falls 
Suspension Bridge Company, forming the 
International] Railway Company, of Buffalo, 
has been filed with tne Secretary of State. 
The capital of the International Railway 
Company is $10,120,500, and the directors 
are: Francis Lynde Stetson, Joseph P. Ord, 
Daniel S. Lamont, Charles Steele and Dan- 
iel O’Day, of New York city; W. Caryl Ely, 
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Burt Van Horn, Elliot C. McDougal, Henry 
J. Pierce, Henry M. Watson and Robert L. 
Fryer, of Buffalo; William B. Rankin, of 
Niagara Falls, and Thomas Dewitt Cuyler, 
of Philadelphia. 


TELEPHONE EXxTENSIONS—At the annual 
meeting of the stockholders of the Pacific 
States Telephone and Telegraph Company, 
held in Portland, Ore., expenditures were 
authorized for extensions to the lines of the 
company and for other improvements, which 
aggregate $2,100,000. Plans were considered 
and approved for improvements to the local 
system and for enlarging the building oc- 
cupied here by the company. This has been 
made necessary by the large increase in 
volume of business transacted in Portland. 
New multiple switchboards will be installed 
in connection with the local system, at a 
cost of $30,000, and new copper trunk lines 
will be established between Portland and 
San Francisco, Blaine, Wash., and North- 
port, Wash., the last-named place being di- 
rectly north of Spokane on the Canadian 
border, where connection is made with the 
system in British Columbia. 


TENDERS WANTED IN GREAT BRITAIN—The 
East Ham Urban (England) District Coun- 
cil is prepared to receive tenders for the 
supply and erection of the following: Sec- 
tion A—One 500-kilowatt continuous-cur- 
rent multipolar generator, direct-connected 
to an 800 indicated horse-power horizontal 
cross-compound slow-speed engine; exten- 
sion of switchboard. Section B—Two water- 
tube boilers, condenser, feed pump, steam 
and exhaust piping and cooling tower. Par- 
ties tendering are at liberty to bid for either 
of the sections, but not for a part only of 
either section. Copies of specifications, 
with general conditions and form of tender, 
may be obtained on application to the engi- 
neer and manager, W. C. Ullmann, M. I. 
E. E. Electricity Works, Nelson street, 
East Ham, England, on payment of the sum 
of three pounds sterling, which will be re- 
turned on receipt of a bona fide tender. 


ELECTRIC LIGHTING 


St. PAUL, Minn.—The board of aldermen 
has passed an ordinance granting to F. C. 
Genge and others a franchise for a lighting 
and heating plant at St. Anthony Park. 
The company has one year in which to 
complete a suitable plant. 

DoYLESTOWN, Pa.—The Doylestown Elec- 
tric Company is about to increase its plant 
by the substitution of new machinery 
throughout. The capital of the company 
has been increased from $25,000 to $35,000, 
much of this increase to be expended in im- 
provements, 

RICHMOND, Va.—A company to be known 
as the Emporia Light and Power Company 
has been organized here. It intends to es- 
tablish an electric light plant and ice fact- 
ory. This company will also take in the 
local telephone line, consolidating the three 
enterprises and running them under the 
One general management. 
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LANCASTER, Pa.—A charter has been 
granted to the Lancaster Valley Electric 
Light Company, having a capital of $60,000. 
The company has bought the electric light 
plants at Manheim, Ephrata and Mt. Joy, 
and will operate the system from the cen- 
tral plant with Elton W. Lucas, of Phila- 
delphia, as superintendent. | 


WORTHINGTON, INp.—The Indiana Water 
and Light plant has been sold to the Ameri- 
can Light and Water Company, of Indian- 
apolis, which took posseSsion February 1. 
The sale was made through Mr. A. M. Bar- 
ron, of Chicago. The same gentleman is 
now negotiating for the purchase of the 
electric light and gas plant at Baraboo, 


- Wis. 


BINGHAMTON, N. Y.—Negotiations have 
been completed whereby there will be an 
absorption of the Broome County Electric 
Company by the Light, Heat and Power 
Company. The new company also purchases 
the plant of the Binghamton General Elec- 
tric Company, and the three concerns will, 
in the future, be operated under the man- 
agement of the one general company. 


PERSONAL MENTION 


Mr. WALTER CaREy, Vice-president of the 
Milwaukee Electric Company, Milwaukee, 
Wis., has been in New York for several days. 


Me. A. A. THRESHER, president of the 
Thresher Electric Company, Dayton, Ohio, 
is making his headquarters at his New 
York office for a few days. 


Mr. Morris MEap, president of the Inter- 
national Association of Municipal Elec- 
tricians, and the chief of the electrical de- 
partment of the city of Pittsburgh, Pa., was 
in New York last week. 


LIEUTENANT F. P. Bapt, formerly of the 
Prussian army, now a resident of Chicago, 
distinguished in electrical engineering cir- 
cles, was a New York visitor last week. 
Lieutenant Badt has recently recovered from 
a severe illness. 


Mr. CHAS. SELDEN, superintendent of tele- 
graph of the saltimore & Ohio Railroad, was 
a New York visitor last week. Mr. Selden 
is one of the pioneer telegraph men of the 
country and was the founder of the Associa- 
tion of Railway Telegraph Superintendents. 


M. Maurice LEBLANC, one of the most fam- 
ous electrical engineers of France, Officer of 
the Legion of Honor, member of the 
Société Internationals des Ingenieurs Elec- 
triciens,and associated with M. Hutin in some 
of the most important developments of al- 
ternating-current electrical engineering prac- 
tice that have been made, was last week a 
visitor in New York for a few days. At the 
meeting of the American Institute of Elec- 
trical Engineers last Friday, M. Leblanc was 
invited to a seat on the platform with Presi- 
dent Steinmetz, and on the following day 
was entertained at luncheon by several gen- 
tlemen of the electrical engineering pro- 
fession in New York city. 
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TELEPHONE AND TELEGRAPH | 


MeEpForpD, N. J.—^nhe Interstate Telephone 
Company is building a new line from here 
to Marlton. 


CORBIN, Ky.—The East Tennessee Tele- 
phone Company has purchased of A. W. 
Francis the franchise he recently bought of 
the town. 


La Porte Crry, Iowa—The new telephone 
system is in working order and lines are 
rapidly being contracted for the outside 
towns around. 


NortH TONAWANDA, N. Y.—The Bell Tele- 
phone Company, of Buffalo, has been 
granted a franchise for the term of fifty 
years by the board of aldermen. 


SEATTLE, WasH.—The Seattle Electric 
Company has applied to the city council for 
permission to construct a new line on 
Eighteenth avenue and adjoining streets. 


BLOOMINGTON, ILL.—The Gibson Telephone 
Company has been granted permission to 
lay 3,100 feet of cable underground, the 
_work to commence in the near future. Plans 
are being drawn for a fine brick building 
to be used for telephone exchange. 


Navastota, TeEx.—The Independent Tele- 
phone Company is stringing wires to fill up 
the gap between Navastota, Bryan and 
Hempstead. When completed this will give 
Navastota competitive long-distance tele- 
phone service to the principal cities of 
Texas. 


OKLAHOMA CITY, OKLA.—A company has 
been organized at Oklahoma City and char- 
tered, known as the Automatic Telephone 
and Supply Company. Its purpose is to buy, 
sell and lease telephone lines and companies 
in the Indian Territory, Oklahoma and 
Texas. 


Macon, Ga.—Emil Dorrs, a prominent 
capitalist and manufacturer of Chicago, has 
applied to the city of Macon for franchise 
to escablish a telephone system in Macon for 
the purpose of operating a local exchange 
and long-distance toll lines out of Macon, 
connecting with the surrounding cities. 


ASHLAND, OrE.—Ashland is to be tne east- 
ern terminus of the new telephone system 
which is to run into East Oregon through 
Klamath and Lake counties and into Modoc 
County, Cal. Work is to be commenced 
on this construction and equipment as soon 
as possible, and it is to be in operation 
by August 1. 


MILWAUKEE, Wis.—Manager H. W. Ham- 
lin, of the American District Telegraph 
Company, of Milwaukee, explains the pro- 
posed increase of the capital stock from 
$100,000 to $200,000 by the needs of the com- 
pany in extending its service. The com- 
pany’s business nas grown so that a larger 
capital will be necessary to conduct it. 


MINNEAPOLIS, Miınn.— The Northwest 
Telephone Exchange Company will make 
some extensive improvements ın Min- 
nesota and North and South Dakato during 
the coming season. Central exchange build- 
ings will be erected at St. Cloud, Fargo, 
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Winona and Grand Forks. These and other 
improvements will amount to $500,000. 


NASHVILLE. IND.—The Nashville Telephone 
System has passed into the hands of the 
Morgantown Telephone Company. This 
transfer of stock will bring the Morgantown 
and Columbus lines into competition at this 
place, both having a switchboard in com- 
mon. The Morgantown company promises 
to extend its lines throughout the county. 


MOLINE, ILL.—Telephonic communication 
between Moline and the upper end of the 
county is avcut to be established on the basis 
of toll rates of five cents a minute. The 
Central Union has met the proposition of 
the Crescent Telephone Company, the inde- 
pendent line, by a proposition to connect 
with the independent and charge toll rates. 
This will probably be accepted. 


NorkTH YAKIMA, WasH.—The_ telephone 
company is extending its lines up the valleys 
tributary to this part of the Yakima Valley 
and is greatly increasing its list of city and 
rural subscribers. The Ahthanum and 
Naches valleys are to be included in the cir- 
cuit, as well as the Nob Hill and Wide Hol- 
low countries and the lower part of the 
Sunnyside Valley known as Outlook. 


WHATCOM, WasH.—M. E. Williams, the 
local manager of the Sunset Telephone and 
Telegraph Company, has just received a 
notice from the company’s head offices in 
San Francisco that work will begin at once 
reconstructing the line between the Bay 
cities. New cables will be installed and the 
express system placed in both towns. About 
ninety days will be required to do the work, 
and the improvement will cost $15,000. 


San Francisco, Caut.—Approval of the 


$25,000 bond of M. Adrian King having been 


given by the council, immediate steps will 
be taken for utilizing the franchise for a new 
telephone system lately awarded to him. 
That Mr. King has connections thoroughly 
able to install a modern telephone exchange 
and to provide facilities for communication 
to all subscribers is believed by persons who 
have noted his eagerness for the acquirement 
of a franchise. 


AUBURN, N. Y.—At the recent meeting of 
the board of directors of the Empire State 
Telephone and Telegraph Company, it was 
decided to move the headquarters to Syra- 
cuse. Directors were elected as follows: 
Frederick P. Fish, of Boston; Joseph P. 
Davis, of Boston; Thomas Sherwin, of Bos- 
ton; C. J. French, of Boston; Jeffries 
Wyman, of Boston; George Underwood, of 
Auburn; H. L. Storke, of Auburn; C. I. 
Avery, of Auburn, and F. G. Fincke, of 
Utica. 


BROOKLYN, N. Y.—The linemen employed 
by the New York & New Jersey Telephone 
Company, whose field of operation covers 
Long Island, including the boroughs of 
Brooklyn and Queens and the northern part 
of the state of New Jersey, took advantage 
of the demand for their services occasioned 
by the recent sleet-storm and struck last 
week. About seventy of the men of the 
New York Telephone Company also went 
on strike at the same time. 
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NEW INCORPORATIONS 


HARRISBURG, Pa.—Electric Light, Steam, 
Heat and Power Company. $1,000. 

ALBANY, N. Y.—The Oneonta Light and 
Power Company, of Oneonta, Otsego 
County. $175,000. 

JEFFERSON City, Mo.—The Missouri & 
Kansas Telephone Company filed a state- 
ment of increase of capital from $2,500,000 
to $5,000,000. 

INDIANAPOLIS, IND.—Falmouth Mutual Tele- 
phone Company. $5,000. Directors: Daniel 
Lewis, W. H. Baker, Cary Jackson, Leroy 
Saxon and Van Wood. 

INDIANAPOLIS, IND.—Home Telephone Com- 
pany, Syracuse. Capital, $25,000. Di- 
rectors: J. T. B. Kauffman, G. D. Lint, A. A. 
Rasor and William Self. 

LANSING, MicH.—Delray Electric Light 
and Power Company, Delray; $10,000. Scott 
Security Company, Virginia, Minn., and 
Mass City, Mich.; $50,000. 

St. PAUL, MInN.—The Central Minnesota 
Telephone Company, of Willmar, recently 
filed amended articles of incorporation with 
the Secretary of State, increasing the capital 
stock of the company from $100,000 to 
$300,000. 

Muncie, Inp.—The Delaware & Madison 
Counties Telephone Company. $500,000. To 
operate in Muncie, Anderson, Elwood, Alex- 
andria and other cities and towns in Madi- 
son and Delaware counties. The stock is 
divided into shares of $100 each. 


MorrRISTOWN, Pa.—Montgomery Telephone 
Company. $5,000. Directors: John H. 
Schultz, Norristown; E. Mayhew Michener, 
North Wales; Jacob W. Brunner, Belfry; 
Daniel M. Anders, Fairview Village; B. Wit- 
man Damley, Skippack; Abraham K. 
Dresher, Worcester, and Amos Schultz, 
Worcester. 


OTTAWA, ILL.—Joliet, Newark & Western 
Electric Railroad Company. $10,000. In- 
corporators: J. A. Henry, Joliet, E. C. 
Bronk, Joliet; A. S. Halbert, Newark; J. N. 
Dearinger, Chicago; M. H. Wallace, Chicago; 
L. B. Springer, Chicago; J. B. McCullock, 
Chicago: G. P. Tritze, Chicago; C. H. Tal- 
craft, Joliet; J. W. Silk, Chicago; Ed. Stoel- 
see, Chicago. 


BurraLo, N. Y.—Buffalo, Springville & 
Cattaraugus Railway Company. $1,000,000. 
Directors: Henry L. Moench, of Boston, 
Mass.; Loren F. Bores, of Buffalo; S. F. 
Bruger, of Cattaraugus; W. A. Oakes, of Cat- 
taraugus; U. L. Upson, of Buffalo; G. A. 
Matteson and C. H. Mason, of East Otto, 
F. X. Weber, of Boston; W. J. Hayes, of 
Buffalo, and T. P. Truby, of Otto. 


CAMBRIDGE, OHIO—The Cambridge & Byes- 
ville Traction Company has been incorpo 
rated with a capital stock of $500,000. The 
object of this company is to build and 
operate an electric street car line through 
the streets of Cambridge and to connect this 
city with Byesville. Some time ago the 
company was granted franchises for the 
road by both the Cambridge and Byesville 
city councils. This company will be known 
as “The Consolidated Company,” and will 
take over all interests of the Consolidated 
Ice and Electric Company. 
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March 8, 1902 


ELECTRICAL SECURITIES 


A gradual narrowing of speculation, end- 
ing with a dull and featureless session of 
the closing day, marked the condition of 
affairs in une market of last week. It ap- 
pears as if the bear element was being 
strengthened with the dwindling in the 
volume of business. 

The recent decision of the United States 
Supreme Court in refusing to entertain the 
motion of the Minnesota authorities to bring 
action against the Northern Securities Com- 
pany was not unexpected. It had little 
market effect, however, owing to the fact 
that a new suit on different grounds is the 
order of the Federal authorities. As there 
are persistent rumors that it is the inten- 
tion of the Federal law authorities to in- 
stitute proceedings against other industrial 
consolidations much anxiety is evident, and 
a quick means of gaining a decision in this 
case is sought. It is not likely, however, 
that a decision will be rendered for some 
time, as the case will, ın all probability, have 
to proceed through the usuai courts of Fed- 
eral jurisdiction. 

A renewal of gold exports to the amount 
of $3,500,000 last week has attracted much 
attention, and monetary conditions have in- 
creased in influence as speculative factors 
of late. This is the normal season for gold 
shipments and, as conditions are improving 
abroad and easy rates prevailing at all im- 
portant foreign centres, it is hoped that the 
demand may cease and the gold ship- 
ments will soon be on a small scale. The 
recent British successes in Africa, and the 
freer working of the South African mines 
have also bolstered conditions on the London 
market. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MARCH 1, 

New York: Closing. 
Brooklyn R. T.............. cc eeee 64 
Con. GER vce be ies bbets Boek ees 218% 
Gen. Elec.............. ccc eee eee 295 
MODS (El icciawekaad sce ane eee 132% 
MOU. Sts Ryoerreore protean & oleae 168% 
Kings Co. Elec.............ece0e 193 
N. Y. & N. J. Tel. Co.............. 168 
Telep., Tel. & Cbl. Co............. 5 


The annual meetings of the stockholders 
of the Kings County Electric Light and 
Power Company and of the Edison Electric 
Illuminating Company have been held and 
these directors reelected to serve for the 
ensuing year in both corporations: A. N. 
Brady, N. F. Brady, William Berri, Charles 
Cooper, Felix Campbell, Horace C. Duval, 
Walton Ferguson, Bernard Gallagher, Hugh 
J. Grant, Seth L. Keeney, T. E. Murray, 
W. F. Sheehan and A. M. Young. 

The showing for traction companies was 
fairly good. Metropolitan showed a sur- 
Plus after charges of $992,822, against 
$947,914, allowing in each year for other 
income. There is still opposition to the 
Plans for the lease of the Metropolitan Street 
Railway to the Metropolitan Securities 
Company. 

Boston : Closing. 

Am. Telep. & Tel................ 155% 

Edison Elec.............ccceeees 255 
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Erie Tel eed ieessadesbebeteacde ee: 21 
New Eng. Tel.................... 140 
Mass. Elec. pf.................6.. 9614 
Westing. Mfg. pf................. 90 
Western Telephone & Telegraph... 95 
Philadelphia : Closing. 
Elec. Co. of America............. « 7 
Philadelphia Elec................. 61% 
Union Traction................... 40% 
United G. I. Co... ccc cece 12014 
Elec. Stor. Bat. c......... ccc eee 63 
Elec. Stor. Bat. pf................ 65 


It has been stated that the Electric Stor- 
age Battery Company, of Philadelphia, has 
practically acquired control of the Pennsyl- 
vania Electric Vehicle Company through 
the purchase of its stock. 

The capitalization of the Consolidated 
Traction Company, the new company which 
is to lease the Union Traction Company, is 
to be $30,000,000, in 600,000 shares of a par 
value of $50. The lease will run for 999 
years. Union Traction stockholders will 
have the right to subscribe for one share 
of new stock in proportion to each four of 
present holdings. 


Chicago : l Closing. 
Central Union Tel..... P 40 
Chicago Edison Light............ 166 

i Chicago Telep.......essssssoossso 185 
Metropolitan El. pf............... 89% 
National Carbon.............ee6. 20144 
National Carbon pf............... 84 
Union: Traction........sasessss.s 144% 
Union Traction pf................ 4714 


Official announcement has been made of 
the proposed increase of ten per cent in the 
stock of the Chicago Edison Company. The 
directors have passed a resolution authoriz- 
ing the issue of $690,000 additional stock to 
be offered at par to holders of record April 
22 in the ratio of one share of new stock 
for each ten of their then holdings. Sub- 
scriptions for the new shares with payment 
in full must be received by the treasurer on 
or before May 1. The resolution provides 
that “subscriptions for fractional parts of 
one Share shall when paid be represented 
by fractional subscription receipts, carry- 
ing no participation in dividends nor in vot- 
ing power, but exchangeable in amounts 
equal to whole shares for regular stock cer- 
tificates.” 


ELECTRIC RAILWAYS 


FINDLAY, OH1o—Announcement has been 
made here of the formation of a company of 
New York capitalists to build an electric line 
from this city to Defiance, a distance of sixty 
miles. 

OsKALOOSA, Iowa—The city council has 
granted the right of way to the Oskaloosa 
& Tama company through the town to 
construct an electric line from Tama to 
Buxton. 

HonTINGToN, L. I.—The question of a 
cross-island trolley from Huntington to 
Babylon is again being agitated. The route 
suggested is by way of Deer Park, West Deer 
Park, Pine Lawn, Melville and West Hills. 

ANDERSON, IND.—The directors of the Mun- 
cie & Greenfield Electric road recently held 
a meeting at which time contracts were dis- 
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cussed and voted to be let immediately. 
The work of grading the road-bed will com- 
mence as soon as weather permits. 

CLEVELAND, OHIO—At a recent meeting of 
the board of control, a communication was 
received from John B. Hoefgen, asking for 
permission to go ahead and construct the 
three-cent fare street railway over the routes 
proposed. The matter has been referred to 
the city council. 


LAUREL, Mp.—The Laurel City Council 
has granted the Berwyn & Laurel Electric 
Railway the right of way through the town. 
This syndicate, it is understood, has also 
secured control of the city and suburban 
railway of Washington, which runs between 
that city and Berwyn. 


GRAND Rapips, MicH.—The Grand Rapids, 
Holland & Lake Michigan Rapid Transit 
Company has increased its capital stock 
from $500,000 to $1,000,000. Superintendent 
Stanley says that the increase means that 
the company will add largely to its equip- 
ments for the coming summer business. 


MARION, INp.—The recent consolidation of 
the Toledo & Bryan Avenue Line Company 
and the Ohio & Indiana Traction Company 
gives the latter a continuous right of way 
from Toledo, Ohio, to Marion, Ind., a dis- 
tance of 157 miles; the headquarters of the 
new company continues to be at Fort Wayne. 


WESTMINSTER, Mp.—A company has been 
formed in Hagerstown to complete a trolley 
road, to cost $300,00U, from Hagerstown to 
Antietam Paper Mills, Chewsville, Cavetown, 
Smithsburg and Ringgold, Md., and Rouzer- 
ville, Waynesboro and Pen-Mar, Pa. The 
road will be twenty-two or twenty-five miles 
long. 

BEAUMONT, TEx.—The electric railway line 
to the oil fields, which was begun last year 
and abandoned after a franchise had been 
secured and a few blocks of rail laid, will 
now, it is promised, be completed as rapidly 
as possible. A big force of men has begun 
work and it is expected that the construction 
will be completed by early spring. 


GRAND Rapiws, Micu.—The plans of the 
Grand Rapids, Grand Haven & Muskegon 
Electric Line have been materially changed. 
Instead of coming into Lansing from De- 
troit it has been decided to extend the Jack- 
son line to Lansing, then go as originally 
planned trom Lansing to this city. Work 
will begin as early as possible in the spring. 


McKersport, Pa.—Negotiations for the 
transfer of the interests of the Greensburg 
& Southern Trolley Company and the West- 
moreland Electric Company to the Pitts- 
burgh, McKeesport & Connellsville Trolley 
Company are about completed. The con- 
sideration in the deal is said to be $750,000. 
It is also said that the local telephone com- 
pany is included in the deal. 

Norwoop, Ou10o—-The Cincinnati Traction 
Company has been granted permission by 
the council to make changes in the overhead 
system of the South Norwood line. In or- 
der to secure more power for this line, a 
feed wire will be brought from the Eastern 
avenue station by the Torrence road to Fair- 
field avenue, to Bolce avenue, Hyde Park, 
and from thence over the Norfolk & West- 
ern Railroad into South Norwood. 
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INDUSTRIAL ITEMS 


THE RENIM SPECIALTY COMPANY, Boston, 
Mass., is now occupying its new quarters at 
176 Federal street. 

J. Jones & Son, 64 Cortlandt s reet, New 


York, is the eastern agent for the Colonial 


ceiling and desk fan motors. 

THE AMERICAN CIRCULAR LOOM COMPANY, 
Chelsea, Mass., is sending reminders to 
friends in tne form of a complete smoker's 
outfit. 

Tye C. H. LEVER MANUFACTURING CoM- 
pANy, Chicago, has perfected a new device 
known as an anchor or toggle bolt for elec- 
tric light construction work. 


THE ALPHA ELECTRICAL CONSTRUCTION | 


Company, 29 Gold street, New York, has re- 
cently established new shops for repairing 
electrical instruments and apparatus. 

THE PITTSBURGH TRANSFORMEB COMPANY, 
Pittsburgh, Pa., is issuing Bulletin No. 8, 
in pamphlet form, describing and illustrat- 
ing its different types in a treatise on the 
“Ultimate Efficiency of Transformers.” 

THE ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, sealing agent for the Sangamo Electric 
Company, has just published a most com- 
plete meter catalogue or book of informa- 
tion, dealing with the Gutmann integrating 
alternating-current wattmeter. It will be 
sent upon application to those interested. 

Tue Barro MANUFACTURING COMPANY, 
Chicago, Ill, is meeting with great success 
with its electric clock-switch. The com- 
pany is the recipient of some strong testi- 
monials, one from Charles E. Graves & Com- 
pany, jewelers, the firm which secured the 
first switch, being particularly gratifying. 

RossiTER, MACGOVERN & COMPANY, New 
York city, electrical and steam machinery, 
is distributing a very attractive calendar 
in colors that are vivid and of a striking 
design. Bold lettering proclaims that this 
company does repair work, refilling com- 
mutators, rewinding armatures, and assem- 
bling segments. 

THE STANDARD UNDERGROUND CABLE CoM- 
pany announces that its Boston offices are 
located at No. 101 Milk street (Converse 
Building), where it will be glad to see and 
hear from its friends who have favored the 
company to such a gratifying and substan- 
tial extent, that it finds this change of quar- 
ters a necessary condition. 

THE CUTTER ELECTRICAL AND MANUFACTUB- 
ina Company, Philadelphia, Pa., is working 
upon a very popular advertising scheme. 
The company is announcing the distribution 
of a half a million postals among its cus- 
tomers. Each postal card bears a small 
illustration of some type of the apparatus 
manufactured, together with some catchy 
phrase in small type, and leaving plenty of 
space on the card for other use. 

Messrs. W. R. OSTRANDER & Company, New 
York, have just brought out the thirteenth 
edition of their revised catalogue of elec- 
tric fittings and apparatus, telephone and 
telegraph instruments, electric lighting ma- 
terial and general electrical supplies, speak- 
ing-tube hardware and electricians’ tools, 
etc. The catalogue is a handsome book of 
200 pages, elaborately illustrated and very 
complete. 

THE CENTRAL ELEOTRIO CoMPaNy, Chi- 
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cago, Ill., is prepared to send upon applica- 
tion circulars fully describing the loud- 
ringing extension bell which it is selling. 
This bell is especially desirable for telephone 
service where the instrument is placed in 
factories and other noisy places. It is 
mounted on hardwood base with nickel- 
plated trimmings which makes it adaptable 
for use in offices where a bell of neat ap- 
pearance is desired. 

THE GouLD SroracGe BATTERY COMPANY, 
New York, N. Y., has just completed an in- 
stallation at Easton, Pa., for the Easton 
Power Company, which is a subcompany of 
the Light, Heat and Power Corporation, of 
Boston, Mass. This plant consists of 255 cells 
of Type S 611, in lead-lined tanks, having a 
capacity of 408 kilowatt-hours, and a Gould 
patented counter electro-motive-force regu- 
lating booster. This equipment is to be used 
in regulating the fluctuations of the street 
railway load, and replaces a plant of half its 
size. 

THE STERLING ELECTRIC COMPANY, La Fay- 
ette, Ind., reports a continued heavy demand 
for telephone apparatus, and it is said that 
this company has been running for many 
months to its fullest capacity in the pro- 
duction of its complete line of telephone 
instruments, switchboards and equipment 
for the full common battery system. The 
personnel of this company has recently un- 
dergone a change, inasmuch as Mr. Frank 
B. Cook has sold his interest in the com- 
pany to a syndicate managed by Messrs. 
Taylor and Remy, both of Indiana. Mr. 
W. E. Doolittle will be president, and H. S. 
Bullock, general manager. lt is announced 
that the company will pay Mr. Cook a royalty 
on his patents. 

WESTINGHOUSE, CHURCH, KERR & COMPANY 
has secured an order from the Lackawanna 
Iron and Steel Company for a complete 
equipment of Roney mechanical stokers for 
ıts Lebanon, Fa., plant. This order, to- 
gether with one for the Buffalo plant, aggre- 
gates thirty-four 250 horse-power, or 8,500 
horse-power of Roney stokers ordered by this 
concern within the last ninety days. The 
large power plant of William Walton Dun- 
nell, at Apponaug, R. I., will be fitted up 
with stokers of this pattern, and the Stand- 
ard Steel Car Company’s power plant, at 
Pittsburgh, has also adopted them. Recent 
orders for Roney mechanical stokers in- 
clude equipments of electric lighting, street 
railway and power stations, manufacturing 
plants of every description, and of large and 
small capacity. 

THE VARLEY DUPLEX MAGNET COMPANY, 
Phillipsdale, R. I., is sending out to the 
trade its 1902 catalogue containing a lot of 
new matter on the subject or electromag- 
nets. Some recent and valuable improve- 
ments in core-making machinery have made 
it possible for the Varley company to put 
up its windings in the form of complete 
the magnets a wider field. The catalogue is 
for the cores and washers, thereby giving 
the magnets a wider held. The catalogue is 
complete in every detail and a very large 
variety of telephone magnets is shown 
together with instructions for computing 
the cost or any magnet containing a lot of 
variable factors. Catalogue also contains 
useful bare and insulated wire tables taken 
from “The Electromagnet” by Wolcott, Ken- 
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nelly and Varley, and is mailed free on 
application. 


THe StTuART-HOWLAND COMPANY, Boston, 
Mass., reports a remarkable growth in all 
departments of its business. Sales in the 
last year show an increase of 120 per cent 
over the previous year. The street railway 
department has been particularly prosper- 
ous, having furnished in the season of 1901, 
in addition to general supply business, the 
entire overhead and pole equipment (ex- 
cepting wire) for over 500 miles of new 
road. The company now manufactures this 
complete line, and has already several large 
orders booked for delivery the coming 
spring. This company carries a complete 
stock (except heavy machinery) and has 
recently issued a 332-page, six inches by 
eight inches, general electrical supply cata- 
logue, handsomely bound in cloth, in which 
everything is listed alphabetically, and very 
generally illustrated. 


THE CROCKERB-WHEELER COMPANY, Ampere, 
N. J., has just issued Bulletin No. 18, describ- 
ing the electrical equipment of the Joseph 
Dixon Crucible Company, of Jersey. City. 
This company which formerly operated four 
separate steam plants has now combined 
them into one electric power plant. A 100- 
kilowatt generator and twenty-four motors, 
all of Crocker-Wheeler manufacture, have 
already been installed, and future equip- 
ment is contemplated. The company reports 
that the outlook at the end of the first month 
of the new year is most promising, both in 
present orders coming in and in the in- 
dications for a heavy spring business. 
Among the January shipments may be noted 
the following: De Lamar Copper Refining 
Company, Carteret, N. J., one 520-kilowatt 
generator, one 100-kilowatt generator, one 
50-kilowatt generator; Iron City Engineer- 
ing Company, Uniontown, Pa., four 100-kilo- 
watt generators; Anglo-American Provident 
Company, seven motors ranging from ten 
to seventy-five horse-power; Pennsylvania 
Steel Casting Company, Chester, Pa., one 
350-kilowatt generator; Quintard Iron 
Works, New York city, one 65-kilowatt 
generator; Marine Engineering and Ma- 
chine Company, Harrison, N. J., two size 
111, 50-kilowatt generators, one 60-horse- 
power motor, two 35-horse-power motors; 
United States Electric Lighting Com- 
pany, Washington, D. C., one 90-kilowatt 
generator, one 130-horse:power motor; Na- 
tional Tube Company, Pittsburgh, Pa., one 
110-kilowatt generator; Niles Tool Works, 
Hannibal, Ohio, a consignment of motors, 
Erie Rapid Transit Railway, Harbor Creek, 
Pa., one 200-kilowatt generator; L. S. & M. 8. 
Railway shops, Collinwood, Ohio, one 400- 
kilowatt generator, one 75-kilowatt genera- 
tor; Mechanical Laboratory, Lehigh Uni- 
versity, South Bethlehem, Pa., one 30-kilo- 
watt generator; American Car and Foundry 
Company, Madison, Ill., one 110-kilowatt gen- 
erator; Armour Fertilizer Works, Atlanta, 
Ga., one 150-kilowatt generator, two 50-horse- 
power motors, one 90-horse-power motor; 
Park Steel Company, Pittsburgh, Pa., one 
200-kilowatt generator; J. K. Farley Manu- 
facturing Company, Chicago, Ill., one 150- 
kilowatt generator; Fort Hill Chemical Com- 
pany, Rumford Falls, Me., four 140-kilowatt 
generators. 
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The proposition to form a National 
Electrochemical Society similar to the elec- 
trical and chemical engineering societies 


already in existence has met with great en- 


couragement, and at present over three 
hundred gentlemen have expressed their 
desire to become members. At the inaugu- 
ral meeting of the society, which will be 
held in Philadelphia on Thursday evening, 
April 3, proper steps will be taken to 
launch the new enterprise in proper form 
and to elect its permanent officers. This 
society will have a field of constantly in- 
creasing importance in which to work, 
and although the wisdom of forming a 
society separate from the American In- 
stitute of Electrica] Engineers is perhaps 
open to debate, yet it is indubitable that 
the new body will find much work to do 
and give the opportunity for original 
papers of a most interesting and valuable 
character. 


WIRELESS TELEGRAPHY AND CABLE 
STOCKS. 


History has a habit of repeating itself. 
Upon the advent of railroads seventy years 
ago the tremendous fever of speculation 
which arose in the shares of railway com- 
panies was preceded by a panic among 
the holders of stocks in turnpike and stage- 
coach companies. The introduction of 
electric lighting from central stations in 
1884 created an almost irrepressible panic 
among holders of gas securities, and many 
gloomily predicted the entire supercession 
of the gas-lighting industry with the con- 
sequent loss of all the moneys that had 
been invested in it. On the contrary, gas 
companies are doing better to-day than 
they ever did before, while electric light 
companies are also making a fair living. 

The telephone had no sooner been found 
practicable than the same unreasonable 
alarm seized upon holders of stock cer- 
tificates in the various telegraph com- 
panies, causing many of them to sell at a 
loss, and again predictions were freely 
made that the telegraph would be super- 
seded and that its day was over. Again 
on the contrary, the telegraph companies 
are doing more business to-day than they 
ever did before, and are finding the tele- 
phone a convenient adjunct and assistant 
rather than an active and costly com- 
petitor. 

Every time the newspapers chronicle 
some new feat of wireless telegraphy shares 
of the various cable telegraph companies 
exhibit a decline (small, to be sure, but 
nevertheless a decline) on the various 
stock markets of the world. If investors 
would only stop to think and look back 
upon the history of similar enterprises 
they would feel sure that, far from being 
a competitor of a hurtful kind, wireless 
telegraphy will unquestionably do more 
good than harm to existing cable com- 
panies. 

The most immediate and apparent use 
for the Marconi method of signaling is 
for maritime news reports of incoming 
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vessels and conversations between ships at 
sea and between the shore and such ships. 
With none of these things has the cable 
company directly anything to do. If a ship, 
for example, from an European port is 
approaching New York and is reported bv 
the marine observer, the news of its arrival 
is telegraphed bv land wires to the offices 
of the navigation company and by them at 
once cabled to the place from which the 
ship started. Any method, therefore, of 
improving and increasing the volume of 
incoming ship reports necessarily will add 
to the bulk of business traveling over the 
cables. To-day if a Cunard steamship 
passes Fire Island, that fact, together with 
the time, is all the information that the 
observer stationed at that point can give 
and naturally is all that can be cabled 
back to the home port. But such a ship 
passing the wireless station on the Nan- 
tucket lightship, for example, may not 
only report its arrival and time, but may 
offer for transmission numerous messages 
of one sort or another which are to be 
cabled back to Europe. In this way the 
immediate effect of the installation of 
ship-reporting stations is to increase the 
cable companies’ business and tolls. 

In another and indirect way the added 
safety to navigation which is probably to 
be brought about by the widespread use of 
wireless telegraphy will increase the vol- 
ume of shipment, will make more business, 
will diminish insurance rates and, as a 
consequence, react for the better upon the 
business of the cable companies. So far, 
then, every development of the new sys- 
tem appears to be a benefit rather than a 
detriment to the existing cable lines. 

But it 1s stated on good authority that 
an attempt will be made to compete for 
transatlantic through business by means 
of wireless telegraphy as against the exist- 
ing cables. No doubt experiments of great 
interest and possibly of potential value 
will be carried on, but can the cable com- 
panies seriously view with apprehension 
even the successful establishment of such a 
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method of signaling? The capacity of the 
present transatlantic cables is by no means 
exhausted. Their total probable maximum 
working capacity is in the neighborhood 
of nine hundred words a minute both 
ways, this assuming that they all work 
duplex at a speed of somewhat less than 
twenty words a minute. This means a 
total during a day of over a million and 
a quarter words or, at average rates, an 
income of about a quarter of a million dol- 
lars a day. It is not believed that this 
limit has been reached nor does it seem 
probable, in the light of existing informa- 
tion, that the competition of wireless 
telegraphy will be in any degree serious. 
Assuming even the somewhat remote pos- 
sibility of the establishment of tuned sys- 
tems for such work, it is not conceivable 
that more than a certain small number of 
these could operate simultaneously, nor 
does the speed attainable in wireless 
telegraphy seem to be much, if any, greater 
than that usual on the transatlantic cables. 
Certainly there will be business enough 
for both; and even if a commercial busi- 
ness of wireless transoceanic telegraphy 
is inaugurated, it is beyond doubt that 
the history of the apparent conflict be- 
tween electric light and gas, and that be- 
tween the telephone and telegraph, will 
repeat itself. Certainly up to the present 
the cable companies have made money out 
of wireless telegraphy. 


THE BROOKLYN BRIDGE PROBLEM. 

There is a considerable agitation now 
going on concerning the problem of better- 
ing the facilities for transit between New 
York and Brooklyn, especially those using 
the existing bridge. Through the narrow 
and constricted artery of this bridge there 
pours at certain times of the day an enor- 
mous and unprecedented swarm of human 
beings, with the result that the terminals 
are outrageously and even dangerously 
congested, that people are hurt in wild 
- scrambles for cars, and that, in plain words, 
the whole situation has become an un- 
mitigated nuisance. To attempt its bet- 
terment a number of plans have been sug- 
gested, but among them all the most trans- 
cendental and extraordinary is that pro- 
posed by Bridge Commissioner Lindenthal. 
This is nothing less than the establishment 
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of moving walkways running from a loop 
at one end of the bridge to a loop at the 
other at various speeds, so that people 
might conveniently be accelerated in 
walking over the bridge. Probably no 
more amazing and astonishing scheme was 
ever proposed by mortal man. Let the 
imagination conceive some denizen of the 
upper counties of New York attempting 
for the first time to surmount the moving 
walkway, and getting inextricably tangled 
up between the various walks going at 
various speeds, and apparently (when one 
is on the middle one) in all directions. 
The result would be interesting but un- 
The establishment of such a 
system, so long as it worked, would fur- 


pleasant. 


nish the population in New York with an 
immense amount of free amusement at the 
expense of those who tried to use the thing, 
but it is very doubtful if it would go far 
toward solving the transit problem. 
Seriously speaking, the weak point of 
any moving walkway system lies in the 
innumerable wheels and journals that have 
to be kept in repair and in the fact that 
an accident anywhere along the line of 
moving walkways would stop the whole 
thing. Indeed, a derailment or a serious 
breakage would probably result in piling 
up several hundred yards of it in a wreck 
such as can only be imagined by old 
railroad men. 
The moving walkway, as the fertile 
imagination of Mr. H. G. Wells suggests, 
may be a recognized element of trans- 
portation in the future, but it certainly 
does not belong to the present. The solu- 
tion of the Brooklyn Bridge and traction 
problem which seems most promising at 
present is the construction of tunnels 
under the East River. 
be built in less time and for less money 
It is not believed by 
those who have closely studied the transit 
situation in Greater New York that the 
new bridges now in course of building 


Such tunnels could 


than more bridges. 


will do much to relieve the congestion at 
the terminals of the present bridge. For 
years lines of travel have shaped them- 
selves to include the present structure, and 
the growth of Brooklyn particularly has 
been with reference to the existence and 
use of that particular line of communica- 
tion. It seems, therefore, that tunnels some- 
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where in the vicinity of the present bridge 
would be the quickest and easiest solution 
to make. There is some talk, of course, 
of popular prejudice against descending 
into the bowels of the earth or traveling 
under a deep river in a tunnel, but even 
this seems infinitely preferable to a 
fight for life at the crowded terminale of 
the bridge such as is the almost daily ex- 


perience of those compelled to use it. 


In the average American city the total 
volume of energy consumed in warm 
weather for driving electric fans is by no 
means inconsiderable. Indeed, these fans 
offer one of the most desirable varieties of 
load for central stations since they operate 
for the most part in the daytime and on 
long hours. Station managers who will 
carefully investigate the subject of fans 
will probably find it considerably to their 
interest to encourage as much as possible 
the use of fans by their customers, even 
to the point of renting the fans at a 
nominal rental per month to those who 


do not wish to make the necessary invest- 
ment to acquire their own fans. On alter- 
nating-current supply the power-factor of 
small fans is not particularly good, but 
doubtless some arrangement could be made 
to prevent any trouble due to a consider- 
able load of such apparatus on the circuits. 


The electric light sign, whatever may 
be said about it with an eye to its appear- 
ance and esthetic value, appears to have 
come to stay and to be very popular. The 
use of these signs can be greatly en- 
couraged by central stations which will 
take up the subject and investigate it with 
a view to the local conditions. The Chicago 
Edison Company has added a very large 
amount of sign lighting to its circuits by 
the use of standard types of signs which 
the company makes and rents to its cus- 
tomers complete, the rent including the 
use of the sign and the current necessary 
to illuminate it during certain hours. 
These signs take a large variety of forms, 
the standard types ranging from those em- 
ploying five lamps to those using upward 
of one hundred. Unlike the fan motor, 
however, the electric sign is not a load 
which comes at the hours of light con- 
sumption but burns straight through the 
peak of the evening load which fact must, 
of course, be reckoned with in exploiting 


its use. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LX. 


BY W. ELWELL GOLDSBOROUGH. 


A study of equations (155) and 
(156) shows that, when the capacity re- 
actance factor neutralizes the armature 
inductance reactance factor, the current 
will be a maximum, and in phase with 
the total internal electro-motive force ; v 
and again, that when the capacity re- 
actance of the receiver circuit overpowers 
the inductance reactance of the armature, 
the current will take a position in advance 
of the total internal electro-motive force 
OA,. To bring out these points more 
clearly, we will study the phase diagrams 
145 and 149. Suppose, for instance, that 
C, and z, are given such values that the 
current assumes the phase position of 
OB‘ in Fig. 145. In this case, by extend- 
ing the line OB* to the semicircle de- 
scribed on OA, as a diameter, we deter- 
mine the value of the electro-motive force 
in phase with the current. The vector 
distance C,°A, will be equal to the effective 


reactance electro-motive force of the % 


circuit, or it will be equal to C,A, = 
I° z — If za = C F° — A,F”’. 


Firas. 146, 147, 148.—ALTERNATING-CURRENT 
MECHANISMS. 


That this construction is correct can 


readily be seen by following out the effect 
produced by the magnetizing power of an 
armature coil. 


The armature current, 
OB’, which attains its position in advance 


of OA,, on account of the fact that the 
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capacity reactance of the receiver circuit 
is greater than the inductance reactance 
of the armature, creates a magnetic field 
in phase with itself. This is shown by 
the vector M°M,. Now, this flux is 


er d 
Fy £ 
Sf 
A, 


a 


r 
Q 


Fie. 149.—ALTERNATING-CURRENT MECHANISME. 


cyclicly enclosed by the armature coil, 
and thereby induces in it a reactive elec- 
tro-motive force, having a phase position 
40° behind the current. We can, there- 
fore, designate it as the vector OD,”, lag- 
ging 90° behind OB°. Now, A,F° is equal 
and parallel to OD °, and the position of 
OC,” is fixed; consequently, the re- 
actance electro-motive force of the re- 
ceiver circuit must be sufficient to span 
the distance C,°Ay, in addition to neutral- 
izing the electro-motive force OD, = 
AgF*. 

If we sum up the vectors which, com- 
bined, make the electro-motive force actu- 
ally developed in the armature windings, 
we take the resultant of OC,° and C,°F*, 
since the current flowing in the receiver 


circuit is forced through r, and z, by the 


electro-motive force active betweenO and A, 
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Fig. 144,which must be sufficient to over- 
come the impedance of ra, 7; and 2, com- 
bined. The reason for this electro-motive 
force OF° being greater than the electro- 
motive force E, = OA, is at once appar- 
ent, when cognizance is taken of the 
amount of flux now undergoing cyclic 
variation within the armature coils. 

Since the armature current OB‘ is in 
advance of OA», it produces a magnetic 
field MyM‘, which, when combined with 
OM,, gives the resultant flux OM°, This 
flux has a phase position 90° in advance 
of OF’, and is a measure of the magneti- 
zation which directly produces the electro- 
motive force OF". 

Under present conditions, OF is the 
actual electro-motive force developed in 
the armature coils by the 
resultant flux penetrating 
those coils. OA, has no 
real value, and should a 
rupture take place in the 
insulation of the arma- 
ture, it would be a rup- 
ture due to a real electro- 
motive force, of which 
OF’ is a measure, and 
which is induced by the 


\, resultant flux OM°. The 
V3 projection of M,M° on 
ols OM, shows clearly that 

> when the capacity react- 


ance of the receiver cir- 

cuit islarge, the armature 

current. increases rather 

than diminishes the total 
Ý flux penetrating a field 
coil. 

Figs. 146, 147 and 148 
point out somewhat more 
clearly the reason for 
these effects. In Fig. 
145, the current OB‘ has 
a phase position 24° in 
advance of OA,. The current will, there- 
fo:e, be zero, when the armature coils are 
in the position which they are shown to 
occupy In Fig. 146. At this time of zero 
current, the total internal electro-motive 
force will have a negative value that is 
approaching zero. When the teeth ad- 
vance to the position which is shown in 
Fig. 147, the current will have risen to a 
considerable positive value, and the total 
internal electro-motive force will have just 
been turned positive. 

A further advance in the position of 
the teeth to that shown in Fig. 148 brings 
the current to a maximum positive value, 
and leaves the total internal electro-motive 
force still rising positively. ‘Thus it is 
seen that, at the time the current is ap- 
proaching its maximum power, the teeth 
are so situated that the field which the 
current in the coils creates directly assists 
the magnetism produced by the current 
in the field coils. So much for the pre- 
sentation of the vector quantities in their 
relative phase positions and values. 
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Science 
Brevities 


Alumiaum Broazes Under Test— At the 
request of the Neuhausen Aluminum Com- 
pany, which provided the samples, an ac- 
count of the tests of aluminum bronzes car- 
ried out in the Zurich Polytechnic School, 
has recently been published by Mr. Tet- 


mayer. Commenting on this the London | 


Electrical Engineer says that the specific 
gravity first rises and then falls as the 
percentage of aluminum increases. The 
maximum strength for soft alloys was ob- 
tained with 3.4 per cent Al, and for hard 
alloys with 1.4 per cent Al. For brass, 
the electricity decreases with the increase 
of Al, and is extremely low with two per 
cent of the latter. Silicon increases the 
specific gravity and reduces the elasticity. 
Iron, in the proportion in which it was 
present in the alloys, was not observed to 
sensibly influence the physical character- 
istics. Aluminum bronze, containing ten 
per cent Al with 1.5 per cent Si and Fe, 
is too brittle to be of any practical value. 
As regards the abrasion by friction, the 
hard alloys, with less than 89.6 per cent 
Cu, lose little in weight, while the soft 
alloys, with less than six per cent Al, heat 
and wear away rapidly. 

Electric Waves from the Sun—C. Nord- 
mann has made some experiments for the 
purpose of finding whether the sun emits 
electromagnetic rays, or rather, whether 
such rays are capable of penetrating to 
the surface of the earth. These experi- 
ments were made by M. Nordmann in the 
course of his mission to the Mont Blanc 
Observatory. The London Electrician ab- 
stracts an account of this as follows: It 
is reasonable to suppose that electro- 
magnetic waves of the Hertzian kind are 
actually sent out, but it is very doubtful 
whether they can reach any observatory 
on the earth. In order to obtain the best 
conditions it is necessary to choose the 
highest possible elevation, so as to escape 
the absorbing action of the atmosphere 
and of aqueous vapor. The author, there- 
fore, conducted the experiments at the 
station of Grands-Mulets, at an altitude 
of 3,100 metres. A spell of bad weather 
prevented him from conducting the ex- 
periments at the top of Mont Blanc itself. 
The receiver used consisted of a galvanom- 
eter circuit with coherer, and an antenna 
175 metres long, stretched over the Bos- 
sons Glacier, in such a position that at 
midday the sun’s rays fell upon it ver- 
tically. This had the double advantage 
of protecting the wire from the electric 
waves emitted by the Chamounix railway, 


ELECTRICAL REVIEW 


and from the interference of waves which 
would have been reflected by the ground 
if the soil had been a conductor instead of 
a non-conducting glacier. The results of 
the experiments, made under a cloudless 
sky on September 19, were entirely nega- 
tive. The sun, therefore, either does not 
send out waves of this order, or they are 
completely absorbed by the sun’s atmos- 
phere or by the upper strata of the earth’s 
atmosphere. Such an absorption is ex- 
ceedingly probable, as we know that Hert- 
zian waves are largely absorbed by rare- 
fied gases. 

Electric Resistance Laboratory Fur- 
nace—Professor Holborn, of the Reich- 
sanstalt, Berlin, has designed a new form 
of electric resistance laboratory furnace, 
which permits temperatures up to 1,500 
degrees centigrade to be attained with 
ease by use of the ordinary 110-volt elec- 
tric supply. These furnaces, as described 
in Nature, are made in two forms, the 
first being adapted for heating crucibles 
and the second for heating tubes 
forty-four cm. in length. Both forms of 
furnace are alike in principle, the electric 
current being conducted through a re- 
sistance coil of platinum or nickel wire, 
wound round a thin porcelain tube or 
cylinder. The crucible or substance to be 
heated is placed within this latter, and the 
space between the outer side of the coil 
and the containing-vessel is packed with 
asbestos or powdered quartz. Using nickel, 
the temperature of the furnace can not be 
raised above 1,000 degrees centigrade 
without damage to the coil, but with 
platinum it is possible to attain a tem- 
perature of 1,500 degrees centigrade with 
a current of 14 amperes and 110 volts. 
It is necessary in the use of these furnaces 
to include a resistance in the circuit and 
to use only one-half of the maximum cur- 
rent when the heating is first commenced. 
The use of exterior resistance enables the 
temperature of the furnace to be regulated 
with ease, within somewhat narrow limits. 
Further advantages claimed for these fur- 
naces are—that the separate portions are 
replaceable when worn out, that the heat- 
ing spirals can be easily removed and 


changed to suit the special temperatures — 


required, and that with the tube form of 
furnace the heating of the substance can 
be carried on in the absence of air and in 
the presence of any desired gas or gaseous 
mixture. It would be interesting to know 
whether any attempts have been made to 
apply electrical resistance heating to or- 
ganic combustion work. The usual type 
of gas-heated combustion furnace is capa- 
ble of improvement, and the substitution 
of electricity for gas would bring with it 


two conditions afe very di 
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some notable advantages. In localities 
where the day supply of electricity is at 
reduced rates this application is worthy 
of attention. 

A Phenomenon of Combustion — M. 
Trillat, a French scientist, has recently 
reported the discovery of a curious phe- 
nomenon in connection with the glowing 
of metals in gases, analogous to some ex- 
tent to the luminous effect produced when 
a piece of spongy platinum is immersed 
in a jet of hydrogen or coal gas. If a spiral 
of platinum be placed in a glass tube, says 
a British contemporary, and an electric 
current passed through it so as to raise its 
temperature to a certain point, say a dark- 
red heat, then if alcohol vapor or vapor 
mixed with air is passed through the tube, 
the wire will continue to glow without the 
aid of the current, simply as a result of 
the presence of the gas in contact. The 
peculiar point about the matter, however, 
is that if, instead of being raised to, say, 
a dark red, the temperature be raised to, 
say, a cherry red, by the aid of the electric 
current in the first instance, it will, after 
the current is turned off, remain at this 
higher temperature. It is this selective 
influence as regards temperature that 
seems so strange and so far difficult of 
explanation, and the fact that when the 
phenomenon has been started at a given 
temperature several times in succession, it 


is not necessary to use the current at all in 
commencing the reaction, which then 
takes place, as it were, automatically at a 
fixed temperature. According to the au- 
thority quoted, the effect is not confined 
to platinum, but may also be produced 
with wires of silver, iron and copper. 


Theory of Fluorescence— A short abstract 
of a paper on this subject appears in a 
recent issue of the Journal of the Chem- 
ical Society. Fluorescent and phosphor- 
escent phenomena are due to free, inco- 
herent vibrations within the excited sub- 
stance. The author discusses the electron 
theory, and from results so far obtained 
concludes that the molecules of fluorescing 
substances are capable of existing in two 
conditions, in which the electrons have dif- 
ferent periods of vibration. The change 
from one state to the other is conditioned 
by molecular relationships, but an ex- 
citing light wave has also the power of 
aiding or starting the transition. The 
electrons pass into the new condition with 
speeds and elongations which are m- 
fluenced by the motion given to them by 
the exciting wave in the old condition, and 
they perform free, incoherent vibrations 
with a period corresponding with the new 


condition. The periods of vibration in the 
fferent, and one 


is damped to a much greater extent than 


the other. 
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The Berlin-Zossen High-Speed Electric 


Railway Experiments—II. 


The main transformers are constructed 
so that the three cores lie in the same plane. 
In order to obtain good ventilation of 
these transformers they are arranged with 
their longitudinal axes in the direction 
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By Enrico Bignami. 


ing apparatus for these trolleys is in the 
motorman’s cab and is adapted to be 
turned to one side or the other for the 
forward or backward movements of the 
car. From the bows the current passes 
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: Fia. 7.—ARRANGEMENT OF SWITCHER. 


of movement of the car. The primary cir- 
cuit receives the 10,000-volt current di- 
rectly and is permanently star-connected. 
Between the transformers and the current- 
taking devices is interposed a high-tension 
switch for handling the primary current. 
All of the circuits connecting the high- 
tension switch and its transformers arẹ 
of bare copper, run on high-tension 
insulators. Upon the walls of the end 
rooms of the car are mounted two metallic 
cases, each containing a small three-core 
transformer for the air-pump motor and 
a high-tension switch. These same switches 
are also used in making connections for 
reverse movement of the car. (Fig. 7.) 

The current-taking contacts on such a 
piece of apparatus should naturally work 
without sparks. They should also be 
placed at considerable distance from one 
another. Since the three trolley wires are 
placed at one side of the track, above onc 
another, the bow trolleys which are used 
are arranged to play in a horizontal plane 
and to turn upon a vertical axis. The part 
of the bow in contact with the wire is thus 
vertical and is made fairly rigid. The axis 
of the current-taking system is mounted 
immediately above the king-pin at each 
end of the car, so that the lateral swaying 
of the trolleys is not too great for success- 
ful contact. The control and manceuver- 


through slip rings and brushes to the high- 
tension bare conductors on the roof of the 
car and thence to the _ high-tension 


collar and down to a bearing below, so 
arranged that the rod may be turned when 
the direction of motion is reversed. Fig. 8 
gives an excellent idea of the general ap- 
paratus of one of these three-part trolleys. 

The air pumps are located in the motor- 
men’s cabs and are fed by the small trans- 
formers mentioned above, these working 
from 10,000 volts to 110 volts, three-phase. 
In the cabs toward the front of the car 
are found, also, valves for the control of 
the auxiliary apparatus by means of the 
compressed air. Upon the same control 
table is placed also the valve for the air 
brake as well as the cut-off valve for the 
air pump, while near by are the indicating 
apparatus or pressure gauges and speed 
gauges. 

THE OVERHEAD CONDUCTING SYSTEM. 


The three wires of the conducting sys- 
tem are mounted on poles at one side of the 
track, these being set at a normal distance 
of eight feet three inches from the centre 
of the track. The three wires are situated 
one above the other at a distance of one 
metre (thirty-nine and _ three-eighths 
inches) apart, the lower wire being strung 
eighteen feet above the level of the track. 


Fic. 8.—DETAIL OF TROLLEY AND CONDUCTING SYSTEM. 


switches. All of the upper part of the 
contact-making arrangement is removable, 
the axis or shaft alone being fixed to the 
roof of the car, where it passes through a 


The entire line is divided into sections of 
one kilometre (0.62 mile) long and the 
neutral point of the three-phase high-volt- 
age system of currents employed on the 
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conductors is grounded and connected to 
the rails. 
MOTORS. 
Each of the motors upon the car is 
capable of developing normally during 


Fic. 9.—DETAIL OF THE STATOR OF ONE OF 
THE Driving THREE-PHASE MOTORS. 


operation 250 horse-power, and during 
starting about 750 horse-power. The 
motor is entirely contained in the space 
between the wheels and has a sufficient 
clearance above the track to avoid striking 
any part of the road-bed. The weight of 
each motor without its axle is 8,800 
` pounds. 

The motors are of the six-pole type and 
work at 900 revolutions per minute. It 
was decided to mount the motors directly 
upon the axles rather than to attempt any 
kind of gear transmission, although ex- 
periments undertaken with the latter show 
that it was possible, even with a velocity 
of the teeth as high as eighty feet per 
second. An extended description of the 
tests that were made on this point would 
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ke 
4 


gear or of the oil which was constantly 
sprayed in by compressed air between the 
teeth. 

The iron of the stationary part of the 
motor is ring-formed and is made of con- 
tinuous rings. Figs. 9 and 10 give some 
details of these motors. 

On the lower halves of the support 
plates are cast two lugs upon which are 
bolted steel bars to which the spring sus- 
pension for the motor is attached. The 
winding of the motor is comprised in 
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starting, and is very small when full 
speed is attained, this part of the motor 
needs to have a radial dimension less than 
that of the primary part. On this account 
the diameter of the rotor is made 780 
millimetres (twenty-five and one-half 
inches), while the total diameter of the 
motor over all is only thirty-four and one- 
half inches. The general design of the 
motor is well shown in the cross-section 


of Fig. 11. 
The primary winding is arranged to 


Fic. 10.—ONE OF THE THREE-PHASE AXLK-MOUNTED 250-HorsE-POWER Morors FOR 


THE 


BERLIN-ZOSSEN EXPERIMENT. 


ninety primary slots and seventy-two slots 
in the secondary element. 
These motors are of an inverted type of 


es Se AWA Set ALS RASS SEER 
Ls carte A ami T) 


2 
ANE VESSAN 


lead us too far from our subject, but it 
may be mentioned here that 120 horse- 
power was transmitted during a period of 
three hours at a speed of 850 revolutions 
per minute without sensible heating of the 
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Fria, 11.—Cross-SECTION OF MOTOR AND AXLE. 


construction, in which the rotating ele- 
ment is the primary and the stationary 
element the secondary. Since the fre- 
quency of the currents in the secondary 
element is large only during the time of 


take the secondary pressure of 1,150 to 
1,850 volts from the main transformers 
directly into the turning part of the 
motor. This is accomplished through three 
slide rings placed at one end of the shaft, 
upon each of these rings eight carbon 
brushes being employed. All of the discs 
comprising the iron part of the rotor are 
stamped each in a single piece. 

The winding of the rotor is of the 
ordinary kind used for the direct current 
and is composed of bars, as is shown in 
Fig. 12 very clearly. The conductors are 
laid in mica troughs in the slots, a8 the 
illustration clearly shows. 

The winding of the stationary part 18 
of the bar type as is usual in three-phase 
machines. The lead wires, both primary 
and secondary, going into the motor are 
carefully insulated by hard rubber bush- 
ings. In Fig. 13 is very clearly shown & 
truck with its two motors mounted in 
place. 
RHEOSTATS AND STARTING APPARATUS. 

As was stated above, the power of each 
motor during starting is 750 horse-powe!, 
while at normal running speed it is 250 
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horse-power. In handling currents of 
such power it is, of course, necessary to 
divide the rheostats employed so that cut- 
ting out sections one at a time will not 
result in heavy sparks or arcing. In the 
adopted design the rheostats were divided 
into twenty-nine sections for each phase, 
of which four were reserved for the first 
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three large resistances for each motor. 
The small resistances are reserved for the 
first starting effort, while the larger re- 
sistances comprehend twenty-five other 
sections. They do not differ among them- 
selves in method of construction but only 
in dimensions. 

The resistance boxes are built of angle 


Fig. 12,—REVOLVING PRIMARY OF ONE OF THE THREE-PHASE MOTORS. 


starting steps and the other twenty-five for 
the regulation of the speed. This means 
that each section cuts in or out about 
twenty horse-power of energy, which is 
not excessive as has been proven in other 
installations. 


iron and are attached between the lower 
frame of the car body and the lower sills 
of the windows. These boxes are covered 
with sheet metal protecting plates, which 
are cut into vertical slats so as to catch the 
air and cause a powerful circulation over 


355 


lain knobs attached to longitudinal bolts. 
Since for each phase of each motor there 
is a rheostat, it is necessary, of course, that 
there should be a sectional switch for each 
of these, thus necessitating three controller 
cylinders for each motor or six on each 
side of the car. These cylinders are ar- 
ranged parallel to the length of the car 
immediately under the large resistance 
boxes (Fig. 15). These cylinders are set 
upon their axles so that all rotate together 
and are furnished with connecting strips 
of bronze, arranged helically on the sur- 
face of the cylinders and adapted to be 
casily removed if worn or burned. 

The working of the controller cylinders 
placed under the sides of the car is ac- 
complished in the following way: Under 
the floor of the car and running along 
from end to end under the middle of it is 
a steel shaft connecting the two motor- 
men’s positions, which may be called the 
control shaft. This is connected through 
four strong sprocket chains with the four 
shafts of the controllers. The control 
shaft carries two locking wheels to indi- 
cate the closing of the different contacts 
and can be worked from either of the two 


Fic. 18.—COMPLETE S1x-WHEEL TRUCK WITH Two Motors IN PLACE. 


Since the space under the car was al- 
ready well occupied by transformers and 
by control apparatus it was determined 
to put the rheostats and starters in the side 
walls of the car body. 

For each phase of each of the motors 
there was built a small resistance and a 
large resistance, in all three small and 


the resistance metal while the car is in 
motion. (See Fig. 14.) 

The resistance material consists of straps 
of a peculiar alloy known as “kruppine,” 
the cross-section being one and one-half 
by one-twelfth inch, and the straps being 
arranged vertically in pairs and run in 
the form of a double ribbon between porce- 


cabs by means of a bevel-gear and a hand- 
wheel, or by an indirect system using 
compressed air. 

The latter arrangement consists of two 
cylinders working one against the other, 
of which one is larger than the other. The 
smaller cylinder is always under pressure, 
while compressed air is admitted into the 
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other only at the moment of starting. 
The pistons of the two cylinders are rigidly 
connected by means of a rod carrying a 
rack acting upon a pinion placed upon the 
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device which is held at one or the other of 
the limits of motion of the piston and a 
spring, are included between them. All 
the parts exposed to current or wear on 


Fie. 14.—GROUP oF RHEOSTATS FOR ONE SIDE OF CAR. 


control shaft. During the starting of 
the motors the large cylinder works against 
the small one and aids the motorman in 
turning the shaft. In stopping or slow- 
ing down, when resistance is being coupled 
in before the motors are disconnected, the 
air is released from the large cylinder and 
the small one works to turn the shaft the 
other way without the motorman being 
obliged to make any motions. In other 
words, by turning the air out of the large 


cylinder the small cylinder immediately 


throws the shaft over to the stop position. 

The medium-tension switches are of a 
patented type which is well known. They 
are worked by compressed-air pistons, and 
contact is broken in an air-tight insulated 
tube where the extinction.of the arc is 
accomplished by rings of cooling metals. 
For each phase there is a two-pole switch 
giving a total length of break of nine 
inches. The six contacts necessary for 
this arrangement are arranged at the 
angles of a regular hexagon, the control 
cylinder being placed vertically at its 
centre, as is shown in Fig. 16. The mov- 
able parts of the contacts are arranged 
upon a sort of bridge which is raised or 
lowered by the piston of the air cylinder. 
The connection between the piston and this 
bridge is not entirely rigid. An arrange- 
ment for instantaneously making and 
breaking contact, consisting of a locking 


these switches are so arranged as easily 
to be replaced if necessary. 
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cuit, these being assembled in a box for 
their protection and the whole placed 
under the floor of the car. One of these 
boxes with the lid removed is shown in 


Fig. 17. The box may be removed en- 
tirely from the car by uncoupling 
tue air pipes and disconnecting the 
electrical connections. In the same 
boxes are placed also the circuit-breakers 
consisting of fuses of 
550 amperes capacity. Access to these is 
had easily by trap doors in the floor. 
These circuit-breakers belong to the well- 
known tubular type in which the are is 
extinguished by the explosive action of the 
vapors produced when the fuse is burned. 
Fig. 18 shows the construction of one of 
the fuses. The fixed part is mounted on 
hard rubber supports, while the removable 


for the motors, 
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Fie. 15.—ARRANGEMENT OF CONTROLLERS AND RHEOSTATS ON THE SIDE OF THE CAR. 


The switches used for connecting the 
secondary of the transformers in star or 
delta are constructed in an identical 
fashion. Each of the two units into which 
the electrical equipment is divided has 
four switches for the medium-tension cir- 


parts are mounted in a solid glass tube 
containing the fibre tubes in which the 
tin fuses are placed. 

In these boxes for the medium-tension 
apparatus are placed also the instrument 


transformers. 
(To be concluded.) 
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Summer Meeting of the American 
Institute of Flectrical Engineers. 
The committee in charge of arrange- 

ments for the summer meeting of the 


Fic. 16.—Hi1GH-TENSION SWITCH. 


American Institute of Electrical En- 
gineers has decided that the meeting shall 
be held in Great Barrington, Mass., on 
June 18, 19, 20 and 21. The Berkshire 
Inn will be the headquarters, and it is ex- 
pected later to announce the arrangements 
made for special rates there and at other 
hotels in Great Barrington. 

A special train will leave the Grand 
Central Station, of New York city, at 
7.30 P. M., June 17 (Tuesday), arriving 
at Great Barrington about 10.30. The 
session will be held each day from 9 a. M. 
until 1 o’clock P. M., the afternoons and 
evenings being left free. A trip to Pitts- 
field has been arranged for an afternoon, 
the fine works of the Stanley Electric 
Manufacturing Company being the ob- 
jective point of this visit. Several car- 
riage drives have also been arranged, and 
a popular lecture will probably be given 
one evening. 


an 
Steam Turbines for South African 
Mines. 


Orders for machinery from South Af- 
rican mining companies have not been as 
plentiful since the little misunderstanding 
between John Bull and Oom Paul, but 
now there are unmistakable signs of re- 
newed interest and activity among the 
operators and the indications point to an 
early revival throughout that section. One 
of the most notable of the late orders re- 
ported was placed with Westinghouse, 
Church, Kerr & Company and called for 
two 1,000-kilowatt Westinghouse-Parsons 
turbo-generáting sets for the De Beers 
Consolidated Mines, Limited, for ship- 
ment to South Africa. 


ELECTRICAL REVIEW 


A DEVICE FOR SYNCHRONIZING 
MOTORS. 


BY WILLIAM DUANE. 


In certain kinds of multiplex and 
printing telegraphs, and in the picture 
telegraph, it ıs necessary to have two 
brushes, type-wheels or drums, at each of 
two stations, revolving synchronously. 
The purpose of the device described below 
is to synchronize two electric motors un- 
der the following conditions: Firstly, 
there shall be but two wires, or one wire 
and earth return between the two sta- 
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the picture. This is to furnish a firm sup- 
port and a bearing with very little friction 
for the rotating parts. The motor’s com- 
mutator is just above the armature. The 
axle above the commutator is hollow. Two 
insulated wires are soldered to two oppo- 
site segments of the commutator, and pass 
up through the hollow axle and out at a 
hole near the top. The hole is on the far 
side of the axle and not seen in the pic- 
ture. One of these wires is carried to the 
outer left-hand end of the cross-bar 
(which is non-conducting) and soldered 
to a nut firmly fastened there. In this 


TRUSE 


Fia. 17.—Box CONTAINING INTERMEDIATE PRESSURE SWITCHES. 


tions. Secondly, this circuit shall be util- 
ized for synchronizing purposes during a 
small fraction only of the time required 
for each revolution of the motors. Third- 
ly, the power transmitted over the line 
shall be very small compared with the 
power required to drive the motors. The 
scheme for synchronizing the motors may 
be divided into two parts—a regulator for 
cach motor, by which it can be made to 
run at any desired speed, and by which 
this speed is kept practically constant; 
and a device by which, when the motors 
are running at nearly the same rate, the 
speed of one or both of them is automat- 
ically varied so as to keep them always 
synchronized with each other. 

The regulating device may be under- 


stood from the accompanying picture, 


which is reproduced from a photograph 
of a machine constructed for experi- 
mental purposes. The motor is suspended 
in such a way that the axis of its arma- 
ture is vertical. The lower end of the axle 
is sharpened and rests upon a steel plate 
just below the flywheel, but not seen in 


nut turns a thumb-screw, which carries a 
platinum point at its lower end. The 
other wire is soldered to a metal pin 
passed horizontally through the cross-bar 
near the axle. The pin passes through a 
hole in the upper end of a movable con- 
ducting arm, seen in the picture, hanging 
down near the axle. The arm carries a 
weight two-thirds of its length from the 
top, and at its end a small platinum plate. 
When the armature revolves, owing to the 
centrifugal force, the arm swings out- 
ward, and if a sufficient speed is reached 
brings the platinum plate into contact 
with the platinum tip of the thumb-screw. 
This short-circuits the armature and pre- 
vents further increase of speed. If the 
speed decreases the platinum plate falls 
away from the thumb-screw and breaks 
the short-circuit. Thus a speed is main- 
tained which is just about sufficient to 
bring the plate into contact with the point. 
The speed of the motor can be varied by 
screwing the thumb-screw up or down. 
Two wires similar to those described 
above are seen in the picture running to a 
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pin and nut at the other end of the crose- 
bar, and a second short-circuiting arm 
could be used on this side, too. This 
double short-circuit, however, was found 
to be superfluous. The motor represented 
in the picture was originally designed as 
a small series-wound electroplating dy- 
namo. Hence, when running as a 
motor, the armature revolves in the clock- 
wise direction as seen from above. 

The speed of this machine remains con- 
stant to within one part in two hundred ; 
further, if stopped, left for a while, and 
started again on some future day it will 
run with the same speed as before to with- 
in one part in two hundred, provided no 
very large change is made in the electro- 
motive force or resistance of the motor 
circuit. A large change in either of these 
quantities, however, will alter the speed 
slightly. For instance, an increase in the 
current supplied the motor from 0.8 to 
1.4 amperes increases the speed by about 
two per cent. The fact that this change in 
speed takes place is due probably to the 
jarring of the platinum contact. There is 
very little or no sparking when the con- 
tact is broken and it is not necessary to 
keep the platinum surfaces clean. As a 
matter of fact, these particular pieces of 
platinum have not been cleaned since the 
machine was constructed. 

The synchronizing device is as follows: 
Two motors similar to that represented 
in the picture are placed at the two sta- 
tions respectively, and regulated to run at 
approximately the same speed. The axle 
of each motor is joined to the line wire by 
means of a metal rod passed up through 
the centre of a fixed commutator seen in 
the picture just below the flywhecl. One 
end of this rod is soldered to the steel 
bearing-plate upon which the axle rests, 
and the other is connected by a wire with 
one of the small binding-posts on the 
wooden base of the machine and thence to 
the line. In this line circuit is inserted a 
battery of sufficient strength to work a 
high-resistance relay. A metal brush 
fastened to the flywheel revolves with it 
and touches in succession the insulated 
segments of the fixed commutator. Let 
us call one of the motors A and the other 
B. One segment of A’s fixed commutator 


is divided into two halves insulated from: 


each other. One-half of the corresponding 
segment of B's commutator is cut away 
and the space filled by insulating matter. 
Let a be the half of the divided segment 
that A’s brush touches first in its revolu- 
tion, and a’ the second half, and let b be 
the corresponding segment in B’s com- 
mutator. B is connected directly to the 
earth or the return wire, and a and a’ are 
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connected through two coils of a double 
relay respectively to the earth or the same 
return wire. This double relay is so con- 
structed and joined up that a current from 
a through the coil joined to it pulls a 
small lever arm over and short-circuits 
part of the resistance of A’s motor circuit, 
and a current from a’ through its coil 
pulls the same lever arm back again break- 
ing the short-circuit. Suppose that A has 
been regulated so as to run slightly slower 
than B. If they are started running, A 
gradually falls behind B until, when B’s 
brush touches b, A’s brush touches a. 
This completes the circuit through a’s coil 
of the relay, the lever arm is drawn over 
and the portion of A’s motor circuit is 
short-circuited. A’s speed then increases 
as explained ahove. and A gradually gains 
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on B until, when B’s brush touches b, 
A’s brush touches a’. This completes the 
circuit through a”s coil of the relay, the 
lever arm is pulled back and the short- 
circuit broken. A is now running slightly 
slower than B and the above process 18 re- 
peated. This keeps the motors running 
nearly in phase with each other. One 
motor will gain on the other slightly and 
then fall behind, but in the case actually 
tried the difference in phase did not ex- 
ceed one-fiftieth of a complete revolution. 

The advantages of this method of syn- 
chronizing motors are that as stated above, 
a very small current sent over the wire, 
namely, enough to work a sensitive relay 
is sufficient to maintain synchronism, and 
that, since the wires are used for this pur- 
pose during a small part of the time only, 
they may be used for telegraphing almost 
all the time. Further, if one of the motors 
is stopped for any reason and started again 
they will get into synchronism auto- 
matically and will run together in only 
one relative position with regard to cach 
other, 1. e., so that when B’s brush is on 
segment b, A’s brush is on segments a, a’. 

The commutator in the machine repre- 


tiplex telegraphy. 
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sented in the picture was designed for mul- 
It has eighteen seg- 
ments in addition to that used for the 
synchronizing device. A key placed in a 
circuit joining any of these segments to 
the earth or return wire will operate a 
relay similarly placed in a circuit con- 
necting the corresponding segment in the 
other machine with the same return. In 
this way eighteen distinct circuits have 
been operated simultaneously over a single 
wire and return running the length of the 
university campus and containing a re- 
sistance of 500 ohms. Only one battery 
was required to operate these eightéen 
circuits and the synchronizing device. 
Whether the above-described scheme 
will work over a very long line or not re- 
mains still to be investigated. 
Hale Physical Laboratory, 
University of Colorado. 
-d 


American Electrochemical Society. 


The proposal to form a national society 
for electrochemists similar in its nature 
to the American Institute of Electrical 
Engineers and the American Chemical 
Society has met with even more en- 
couragement than was at first expected. 
Over three hundred gentlemen have al- 
ready expressed their willingness to be- 
come members, so that the formation of 
the society is now assured. 

The inaugural meeting will probably 
be held in Philadelphia, Thursday even- 
ing, April 3, and is to be followed on Fri- 
day and Saturday by sessions to be held 
at the electrochemical lecture room of the 
University of Pennsylvania, at Phila- 
delphia, for the reading of and 
discussion of papers. Twenty papers 
have been promised, and a large pro- 
portion of prospective members from 
the eastern and western states will attend. 
Friday evening will probably be devoted 
to social intercourse and Saturday after- 
noon to visits to places of interest to elec- 
trochemists. 

The detailed programme of the mecting 
will be duly issued. Mr. Carl Hering, 
929 Chestnut street, Philadelphia, is tem- 
porary secretary. 
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Small Engines for Harput. 


In a recent letter from Harput, Turkey, 
Consul Norton writes that a demand is be- 
ing made there for small, portable steam 
engines, from one to three horse-power, 
local industries desiring to replace hand 
power. Mr. Norton suggests that the en- 
tire plant, boiler and engine, be compact 
and easily portable. Correspondence and 
price lists will gladly be received at the 
Consulate, the post office address of which 
is Mezreh, Mamouret-ul-Aziz, Turkey 1n 
Asia. 
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Electrochemistry and 
Electrometallurgy. 


A Symposium before the American Institute of Electrical Engineers. 


THE ELECTRIC FURNACE IN INDUSTRIAL 
CHEMISTRY. 


BY CHAS. B. JACOBS. 


In its early days the electric furnace 
labored under the burden of the prophecies 
of its wonderful possibilities and products, 
and seems to have been more or less as- 
sociated in the popular mind with the 
production of diamonds from amorphous 
carbon, the formation of gems and prec- 
ious stones from cheap and plentiful ma- 
terials, and other somewhat sensational 
operations which had a tendency to ob- 
scure, for a time, the knowledge of its 
usefulness in the field of industrial chem- 
istry. 

Notwithstanding the fact that DeChal- 
mot, the Cowles Brothers and others, had 
been operating the electric furnace for 
some years in the production of alloys 
from very refractory ores, it was not un- 
til Acheson produced carbide of silicon 
and Wilson obtained carbide of calcium 
in commercial quantities, and Moissan 
published his scientific investigations in 
Le Four Electrique, that the value of the 
electric furnace for the production of sub- 
stances useful in the arts began to be gen- 
erally recognized. 

Since that time, however, its ficld of 
usefulness has been steadily increasing 
until it is now obtaining recognition as 
an important factor in industrial chem- 
istry. 

Reference to the patent list of the var- 
ious countries will show an immense 
variety of electric furnaces, but they may 
all be classified under three general types 
which have been modified in numerous 
ways to meet the special requirements of 
the various processes for which they are 
intended. 

The three general types of the electric 
furnace are: 

(1) The reflecting arc furnace of the 
Moisson type in which the heat of the arc 


18 projected upon the charge by a reflect- 


ing surface. 

(2) The direct heating are furnace in 
which the arc is surrounded by the ma- 
terial treated and imparts its heat di- 
tectly to the charge. 

(3) The incandescent furnace in which 


either the charge or the walls of the fur- 


nace form a part of the electrical circuit 
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and by the resistance offered to the pas- 
sage of the current produce the required 
heating effects. 

The direct heating are and the incan- 
descent furnace are the types most fre- 
quently met with in commercial work. 

The electrical furnace, of whatever 
tvpe, 1s, properly speaking, nothing more 
than a machine capable of producing a 
high degree of thermal efficiency, for it 
is not usual in electric furnace work to 
depend on the current for any electrolytic 
action; in fact, the alternating current is 
more regulable and seems to give better 
heating effects than direct current. When 
electrolytic action does come into play the 
furnace reverts to the electrolytic cell of 
the type in which fused substances are 
electrolyzed, but even here the effects de- 
pend solely on thermic conditions. The 
compounds formed or decomposed by a 
given expenditure of electrical energy are 
directly dependent upon and calculable 
from the heats of formation of the com- 
nounds in question, by virtue of the re- 
lztionship which exists between the volt- 
axe, heat of formation of chemical com- 
pounds and their electrochemical equiva- 
lents. 

The true type of electric furnace is 
purely thermal in its effects and has no 
concern with electrolytic action. 

The quantity of heat which may be 
lit erated per second in an electric fur- 
nace varies from a few hundred calories 
in small laboratory furnaces to many 
thousand calories in large furnaces 
of commercial capacity. The intensity 
of the heat or the temperature which 
may be obtained in an electric furnace 
is limited and controlled by various condi- 
tions, chief among which are the refracta- 
bility and heat conductivity, or rather 
lack of heat conductivity in the material 
of which the furnace is constructed. 

In furnaces constructed with linings of 
pure carbon blocks reenforced with some 
very poor conductor of heat, such as mag- 
nesia or chalk blocks, it is possible to ob- 
tain a temperature close on to 4,000 centi- 
grade, but at this temperature the purest 
carbon begins to vaporize. 

The temperature to which the charge 
in the furnace may be raised is, of course, 
dependent upon the weight and specific 
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heat of the material to be treated, and this 
data being known the temperature obtain- 
able may be calculated with some degree 
of exactness, especially when the duration 
of the heating is short and the charge is 
enclosed in furnace walls of very low heat 
conductivity, so that the heat generated 
is mainly absorbed by the charge. 

It is comparatively easy to operate com- 
mercially at temperatures ranging from 
2,500 to 3,500 degrees centigrade and to 
raise the charge almost immediately to the 
required temperature. Operating at these 
high temperatures, which may be con- 
stantly maintained until the desired oper- 
ation is completed, reactions will take 
place between elements which have ap- 
parently no affinity for each other at the 
temperatures obtainable in ordinary com- 
bustion furnaces. 

All are more or less familiar with the 
results obtained by Moissan in his electric 
furnaces, and Borchers claims to have gone 
far toward proving that every known oxide 
may be reduced by carbon in the electric 
furnace. 

Among some of the most striking of the 
new chemical compounds of the electric 
furnace are carbide of silicon, carbide of 
calcium and the silicides of the alkaline 
earth metals. 

The carbide of silicon, or SiC, or car- 
borundum, as it is commonly called, was 
discovered by Acheson about 1893. It is 
the direct combination of two very similar 
elements and probably has the structure 
SiC, the silicon and carbon being 
linked together by double bonds. It is 
only a shade less hard than the diamond 
and has found a ready market as an 
abrasive and is being manufactured on a 
large scale hy the Carborundum Company, 
at Niagara Falls. Very little of practical 
value has been discovered regarding its 
chemical properties, although it will un- 
doubtedly be found to have some striking 
and very useful chemical properties which 
sooner or later will find commercial ap- 
plication of value. 

The carbide of calcium, which was first 
produced commercially by Wilson about 
1895, we are all familiar with, chiefly from 
its use in the production of acetylene gas 
for illuminating purposes. Its impor- 
tance as a reagent in manufacturing chem- 
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istry is, however, becoming recognized, 
and with the proper investigation of its 
properties it 1s only a question of time 
before its consumption for manufacturing 
purposes would equal, if not exceed, its 
present consumption as an illuminant. It 
is a powerful dehydrating agent and pos- 
sesses the property of extracting water and 
even the hydroxyl group from other com- 
pounds. 

The possibility of using calcium car- 
bide as a means of synthetically producing 
the valuable constituent of coal tar in a 
pure state, and the compounds of the ben- 
zine series in general, is very inviting; a 
very pure sample of anthracene, one of the 
valuable dry products, has been prepared 
hy the Ampere Electro-Chemical Com- 
pany, using calcium carbide as the original 
source of the hydrocarbon. 

The carbides of the alkaline earth metals 
in particular offer a fruitful field for 
original investigation and synthetic work. 
The fact that they are unsaturated com- 
pounds and capable of forming further 
addition products, under the proper con- 
ditions, makes them specially attractive. 

All the evidence seems to point to 


C 

To (in which R represents the 

br 
alkaline earth metal), as the structural 
formula for the alkaline earth carbides, 
but two of the eight bonds of the two 
carbons being satisfied by the bivalent 
alkaline earth metal, the other six are 
satisfied by the affinities between the 
two carbons for each other, which is 
not a very strong combination. If now 
this compound be heated in the presence 
of some element having a stronger affinity 
for carbon than carbon has for itself, the 
bonds between the carbons will open and 
the new and stronger element will attach 
itself to the carbons of the carbide to form 
a saturated compound. Nitrogen, for in- 
stance, if passed through heated carbide of 
barium under the proper conditions will, 
at a certain critical temperature, combine 
with the carbide forming a cyanide of the 
barium. 

The structural equation probably best 
explains what takes place: 


COUN C -N 
me + | = a< 
NC N C= N 


[L 
or Ba (CN) 

The Ampere Electro-Chemical Company 
has taken advantage of this property of 
the carbides in the production of the 
cyanides of sodium and potassium, barium 
carbide being used as the absorber of 
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nitrogen derived from the atmosphere, and 


as the carrier of the cyanogen which is 
subsequently converted by ordinary chem- 
ical means into sodium or potassium salt, 
the barium being used over again in the 
production of more barium cyanide. 
Hydrogen if introduced with heated 
carbides should combine in the same man- 
ner at some critical temperature, form- 
ing, for instance, with calcium carbide, 
what might be called calcium di-methyl. 


7H 

Pa H-H-H Co 
Ca < i + | E= aK 
DA H 

C H-H-H ` CH 

H 


or Ca (CH): 

Any of the unsaturated carbides should 
act in a similar manner. 

The silicides of the alkaline earth met- 
als, namely, calcium, barium and stron- 
tium, were discovered by the Ampere 
Electro-Chemical Company in July, 1899. 
These compounds which have the formula 
Ca Si Ba Si,, and Sr Si, respectively. 
are the silicon analogues of the alkaline 
earth carbides. The relationship is read- 
ily seen when the structural formule are 
compared : 

C >| 


g P j 
A 1 | a 


Reo RN 
a >)! 

Silicon has replaced the carbon of the 
carbide, R, remaining the same in both 
compounds. 

These compounds are formed in the 
electric furnace under conditions similar 
to those maintained in the manufacture 
of alkaline earth carbides, although at a 
somewhat higher temperature, when the 
carbonates, oxides, sulphates or phos- 
phates of the alkaline earth metals are 
mixed with silica, in which the relative 
proportions of the alkaline earth metal 
to the silicon in the mixture is as one to 
two, and sufficient carbon to effect the re- 
duction is added, or when silicates of the 
alkaline earth metals in which the molec- 
ular relation of the alkaline earth metal to 
the silicon is as one to two, are mixed with 
sufficient carbon to combine with the 
oxygen of the silicates and heated in the 
electric furnace. These compounds are 
white or bluish white substance of me 
tallic appearance,and resemble the silicide 
of aluminum and metallic silicon some- 
what in appearance. They possess a dis- 
tinctly crystalline structure, showing plate- 
like crystals on fracture. They oxidize 
slowly in the air at ordinary temperatures, 
and more rapidly under the influence of 
heat, yielding silicon dioxide and the oxide 
of the alkaline earth metal. Like the car- 
bides they decompose with water, but 


Vol. 40—No. 11 


vield instead of acetylene, hydrogen in a 
pure state, which is evolved withouf ex- 
plosion. The following is the reaction 
between barium silicide and water: 

Ba Si, + 6 H:O = Ba (OH), + 10 H 

Calcium and strontium silicide react 
in the same manner. The calcium com- 
pound decomposes very slowly in cold 
water, but more rapidly in hot water, 
barium silicide decomposes rapidly in both 
hot and cold water, while the strontium 
ccmpound decomposes more rapidly than 
calcium but less so than barium silicide. 

All of these compounds produce large 
volumes of hydrogen in a pure state; 
when chemically pure the following 
amounts of hydrogen may be obtained 
from one pound of silicides on treatment 
with water: 

One pound calcium silicide, 18.73 cubic 
feet of hydrogen, 

One pound strontium silicide, 12.36 cubic 
feet of hydrogen, 

One pound barium silicide, 9.15 cubic 
feet of hydrogen, 

at zero degrees centigrade and 760 milli- 

metres. 

The silicides decompose rapidly in di- 
lute acids, the barium compound produc- 
ing silico-methane and free hydrogen ac- 
cording to the following equation : 

2 Basi, + 4 HCL + 6 H,0 = 2 Ba Cl + 
2? SiH, +4 H +2 SiO, + 2H 0. 

Calcium silicide, strange to say, acts in 
an entirely different manner when treated 
with dilute acids and gives rise to the for- 


mation of a new chemical compound 


which has the formula Si,H,, the reac- 
tion which produces it being as follows: 
Ca Si, + 2 HCL = Ca Cl, + SiH. 
This compound is the silicon analogue 
of acetylene, C,H., and, must therefore 
be called silico-acetylene, since it bears 
the same relation to silico-methane, Si Hy, 
as acetylene bears to methane, CH, It 
is a yellow crystalline solid and dif- 
fers in properties from the compound 
SiH, which Ogier obtained by sparking 
silico-methane. The compound of Ogier 
was unstable and exploded when sub- 
jected to a shock. Silico-acetylene is not 
explosive and is stable at ordinary tem- 
peratures. Heated in the air it oxidizes 
rapidly giving silicon dioxide and water. 
When heated in a closed tube it breaks 
down into amorphous silicon and free 
hydrogen. It is insoluble in acids but 
when treated with caustic soda and potash 
solutions it yields hydrogen and a silicate 
according to the following equation: 
Si, H; + 4 Na OH + 2 H,O = 
2 Na, SiO, + 10 H. 
Strontium silicide is remarkable on 
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treatment with dilute acids, from the 
fact that it follows both calcium and 
barium in its behavior, yielding a mixture 
of free hydrogen, silico-methane and 
silico-acetylene. 

The practical applications of the alka- 
line earth silicides and of silico-acetylene 
are many and varied, although the com- 
pounds are of almost too recent origin to 
have touched on more than a few of the 
most apparent of their uses. Barium 
silicide seems to be rather the most im- 
portant of the silicides on account of its 
great activity and the positive nature of 
all its properties. Strontium would 
answer as well for most purposes, but the 
scarcity of strontium compounds makes 
it somewhat more expensive and difficult 
to obtain in commercial quantities. 

As a hydrogen producer barium silicide 
probably offers the cheapest and most con- 
venient source of pure hydrogen in com- 
mercial quantities, it being only necessary 
to introduce the material into an ordinary 
acetylene gas generator and add cold 
water to obtain pure hydrogen. 

All of the silicides are strong reducing 
agents for both organic and inorganic 
compounds. 

Barium silicide has been used for the 
reduction of indigo and seems to offer 
many advantages over zinc dust and 
Schutzenburger’s reagent. It is only 
necessary to make the indigo blue into a 
thin paste with water and introduce the 
finely ground silicide; the solution of 
indigo white thus produced is clean and 
free from impurities and can be applied 
directly to the fibre of the cloth or sub- 
stance to be dyed. 

For organic compounds in general when 
it is of advantage to make reductions in 
neutral solutions barium silicide serves 
the purpose admirably. 

Silico-acetylene can be substituted for 
barium silicide as a reducing agent when 
the reductions are carried out in caustic 
soda or potash solutions. 

The silicides of barium and strontium 
will undoubtedly find many applications 
as reducing agents in the analine indus- 
try. | 

One of the large consumers of calcium, 
as well as barium silicide, will probably 
be the iron and steel industry. The alka- 
line earth silicides when melted with iron 
carrying sulphur and phosphorus have 
the property of combining with the sul- 
phur and phosphorus, forming sulphides 
and phosphides of the alkaline earth 
metal, while the silicon alloys with the 
iron as silicide of iron. If now the 
melted mass be blown with air in a steel 
converter, the sulphides and phosphides 
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of the alkaline earth are oxidized to sul- 
phates and phosphates while the silicon 
burns to SiO, and these impurities rise 
to the surface as slag, thus freeing the 
iron or steel of their sulphur and phos- 
phorus. Tests have been made on irons 
carrying an excess of sulphur and phos- 
phorus in which the last traces of these 
troublesome impurities were found to have 
been removed. 

The silicides also offer a good field for 
original investigation. Tucker and 
Moody, in a paper published in the Jour- 
nal of the Society of Chemical Industry, 
October, 1901, on the production of 
ethylene from inorganic sources, show 
that when a mixture of barium carbide 
and barium silicide is melted and the 
mass treated with water, a gas is produced 
which contains about fifteen per cent by 
volume of ethylene, and conclude their 
paper with the statement that it seems 
possible by the methods they employed 
to obtain a product which, on treatment 
with water, simultaneously produces a 
mixture of ethylene and acetylene. The 
ethylene is probably produced by the com- 
bination of acetylene and hydrogen ren- 
dered nascent at the same instant from the 
carbide and silicide in such close contact 
as to practically constitute a galvanic 
couple between the two compounds. This 
seems to be the most reasonable explana- 
tion of the results, since mechanical mix- 
tures of carbide and silicide fail to pro- 
duce the result. 

A practical suggestion offered by the 
results obtained by Tucker and Moody is 
that a mixture of acetylene and ethylene 
might work to very good advantage in gas 
engines, particularly for automobiles and 
launches, and the fact that the gas-pro- 
ducing compounds can be stored and con- 
veniently carried in considerable quantity 
make the suggestion rather attractive. 

The electric furnace has to its credit the 
commercial production of two of the prod- 
ucts of nature which are worthy of men- 
tion, namely, the production of graphite 
from amorphous carbon or coal by Acheson, 
and the production of corundum from 
amorphous alumina, such as bauxite or 
other aluminus compounds, invented by 
the Ampere Electro-Chemical Company 
and now being operated by the Norton 
Emery Wheel Company. Both of these 
processes are in commercial operation at 
Niagara Falls, N. Y. 

The advantage to the consumer of being 
able to secure manufactured graphite and 
corundum in unlimited quantity, and of a 
higher degree of purity than the natural 
products, at a competitive price, is of in- 
estimable value commercially, especially 
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since the natural sources of both of these 
products are, as a rule, isolated from the 
points of consumption and the natural 
supply becoming somewhat limited. 

So much for the electric furnace and its 
new products and their probable value in 
industrial chemistry. The electric fur- 
nace is, as a rule, only of commercial 
value, in carrying out processes or 
producing results that can not be obtained 
in any other way. The enormous con- 
sumption and cost of horse-power required 
for chemical work and the consumption of 
carbon electrodes are items of serious ex- 
pense. There are, however, a number of 
instances in which it is of advantage to 
introduce the electric furnace to replace 
the ordinary means of bringing about 
chemical reactions that take place at high 
temperatures, since it not only shortens 


` the time required for the reactions and 


thus increases the yield for a given time, 
but the reactions in many cases take place 
much more completely. It also offers the 
additional advantage of placing the heat 
at the point required. The substitution of 
the electric furnace for the ordinary means 
of bringing about heat reactions is, as a 
rule, merely a problem of economic en- 
gineering. 

Working under the Readman process it 
has been found advantageous to introduce 
the electric furnaces in the manufacture of 
phosphorus; the retorts containing the 
ordinary mixture of phosphorus-bearing 
material, silica and carbon are heated 
from within by an arc and the phosphorus 
is distilled off and is condensed under 
water in the usual manner. The chief 
feature of the process is economy in break- 
age of apparatus, due to the external heat- 
ing by the old method; for the same 
reason electrical heating has been resorted 
to in the manufacture of carbon bisul- 
phide. However, the more perfect control 
of the heat has also been a feature in both 
of these instances. 

Another important use of the electric 
furnace in industrial chemistry is its ap- 
plication in the treatment of substances 
which are difficult to reduce or which only 
yield a partial reaction even on long-con- 
tinued treatment at temperatures obtain- 
able in ordinary combustion furnaces. 

The old method of working barytes or 
barium sulphate consists in treating it 
with coal or coke in reverberatory or retort 
furnaces. By this method from sixty-five 
per cent to seventy-five per cent of the 
available barium sulphate is converted by 
reduction into the soluble sulphide of 
barium, which is then manufactured with 
other salts of barium. 

By a process in operation by the United 
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Barium Company, at Niagara Falls, N. Y., 
barytes is treated in the electric furnace, 
whereby from ninety-seven per cent to 
ninety-nine per cent of the available 
barium sulphate is converted into soluble 
form. 

The electrical process was invented and 
developed by the Ampere Electro-Chem- 
ical Company. Its discovery brought to 
light a new chemical reaction which takes 
place beyond the range of temperatures 
attainable in combustion furnaces. 

When a mixture of three molecular 
equivalents of barium sulphate and one 
molecular eauivalent of barium sulphide 
are introduced into the electric furnace 
and the mass brought to a state of fusion, 
a reaction scts in according to the follow- 
ing equation: 

3BaSO, + BaS = 4BaO + 4S0,. 

The reaction takes place so completely 
that not more than two or three per cent 
of the unconverted sulphate is left in the 
charge, and taps have frequently been 
made from the furnace in which the 
amount of unconverted barium sulphate 
present was found to be less than one per 
cent. 

The furnace used in the process is a new 
form of continuous electric furnace of the 
direct-heating arc type and is tapped 
periodically, similarly to an iron blast fur- 
nace. The product tapped from the fur- 
nace is dissolved in hot water and the in- 
soluble impurities filtered off. The filtrate, 
which consists of a saturated solution of 
barium hydrate containing a small amount 
of barium sulphydrate, is cooled and the 
hydrate crystallized out xs Ba (OH), + 
8 H,O. The sulphydrate remaining in 
the other liquors is separated from the 
crystals of hydrate and carbonated or con- 
verted into some of the acid salts of 
barium. 

Barium hydrate is the chief product of 
the process and on account of its extreme 
purity and the price at which it is pro- 
duced by the electrical process has met 
with a ready sale in fields which have 
heretofore been closed to it on account of 
price. The old methods of working bary- 
tes do not produce barium hydrate at a 
price which admits of its large consump- 
tion in the arts. The fields into which 
it is finding its way are the white pigment 
and dry color trades, the purification of 
water for industrial purposes, and gen- 
eral manufacturing chemistry. Its larg- 
est consumption, however, lies in the beet 
sugar industry for the purpose of recover- 
ing the sugar which remains uncrystallized 
in the molasses. In addition to the do- 
mestic consumption for this purpose some 
large orders have been booked for foreign 
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consumption. So steadily has the de- 
mand for this product increased that after 
less than a year’s operation it has been 
found necessary to increase the capacity 
of the plant to a basis of sixty tons of 
barium hydrate per day. 

A further great advantage of the elec- 
tric furnace is the facility with which 
operations may be conducted in the pres- 
ence of various gases so as to bring their 
chemical actions into play on other sub- 
stances at a high temperature, or to make 
them react together, under the influence 
of the arc. Some rather striking results 
have been obtained by the use of hydro- 
gen or gases containing a high percentage 
of it, such as water gas, upon various sub- 
stances, particularly silicates at the tem- 
perature of the electric furnace. 

If kaolin or china clay be raised to the 
temperature of the electric furnace, and 
hydrogen be passed through the highly 
heated silicates, the hydrogen combines 
with the silicon to form silicon hydride 
according to the following equation: 

Al SLO: + 8H = SiH, + 2 Hy + 

Al, Si0;. 

The reaction is progressive and if con- 
tinued the lower silicate first formed will 
eventually be reduced to aluminum oxide. 
Metallic aluminum has even been pro- 
dueed by this reaction by continuing the 
operation with the aluminum oxide, but 
owing to the high temperature at which 
the reaction takes place most of the 
product is lost by volatilization and the 
vield of the metal is very small. The 
lower silicate of aluminum and the oxide 
formed make very good abrasives with a 
hardness varying from eight to nine in 
the scale. 

The silicide hydrogen issuing from the 
furnace ignites spontaneously as it comes 
in contact with the air producing silicon 
dioxide and water vapor. This silicon 
dioxide being the product of the com- 
bustion of a gas is in a state of extreme 
subdivision and makes a polishing agent 
for silver and fine metal work supcrior 
to most of the products in use for that 
purpose. 

Probably no field offers so many im- 
portant commercial problems for solution 
as the chemistry of the gascous elements. 
The possible synthetic combinations of 
gases and combinations of the gaseous 
elements with solids open an almost 
limitless field for investigation, includ- 
ing as it does the possibility of the syn- 
thetic production of bread stuff, starches, 
gums, carbohydrates and the fertilizers. 
Undoubtedly the electric furnace and the 
electrolytic cell will play an important 
part in the solution of many of these prob- 
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lems. Sir William Crookes pointed out 
the importance of the atmosphere as a 
source of nitrogen compounds for the pro- 
duction of fertilizers. Crookes, Lord 
Rayleigh and others have shown experi- 
mentally that chemical combination of the 
nitrogen and oxygen of the air can be 
made by means of a disruptive discharge. 
That their results have remained experi- 
mental is largely due to the fact that their 
conditions lacked one great essential, 
namely,—energy. The disruptive dis- 
charge has little or no energy. To bring 
about chemical reactions in anything but 
trivial amounts requires a definite amount 
of energy. It remains for Mr. Charles S. 
Bradley to take the initiative in grasping 
the fallacy of the experimental resulte, 
and to introduce the energy necessary to 
bring about the combination of the oxygen 
and nitrogen of the atmosphere in com- 
mercial quantity. The work carried on 
jointly by Messrs. Bradley and D. R. 
Lovejoy, first in New York city and for 
the past year at Niagara Falls, N. Y., 
has carried the problem of the fixation of 
atmospheric nitrogen from the realm of 
experiment and placed it on a basis of 
commercial development. 

Mention of the process is not out of 
place in this paper, since in reality the 
apparatus in which the combination of 
the nitrogen and oxygen takes place can 
very properly be classed as an electric fur- 
nace of the direct heating are type, in 
which the are imparts its heat directly to 
the charge, which in this case is dry air. 

The Atmospheric Products Company, 
with which Messrs. Bradley and Lovejoy 
are connected in this work, depends for 
the combination of oxygen and nitrogen 
upon the proper use of a number of ex- 
tremely high-tension arcs brought into 
intimate contact with carefully dried air. 
In addition to the high tension of the are 
sufficient current is carried to furnish the 
necessary energy for raising the molecules 
of nitrogen and oxygen to their ignition 
or combining point. 

The results so far obtained have demon- 
strated on a practical scale great economy 
in the manufacture of nitric acid and the 
nitrates, also nitrous acid and the nitrites. 
which make possible the cheap production 
of all of the commercial products which 
can be chemically derived from these com- 
pounds. 

Of the value of the electric furnace in 
purely scientific investigations little need 
he said. As some one has already pointed 
out, in the formation of the metallic car- 
hides and their subsequent decomposition, 
the electrie furnace has offered a very 
plausible explanation of the occurrence of 
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our natural gas, petroleums and bitumens, 
while the formation of graphite and cor- 
undum has thrown still further light on 
some of the phenomena and products of 
the various geological ages. 


COLLOIDS. 
BY W. R. WHITNEY. 


The purpose of this paper is to 
bring before the Institute the present con- 
dition of investigations in a field which, 
while it is perhaps primarily of chemical 
interest, promises to be also of physical, 
electrochemical and biological interest. It 
deals with the class of substances known 
as colloids. The name is due to Graham, 
who first recognized in gelatinous solu- 
tions such as silicic acid, ete., certain 
characteristic properties. 

It is a well-recognized fact that when 
two different substances are brought into 
contact they assume what we call equal 
and opposite electrostatic charges. This 
seems to be the case no matter of what the 
two different substances consist, and is ap- 
parently true in case of the solid, liquid 
or gaseous state. The familiar experiment 
of rubbing glass or sealing wax with silk, 
wool or fur is an illustration of this fact, 
and the action of the various static electric 
machines depends upon it. The interesting 
application of the principle in the case of 
electrostatic differences produced by metals 
in contact is still a ground for such specu- 
lation, and it seems that only in the case 
of metals which are in contact with solu- 
tions, or of different solutions in contact 
with one another, our knowledge is very 
far advanced. It should be mentioned, 
however, that measurements of potential 
differences between solutions and gases 
have also been made. We may accept, 
then, as a postulate, that a physical sur- 
face or boundary between dissimilar sub- 
stances is always the seat of a potential 
difference. 

If a mass of insoluble matter, as quartz, 
sulphur, turpentine, or even gas bubbles, 
be suspended in water, the former becomes 
usually negatively charged, the latter posi- 
tively. If this material be finely divided 
by any mechanical process, as by grinding, 
no reason appears why it should lose its 
property of being thus charged, and we are 
immediately brought to consider a condi- 
tion which probably exists very commonly 
in nature, though it has not been generally 
recognized as such. This has been called 
the colloidal condition, and it is a condi- 
tion whose characteristics may be due to 
these charges, or, more likely, due to the 
same causes as are these charges. If the 
particles of quartz or other material were 
sufficiently minute it is probable that the 
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repellant force acting between them (they 
being all of the same sign) would keep 
them apart and thus also tend to prevent 
their settling in water. How this might 
be finally attained as the particles were 
reduced in size may be seen when it is 
considered that their weight would di- 
minish in proportion to the reduction of 
their volume, while the charge would be 
constant in potential, but increase with the 
surface exposed, and, for a given weight, 
a relatively greater surface is being ex- 
posed as the particles are further reduced 
in size. So that the smaller the particles 
the greater the influence of the charges. 

On the basis of this consideration we 
ought not to be surprised to find suspen- 
sions in water of insoluble matter which 
never deposit by the action of gravity 
alone. Finely divided platinum, gold 
and other diffieultly oxidizable metals mav 
be brought into suspension in various ways 
in pure water, and these suspensions are 
practically permanent. Sulphur, sele- 
nium, silicic acid, the insoluble hydrates 
and sulphides of metals, etc., may be simi- 
larly made to assume a stable state of sus- 
pension. In short, a careful consideration 
of the ways jn which suspensions are act- 
ually made foree one to the conclusion 
that whenever any substance which is by 
nature insoluble in water is produced in 
the water in a verv fine state of division, a 
permanent suspension or so-called colloidal 
solution will result if electrodes be absent. 
This fine state of subdivision should exist 
(as it probably does) in all cases where 
the insoluble substance is produced chem- 
ically in situ, for it is produced molecule 
by molecule. It should also exist where 
vapors condense in the water, as occurs 
with subaqueous electric arcs between 
metal electrodes. 

The question naturally arises at this 
point why then are such suspensions not 
identical with solutions? This has been 
the subject of much study and experiment, 
and it seems now that we are justified in 
distinguishing between solutions proper 
and the so-called colloidal solutions (or, 
more correctly, suspensions) by the fol- 
lowing characteristics: 

A saturated solution, at any tempera- 
ture, may be made by bringing the solvent 
and substance to be dissolved into contact, 
whereby the process of solution usually 
commences immediately and proceeds to 
saturation with a velocity dependent upon 
the surface of substance exposed. This 
velocity varies at any instant inversely as 
the degree of saturation then reached. 
Suspensions or colloidal solutions, on the 
other hand, are not made in this way. 
For example, a mass of sulphur brought 
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into contact with water never produces 


‘a colloidal sulphur solution. 


Again, in a solution proper, the pres- 
ence of the dissolved substance produces 
certain effects called osmotic, which are 
not produced in the case of suspensions. 
For example, the solution of any non- 
volatile substance in water will cause a 
certain rise in the boiling point of the 
water and the water will also no longer 
freeze at thirty-two degrees Fahrenheit, 
but at a certain lower temperature. This 
is not the case with the colloidal solu- 
tions, for here the presence of the sus- 
pended matter is of little or no influence 
upon the properties of the water. The 
tendency of the material of suspensions to 
diffuse in the hquid is very slight or al- 
most absent, while diffusion of material 
in ordinary solutions is marked, and its 
tendency or diffusive force, as measured 
bv the osmotic pressure, is very great. 

Another difference must be mentioned 
and it is this which is of the most interest 
from the electrochemical or electrical 
standpoint. Suspensions are usually 
completely coagulated or precipitated bv 
the presence of small quantities of elec- 
trolytes, and this does not occur with solu- 
tions. A suspension of platinum in ex- 
ceedingly pure water is a black liquid, 
transparent in thin sections and perfectly 
stable. The slightest dissolved impurity 
in most cases will cause its precipitation, 
if that impurity be an electrolvte, as a salt. 
Non-electrolytes, as sugar, are without this 
effect. The quantitative relations which 
exist between the amount of platinum 
thus precipitated or coagulated and the 
electrolyte precipitating it are such that 
a simple chemical reaction seems out of the 
question. The impurities in ordinary dir- 
tilled water are usually great enough to 
precipitate this colloid in a few hours and, 
therefore, the permanent suspension can 
be made only with the greatest eare. Tt is 
also true, if not in all, at least in most 
eases, that the colloidal solution or suspen- 
sion shows its lack of homogeneity in its 
action on a ray of light. The ray is scat- 
tered by the suspended particles and be- 
comes visible in its path through the 
liquid, the reflected ray being polarized. 

Tt seems probable that through investi- 
gations of the properties of the simple 
inorganie colloids, as for example pure 
metal suspensions, sulphides or oxides, we 
may learn something about the heretofore 
little understood colloids of nature. The 
importance of this point is seen when it is 
recognized that most of the reactions of 
plant and animal growth and life involve 
colloidal solutions, such as starch, protein 
matter, ferments, etc. 
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We have then, two kinds of solutions. 
First, the real solution, such as filterable, 
transparent, homogeneous mixtures of 
acids, bases, salts, sugar, alcohol, ete., 
with water, where common, well recog- 
nized laws govern the properties, and sec- 
ond, the colloidal solution or suspension 
which is also filterable and transparent, 
but does not show many other properties 
characteristic of the real solution. In this 
latter class are probably most of the 
reagents used in the mysterious reactions 
of living organisms. 

Among the first class are all the mix- 
tures which conduct the electric current 
and those of sugar, glycerine, etc., which do 
not, while in the second class there are no 
electrical conductors. When, however, a 
pair of charged electrodes are placed in 
a pure aqueous suspension, or colloidal 
solution, the colloidal material very slowly 
moves from the vicinity of the one elec- 
trode to the other—some of the colloids 
moving with, and some against, the posi- 
tive current. This fact evidently involves 
a slight conduction, although I have called 
these bodies non-conductors because this 
conduction has never been measured and 
is doubtless very slight. This motion of 
the colloidal material is another point of 
evidence favoring the hypothesis of elec- 
trostatic charges on the particles, although 
the simpler assumption of a polarized 
form of energy is more exact. 

Recent work of Cochn and others makes 
it seem probable that of any two sub- 
stances in contact, the one with the higher 
dielectric constant will be positive toward 
the other. 

The theory of electrolytic dissociation 
is doubtless more or less familiar to most 
of you, but it is necessary to consider it 
& moment in connection with this sub- 
ject. 

Experiments show that in most simple 
aqueous salt solutions a part of the salt 
is dissociated. The various properties of 
those solutions which depend on the rela- 
tive number of particles or molecules 
present, such as the boiling point, freezing 
point, ete., are more pronounced than to be 
expected from the possible number of 
whole molecules present. It is also only 
in the case of these dissociated substances 


that electrical conductivity through the | 


solution is possible. Moreover, in dilute 
solutions the degree of this conductivity 
corresponds to the degree of dissociation 
as measured by the physical effects re- 
ferred to. The electro-motive force pro- 
duced by contact of differently concen- 
trated solutions of the same electrolyte 
may be successfully calculated on the basis 
of this assumed dissociation and the im- 
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agined condition of dissociation seems 
most probable. The work of Arrhenius, 
Nernst and others has led to fairly gen- 
eral acceptance of their hypotheses that 
these dissociated particles are electro- 
statically charged, and under such an as- 
sumption many of the characteristics of 
these dissociated solutions might be ex- 
pected. I do not wish to discuss this 
theory, but to call attention to the fact 
that it is this class of dissociated sub- 
stances which for some reason exert the 
most remarkable influence on our colloids 
or suspensions. The facts will stand alone 
without the theory and will remain facts, 
no matter what is the future history of 
the theory. 

A considerable quantity of a non-elec- 
trolyte may usually be added to a suspen- 
sion or colloidal solution without produc- 
ing any visible effect, while little more 
than a trace of an electrolyte is often fatal 
to the stability of such a suspension. Most 
if not all colloidal solutions are thus 
coagulable by electrolytes. 

It has long been known that the cloudy 
waters often obtained from stamp mills 
in mining operations and which carry 
valuable metal, can be made to settle by 
the addition of various salts. Lime is 
usually used for this purpose. It has also 
been recognized that the silt suspended in 
a river’s water, as our Mississippi, is 
caused to settle at the deltas, but not by re- 
duction in current but by the presence of 
salts from the ocean. This silt can be 
precipitated in a bottle by simply adding 
a little salt solution. Suspensions or col- 
loidal solutions of metals like silver, gold 
and platinum are readily precipitated by 
such smal] quantities of salts, or of elec- 
trolytes in general, that a simple chemical 
reaction is practically out of the question. 
Many of the dye stuffs give solutions which 
act exactly in the same manner. A num- 
ber of other organic products of the 
laboratory have this property, and it is 
also the property of such suspensions as 
the insoluble metallic sulphides and 
oxides; of suspensions made by adding 
alcoholic solutions of gums or resins to 
water, or by heating to boiling a dilute 
solution of egg albumen. These are all 
cases of electrolytic coagulation or pre- 
cipitation and seem to be representative 
types of a large class of processes which 
occur not only in the chemist’s but also 
in the world’s laboratory. 

The laws which are being found to exist 
in the case of these simple suspensions 
must sooner or later be applied to those 
cases in Nature where colloidal solutions 
are undergoing coagulation. It is not 
absurd to seek their applicability in the 
case of deposition of starch in the growing 
plant, of bone and muscle in the maturing 
animal, etc., for these may well be de- 
posited from colloidal solutions by the 
same actions. 

(To be continued.) 
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A Mexican Water-Power Development. 

A new company, consisting mostly of 
New York men, has just completed its 
plans and secured from the Mexican Gov- 
ernment an important and valuable water- 
power concession and franchise for fur- 
nishing electric hght and power in Toluca, 
the capitol of the state of Mexico, and 
the neighboring towns. 

The Rossiter-MacGovern Company, of 
New York city, which has successfully 
financed and built several electric power 
plants in this country, secured this con- 
cession and has charge of the erection of 
the plant. The concession consists of two 
separate water powers, aggregating over 
8,000 horse-power. Construction was be- 
gun on the smaller plant and the work 
inaugurated with considerable ceremony 
by Governor Vincente Villada, of the state 
of Mexico, in person, on January 2 of this 
year. 

The high price of oil in this locality 
has made the people very anxious to secure 
electric lights, and the interest in it was 
evidenced by the presence of the Governor 
in person, accompanied by several officials 
of the state. 

The plant will have a nominal capacity 
of 1,200 horse-power, and contracts have 
already been made for the furnishing of 
power and light equal to two-thirds of the 
capacity of the plant. The installation 
was designed by Mr. Alex. Potter, elec- 
trical engineer of New York, who is in 
direct charge of construction. The plans 
have been approved by Mr. W. A. Brack- 
enridge, of the Niagara Power Com- 
pany. 

Counsel for the company is Mr. Henry 
W. Goodrich, of New York city, and its 
Mexican counsel is Sefior Pablo Martinez 
del Rio, one of the best known corporation 
lawyers in Mexico. 

Contracts have been let for all the ma- 
chinery required, and it is expected to have 
the plant in operation in July next. The 
Pelton Water-Wheel Company is to fur- 
nish three 450-horse-power turbine wheels, 
together with the steel flume, receiver, 
etc. The Stanley Electric Manufacturing 
Company has the contract for three 325- 
kilowatt generators and the transforming 
apparatus and switchboard in the station. 
The General Electric Company will fur- 
nish all substation apparatus, rotary con- 
verters, transformers and the switchboard, 
together with some 300 of the newest type 
1,200-candle-power arc lamps. — The 
Western Electric Company is furnishing 
some 200 miles of copper wire and all 
line material, insulators, etc., together 
with a complete telephone outfit. 

The transmission lines will carry 22,000 
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volts, at which voltage the power will be furnished by a syndicate, and upon com- 
transmitted to Toluca which is about pletion of the plant it will be turned over 
twenty-two miles from the main station. to the Toluca Electric Light and Power 
Power and light will also be furnished to Company, a corporation to be formed 
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the municipalities of Tenancingo and 
Tenango, catering altogether to a popu- 
lation of over 100,000. The water of the 
stream for which power is depended on 
has its origin in the rain and snow from 


SAN SIMONITI FALLS. 


Toluca Mountain and is practically con- 
stant during the year. Measurements and 
gauging, which have been in progress since 
1895, show a flow of 650 litres or 23 cubic 
feet per second and a fall of 720 feet in 
6,000 feet. 

The necessary capital required has been 


under the laws of the state of New York. 
The principal owners include: Senator 
Chauncey M. Depew, Messrs. W. W. Good- 
rich, H. C. M. Ingraham, E. V. W. Ros- 
siter, D. H. Valentine, J. L. Greatsinger, 
T. S. Williams, C. L. Rossiter, H. C. Du- 
Val, John R. Christie. 

In Bavaria the lime residuum left from 
the carbide used in producing acetylene 
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A Gas-Engine Piant in Monterey. 

Consul-General Hanna reports from 
Monterey, Mexico, that he has been in- 
formed that James Meehan & Sons, an 
American firm with several iron plants in 
the United States and one at Monterey, 


LOCATION OF THE PowER-HOUSE. 


have decided to establish there a plant for 
the manufacturing of gas engines. The 
capital to be invested will be $250,000, 
Mexican (about $113,000 gold). Gas en- 
gines are becoming very popular in Mexico 
and many are in use. The firm expects to 


manufacture all sizes and various designs. 
> 


The largest induction coil, which pro- 
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A BırD’s-EYE View oF ToLuca, Mexico. 


gas for car lighting is pressed into cakes 
and used in purifying feed-water for loco- 
motives. In Munich, nearly three tons 
of residuum are left daily. 


duces the longest spark for service in wire- 
less telegraphy, is said to be the one made 
for flashing messages between the coast 
of Japan and Korea. 
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Book Reviews. 


“Wireless Telegraphy: A Popular Expla- 
nation.” G. W. de Tunzelmann, London. 
Published by Knowledge. Cloth. 104 pages. 
4% by 7 inches. 30 illustrations. Supplied 
by the ELEcTRICAL REVIEW at $1.00. 


An excellent little book for those who 
wish to know something of this interest- 
ing subject. It might have been shorter 
and simpler without disadvantage. 


“Velocity Diagrams: Their Construction 
and Their Uses.” Charles W. MacCord, New 
York. John Wiley & Sons. Cloth. 116 
pages. 5% by 814 inches. 83 illustrations. 
Supplied by the ELEctRIcAL REVIEW at $1.50. 


Consisting of an abstract of a series of 
lectures delivered at the Stevens Institute 
of Technology, this excellent book explains 
the principle of the more common and 
convenient graphical processes for deter- 
mining at any given instant the direction 
and velocity of the motion of a point. 
While intended for use in the classroom 
the book is so arranged as to be valuable to 
those who desire to study the subject with- 
out an instructor. 


“Primary Batteries: Their Theory, Con- 
struction and Use.” W. R. Cooper, London, 
The Electrician Printing and Publishing 
Company, Limited. Cloth. 324 pages. 
5% by 8% inches. 131 illustrations. Sup- 
plied by the ELecrrRIcaL REVIEW at $2.50. 


The author has attempted in this work 
to give a description both of the batteries 
which are in general use, and those which 
contain some element of practical or theo- 
retical interest. Standard cells are dealt 
with at some length and a chapter is de 
voted to carbon-consuming cells. The 
book is a compendium of information on 
the subject and may be regarded as the 
last word that has been said upon this 
rather important branch of electrical 
work. The typography of future editions 
might be made clearer with advantage. 


“Practical Calculation of Dynamo-Elec- 
tric Machines.” Alfred E. Wiener, New 
York. The Electrical World and Engineer. 
Cloth. 727 pages. 6 by 9 inches. 381 illus- 
trations. Supplied by the ELECTRICAL RE- 
VIEW at $3.00. 


This is the second edition, revised and 
enlarged, of Mr. Wiener’s excellent book. 
While many readers may be found to dis- 
agree with the methods employed, no one 
can find fault with the excellence and 
volume of the data given. Indeed, in this 
respect Mr. Wiener’s book probably sur- 
passes any similar publication that has 
yet appeared. The types of dynamos 
treated range through a very large num- 
ber of both American and foreign varie- 
ties, comprising practically all classes of 
machines now in use. In the second edi- 
tion the new matter comprises sections 
on the calculation of multipolar and mul- 
tiple-circuit dynamos, double-revolving 
motors, double-armature motors, etc. The 
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book is excellent in typographical appear- 
ance and binding. 


“Compressed Air and Its Application.” 
G. G. Hiscox, New York. Norman W. Hen- 
ley & Company. Cloth. 822 pages. 6 by 
9% inches. 545 illustrations. Furnished by 
the ELectricaL Review at $5.00. 


The author has succeeded in adding to 
the literature of this subject the first really 
complete handbook which has yet ap- 
peared. The commercial uses of com- 
pressed air in the mechanical arts are 
numerous and important, but, notwith- 
standing this fact, few subjects in 
mechanics have been so difficult to find 
accurate data upon and so little supplied 
with literature of permanent value. ‘This 
excellent work unites in a very attractive 
shape a great body of information per- 
taining to all of the applications of com- 
pressed air, and, while, as might be ex- 
pected, the case for compressed air as a 
motive power is given from a somewhat 


ex parte standpoint, the work is one of 
sufficient value to fill a place of consid- 
erable importance. An attractive typo- 
graphical make-up adds greatly to the 
volume. 


“Elementary Electricity and Magnetism, 
and Their Applications.” D. C. Jackson and 
J. P. Jackson, New York. The Macmillan 
Company. Cloth. 482 pages. 5 by 7% 
inches. 358 illustrations. Supplied by the 
ELECTRICAL REVIEW at $1.40. 


Here, at last, is a book that has been 
long awaited. While written as a text- 
book for manual training schools and high 
schools and as a manual for artisans, it 
is so prepared as to be useful for any in- 
telligent readcr who wishes to get a good 
conception of electrical actions and ap- 
paratus. In the past elementary text- 
books on electricity have generally been 
unfit for the general reader, and even those 
addressed directly at the general reader 
have most often failed in comprchensive- 


ness, in clearness and on account of the 
assumption, too frequently made, that the 
general reader is a fool. The authors of 
this excellent work have aimed at enlist- 
ing the interest and appreciation of in- 
telligent people and have succeeded in pro- 
ducing one of the most valuable and in- 
teresting books of its character that has 
yet appeared. 

“Elements of Physical Chemistry.” 
C. Jones, New York. The Macmillan Com- 
pany. Cloth. 565 pages. 514 by 814 inches. 
67 illustrations. Supplied by the ELECTRICAL 
Review at $4.00. 


This is the first thorough and complete 
treatise on physical chemistry that has 
appeared in the English language. Pro- 
fessor Jones is already well known in the 
scientific world by his excellent writings 
on the subject. In this larger and more 
pretentious work he has undertaken to 
give a general discussion of the entire 
subject of physical chemistry, according 


Harry 


4 


Vol. 40—No. 11 


to the most recent views upon that im- 
portant branch of science. It is beginning 
to be recognized that some of the most im- 
portant developments to be expected along 
general scientific lines is in the evolution 
of this exceedingly vital subject. The in 
terrelations of chemistry and physics have 
become closer as investigation has pro- 
ceeded in each of these sciences, and to- 
day the growing importance of electro- 
chemistry is largely due to the work of 
early investigators who first recognized 
the important interconnection of these sub- 
jects. Professor Jones has rendered no 
small service to American science in pre 
senting this excellent work. His style 
combines great elegance of diction with 
unusual clearness and simplicity of ex- 
pression so that while the present work is 


by no means intended for beginners it 
possesses almost fascinating interest for 
those familiar with the principles of 
chemistry, physics and electrodynamics. 


“The Engineering Index.” Vol. III. 
Edited by H. H. Suplee, New York and 
London. The Engineering Magazine. Cloth. 
1,030 pages and a frontispiece. 6 by 9 inches. 
o by the ELEcTRICAL Review at 

.00. 


The Engineering Index was originated 
in 1884 by Professor J. B. Johnson, and 
was first published in the Journal of the 
Association of Engineering Kocieties. 
After eleven years of publication in this 
journal the Index was made a feature of 
the Engineering Magazine, since which 
ume it has been continued with a con- 
stantly increasing scope. In its prepara- 
tion about 200 technical journals of 
all classes and representing all nation- 
alities are now read and indexed. As an 
illustration of the growth of the work it 
may be stated that volume ii of its repub- 
lication contained about 6,000 entries 
taken from sixty-two journals, while the 
present volume contains 40,000 entries 
taken from 200 journals and covering the 
period from 1896 to 1900 inclusive. The 
method of indexing adopted is simple and 
highly satisfactory and such as to make 
the volume actually what it purporte to 
be—an index of engineering literature. 
In each case articles referred to are given 
by title, together with their source of 
origin, length and the number of illustra- 
tions contained in them. The work is of 
immense value to those seeking informa- 
tion concerning the literature of any given 
subject. The typographical arrangement 
of the book is excellent and reflects credit 


upon both editor and publishers. The 
work as it stands is monumental for the 
colossal labor employed in its preparation, 
and is certain to find its place in all en- 
gineering libraries that desire a ready and 
easily accessible key to their contents. 
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Klectrical 
Patents 


M. Emile Batault, residing in Geneva, 
Switzerland, has been busy devising a 
novel form of alternating-current meter, 
and has obtained several patents in this 
country upon the same. The invention 
employs as its primary idea a register 
actuated by a rotating body or armature 
which is effected by the resultant field 
produced by two magnetic fields differing 
in phase, one of these fields being due to 
and varying with the current in the work 


ALTERNATING-CURRENT ELECTRIC METER. 


circuit, and the other field being due to 
and varying with the electric pressure. 
In a patent granted in 1900, there is 
set forth a meter of this type using a 
disc armature rotating in a plane closely 
adjacent to two magnetic poles each 
carrying a shunt coil, and one or both of 
said poles being provided with one or two 
series coils for inducing in the arma- 
ture magnetic fields differing in phase 
and eccentric to the fields induced 
by the shunt coils to thereby effect 
rotation of the armature. The Fou- 
cault currents thus induced in the 
armature produce a checking or braking 
effect, which in the measurement of cur- 
rents of substantially constant electro- 
motive force can alone be relied upon to 
Oppose registration. When, however, the 
electro-motive force is subject to varia- 
tion the inventor makes use of a separate 
permanent magnet to secure a constant 
checking or braking effect which shall be 
independent of any variation in the volt- 
age. When such permanent magnet is 
used for the purpose mentioned, it will be 
evident that the checking or braking ef- 
fect imposed upon the armature will be 
due to two factors—namely, the magnetic 
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retardation imposed by the permanent 
magnet and the generation of Foucault 
currents by induction—and since, as 
stated, the latter factor is a variable one, 
changing with changes in voltage, a cor- 
responding error in the registration will 
result, and the meter will register dis- 
proportionately greater or fewer watts as 
the voltage falls or rises. In order that 
this error may be practically minimized, 
the inventor has recently devised another 
improvement for which he has obtained 
another patent. He has found it neces- 
sary, in the construction of a meter for 
the purpose indicated, to depend upon the 
permanent magnet for the greater bulk 
of the braking effect. If, for example, 
fifty per cent of the braking or checking 
effect is due to the permanent magnet 
and fifty per cent to the inductive effect 
of the coils a variation of fifty per cent in 
the latter effect would result in an error 
of twenty-five per cent in the total check- 
ing or braking action, but if ninety per 
cent of the braking or checking effect is 
due to the permanent magnet and ten per 
cent to the effect of induction a similar 
variation in the latter effect will result 
only in a variation of five per cent in the 
entire braking or checking action. In 
order to secure this result he employs be- 
tween the two branches of the shunt mag- 
net a magnetic bridge or diverter made, 
for example, of laminated iron, and by 
means of which will be secured a partial 
closing of the magnetic lines of force 
below the armature so as to diminish in 
consequence the number of magnetic lines 
of force which affect the armature. This 
inagnetic bridge or diverter is placed be- 
tween the shunt coils and the revolving 
armature and preferably below the series 
coils, so that the action of the magnetic 
field in the armature produced by the 
latter coils will not be weakened, but will 
be rather strengthened. It is also possible 
to so arrange the magnetic diverter that 


it will perform the additional function of 
the closed short-circuit windings referred 
to in the first patent and by means of 
which the error above noted is overcome 
when the instrument is used on highly 
induetive circuits. , 
A novel water-proof and fireproof con- 
duit for electric wires has just been 
patented by Messrs. Edward D. and 
Horace N. Speer, of New York city. In 
the preferred form they provide an inner 
tube formed of any suitable material such 
as paper or muslin, the meeting edges of 


which are overlapped and cemented to-. 


gether. Before forming the tube, the ma- 
terial is thoroughly saturated with a fire- 
proofing solution composed of phosphate 
of ammonia dissolved in water. After 
saturation the material is dried and 
formed into the tube and is covered with 
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a coat of water-proof composition com- 
posed of eighty parts of refined asphalt 
and 100 parts of candle pitch, the candle 
pitch being melted and the asphalt mixed 
therein. These proportions may, of 
course, be varied as desired. While this 
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CONDUIT FoR ELECTRIC WIRES. 


water-proof coat is still soft and sticky, a 
cord of cotton, hemp, or the like, is wound 
tightly and spirally from end to end of 
the tube, said cord having first been 
thoroughly saturated with fireproofing so- 
lution and dried. As a result, the cord 
will embed itself in the water-proof coat 
and be secured thereby when the coat 
dries. Over the whole is braided a suitable 
cover, the yarn of which is also made of 
fireproof, and finally a coat of water-proof 


paint is applied to the cover. This con- | 


duit, besides being fire and water-proof, 
also has great flexibility, and the inventors 
claim that it can be manufactured more 
cheaply than any other now on the market. 

Another improvement has been made in 
theconstruction of knife switches. The base 
or socket piece is of substantially the usual 
construction comprising a sheet metal 
strip provided with divergently disposed 
jaws having out-turned terminals. The 


invention resides particularly in the con- 


struction of the knife or portion arranged 
to engage between the jaws. This is also 
made of sheet metal having a loop ar- 
ranged to surround the knife bar. the 
terminals or contact blades being arranged 


ELECTRIC SWITCH. 


in convergent relation and spaced a slight 
distance apart, these blades being adapted 
to fit between the jaws of the socket 
piece. The construction is very simple 
and inexpensive, and besides, will adapt 
itself to the socket, should either element 
become bent or distorted. The inventor 
of this device is Mr. Thomas H. Brady, 
of New Britain, Ct. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Photometers and Comparimeters. 

The accompanying illustrations repre- 
sent two interesting instruments manu- 
factured by the Bryan-Marsh Company, 


APPARATUS. 


standards, consisting of lamps. They are 
also fitted with resistance sliders, whose 
temperature coefficients are negligible. 
The comparimeter is an arrangement in- 


_A New Form or PHOTOMETER. 


of New York. The photometer is of the 
Bunsen pattern and is fitted with a motor- 
driven apparatus for revolving the lamp 
under test. It is arranged to use sec- 
ondary lamp standards in comparison and 
is designed for quick and accurate work, 
particularly in the testing of large lots 
of lamps by stations. The revolving ap- 
paratus is so arranged as to give about 
180 revolutions per minute, and by means 
of an ingenious friction clutch all that is 
necessary is to press the lamp down upon 
its socket when it is immediately engaged 
and lighted. To remove the lamp all that 
is necessary is to pull up on it, when the 
reverse mechanism of the revolving ap- 
paratus is thrown into play and the lamp 
is rapidly unscrewed. This admits of very 
quick handling and 
saves much loss of 


time in adjusting the at, - ‘ 


Eth 


lamps under test. The 
photometer is fitted 
with a Bunsen screen 
of great delicacy, a 
hand-wheel being pro- 
vided at the lower left-hand side of the 
machine for moving the screen on the 
scale. Each photometer is provided with 
a complete set of checking and working 
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ELECTRIC LAMP COMPARIMETER, 


tended to give rapid and verv accurate 
comparative tests of lamps of the same 
candle-power and voltage. The instru- 
ment works on the well-known principle 
of the gas voltameter. Upon the passage 
of the current gases are liberated in each 
of the two vertical tubes of the machine, 
and when that having the lowest level 
reaches 100 on the scale current is shut 
off. The percentage consumption of cur- 
rent of the other lamp is immediately 
given by reading the scale. About thirty 
seconds are required for this test, which 
is also claimed to be very accurate. 

ad 
A New Synchronism Indicator. 


The accompanying illustration repre- 
sents a synchronizing machine made by 


A NEW SYNCHRONISM INDICATOR APPARATUS. 


Mr. Paul M. Lincoln, Niagara Falls, its 
inventor. This instrument is constructed 
upon a very ingenious and beautiful prin- 
ciple, set forth by Mr. 
Lincoln in his paper 
read before the Ameri- 
can Institute of Elec- 
trical Engineers at the 


Buffalo convention last 
summer. It performs 
simultaneously ‘three 
functions. It shows, first, the ex- 
act point of synchronism; second, 
whether the incoming alternator is 


running too fast or too slow, and third, 
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how much too fast or too slow it is run- 
ning. The machine is made amply large, 
the diameter of the dial being twelve 
inches so that it may easily be seen by both 
switchboard attendant and the man regu- 
lating the speed of the engine or water- 
wheel. The non-inductive resistance in 
series with one of the armature circuits of 
the machine consists of an incandescent 
lamp which, being mounted behind the 
translucent dial of the apparatus, makes 
it readily readable at night. The instru- 
ment is made for 110 volts standard and 
for the various standard frequencies. The 
instrument is capable of very rapid and 
accurate work. For example, five of the 
5,000-horse-power alternatcrs of the 
Niagara Falls Power Company have 
been paralleled successfully in three 
minutes by its use, whereas, with the syn- 
chronizing lamps formerly in use, twenty 
minutes would have been considered rapid 
work. 


—— 


Electric Light Blue-Printing 
Apparatus. 
The accompanying illustrations exhibit 
an interesting and efficient machine for 


Fia. 1.—ELECTRIC BLUE-PRINTING APPARATUS— 
ING ON THE PAPER. 
making blue-prints or photographie prints 
of any kind indoors, either by day or by 
night. The apparatus may very readily be 
understood from the accompanying en- 
gravings. It consists essentially of a 
cylinder of glass mounted in a frame on 
trunnions and capable of being locked in 
either a vertical or horizontal position. 
An arc lamp of the enclosed type is sus- 
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pended from a standard centrally over the 
axis of the glass cylinder. The lamp is 
swung from a cord running over a system 
of pulleys to a piston working in a long 
vertical cylinder which is supplied with a 
valve. The lamp being heavier than the 
piston tends to descend, and its rate of 
motion may be governed very accurately 
by setting the valve. In this way the lamp 


may be made to require from five seconds — 


to twenty minutes in traveling through 
the cylinder. This regulation is, of course, 
made with reference to the sensitiveness 
of the blue-print paper used. When the 
lamp has reached its maximum downward 
position, the supply of current is auto- 
matically cut off, the cutout being heid in 
this position until the lamp is returned 
to its normal position above the cylinder. 

The method of using the machine is 
very simple; the glass cylinder is put in 


Fig. 2. ELECTRIC BLUE-PRINTING APPARATUS— 
READY To BEGIN PRINTING. 


horizontal position, the tracing and sen- 
sitized paper being placed on the outside 
of it and covered by the canvas belt which 
surrounds it. This can be drawn taut by 
a roller handle provided for that purpose. 
The cylinder is then turned up to a ver- 
tical position, the lamp is brought down 
to the level of its top and the current is 
turned on. The lamp slowly descends 
through the cylinder, the time having 
been determined by the quality of blue 
paper used, and is automatically ex- 
tinguished when it reaches the bottom of 
its course. All that is necessary then to 
do is to wind up the lamp by means of the 
windlass, take off the blue paper and start 
over again. The apparatus is made by 
the Elliott Electric Blue Print Company, 
of Pittsburgh, Pa., and is already in use 
in @ number of manufacturing establish- 
ments. 
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Telephone Pay Station. 


Among the many devices which have 
been produced from time to time to in- 
crease the use of the telephone among 
those subscribers who have not enough 
business to use an individual apparatus, 
the pay-station idea has been given con- 
siderable attention. i 

The Chicago Pay Station Co., Chicago, 
Ill., manufactures a pay-station apparatus 
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AUTOMATIC Pay STATION APPARATUS. 


illustrated in these columns. This is 
claimed to be a strictly high-grade ma- 
chine and is giving complete satisfaction 
to the telephone companies which have 
used it. It can be fitted to any style 
telephone and operated over any line. It 
is entirely mechanical and simple in oper- 
ation. The signals are strong and dis- 
tinctly transmitted. Where more than 
one slot is used, a rejector device throws 
out any coin which may be deposited in 
the wrong slot by mistake or otherwise. 

The case is in one piece and the money 
drawer fitted flush, allowing no oppor- 
tunity for prying the box apart. This 
drawer is fitted with a combination lock 


making it very secure. 

There are two styles of mounting, either 
directly on the back board or at the side 
of the telephone by means of a mounting 
plate, as shown in the accompanying illus- 
tration. 


Professor P. Zeeman, in a paper recently 
read before the Amsterdam Academy of 
Sciences (November 30, 1901), stated that 
he had been investigating the limite of 
resolving power obtainable by means of 
the Michelson echelon grating spectro- 
scope, with an instrument consisting of 
thirty plates, each 7.8 mm. thick, set at 
steps of one mm. Testing by means of 
light sources in magnetic fields of grad- 
ually increasing intensities, he found that 
the resolving power was almost equal to 
its theoretical value. | 
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The Chicago Automobile Show. 


HE Automobile Show, with Henri 

T Fournier in attendance, and Prince 

Henry of Prussia, have given Chi- 
cagoans much to talk about this week. 

The Coliseum, in which the auto- 
mobile show was held, was thrown open 
to the public on Saturday, March 1, 
but it was not until Monday that all the 
exhibits were thoroughly installed, and 
the crowds began to discover that the 
gréatest automobile show ever held was 
doing business in Chicago. From that 
day to the end of the exhibition the 
throngs of admirers of the horseless car- 
riage came and went, all pleased with the 


tric carriages more than held their share 
of public attention and interest. The 
electric carriage is growing in popularity 
and will continue to do so as the public 
realizes the superior qualities of these 
machines compared with the intricate 
mechanism of the steam and gasoline 
vehicles. 

The largest exhibit of the electrical 
part of the show was that of the Electric 
Vehicle Company, of Hartford, Ct. 

A number of beautiful types of electric 
vehicles, including a straight front 
brougham, a Mark XIX cabriolet, a Mark 
III phaeton, a Mark XIX surrey, a Mark 


THE AUTOMOBILE SHOW AT THRE COLISEUM, CHICAGO, ILL. 


remarkable array of machines which had 
been gathered together for their inspec- 
tion. 

The Coliseum was appropriately deco- 
rated for the occasion, the floor space ar- 
ranged in most convenient manner, th 
lights so placed as to give the very best 
effect, all of which resulted in making the 
visitor linger long in the grand building 
and enjoy every moment of his stay. 

Nearly one hundred exhibits were in- 
stalled, embracing everything pertaining 
to the automobile industry. 

The electrical side of the show was ex- 
ceedingly interesting. The manufact- 
urers have been busily at work during the 
past year improving the appearance of 
their carriages and making them more 
substantial. It may be eaid that the elec- 


XIX tonneau, an Elberon victoria and a 
Seabright runabout, are shown. 

All of the above types except the last 
three were seen at the show a year ago, 
and are well known and in common usage 
upon our public thoroughfares. In each 
instance a flexible running gear is pro- 
vided, comprising axle members and rear 
members flexibly connected thereto. This 
company, on the heavier types of vehicles, 
uses the very desirable double-motor drive, 
permitting the use of solid rear axle and 
obviating all necessity for complicated 
balance gears. The motors are hung upon 
the rear axle, and the armature shaft 
bears a pinion, driving directly into the 
gear upon the driving wheels. A series 
parallel method of control is used in all 
cases, and a specially designed controller 


with a reversing switch gives three speeds 
forward and reverse. Both foot and emer- 
gency brakes are provided. 

The Mark XIX tonneau is shown for 
the first time this year, and is a radical 
departure from anything produced up to 
the present time. The general lines of the 
body are decidedly Frenchy, and the bat- 
tery is divided into two sections, one of 
which is borne under the seat, while the 
other is carried in the dash. A series 
parallel controller is employed, and the 
controller handle is provided with a 
thumb-press, which controls a lock that 
normally holds the controller handle in a 
vertical position. The forward speeds are 
secured by moving the handle forward 
from the vertical position. To go from 
the “go-ahead” to the “reverse” position 
it is necessary to depress the thumb-but- 
ton on the handle. 

The Elberon victoria and Seabright 
runabouts also have the batteries divided 
and certain advantages are obtained in 
thus distributing the weight more evenly 
over the front and rear axles. The gen- 
eral design, both from esthetic and 
mechanical standpoints, has been worked 
out with great care and skill, and the re- 
sult is shown in the production of a num- 
ber of vehicles to which the general public 
has already taken very kindly. 

The electric tonneau is designed to fill 
the want of a thoroughly first-class elec- 
tric carriage that looks more like an auto- 
mobile than the horseless carriage, and 
it is so arranged that the tonneau can be 
quickly removed and the vehicle converted 
into a single-seated carriage, or it can be 
equipped with a surrey back, or with a 
rumble for the coachman, all of which 
makes it a most attractive vehicle for those 
who are contemplating the purchase of an 
electric carriage for their several needs. 

The Elberon victoria will take the place 
of the small victoria this company put 
out last year and which proved a very 
fashionable and attractive vehicle. It is 
easy of access, and, with or without the 
top, is a carriage that will at once com- 
mand admiration from its general lines 
and easy riding. All of these electric 
vehicles are equipped with the Exide bat- 
tery, which has given such wonderful re- 
sults in the past year in automobile work 
and while the rated capacity of the car- 
riage is shown to be forty miles it will 
greatly exceed that mileage under good 
conditions. 

The International Motor Car Com- 
pany, which manufactures electric vehicles 
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at its Indianapolis factory, had an inter- 
esting exhibit, consisting of a surrey, 
handsomely finished, weighing 1,800 
pounds, equipped with two motors with 
a normal capacity of four horse-power, 
capable of standing an overload four 
horse-power additional; a road wagon 
with one motor of two horse-power, capa- 
ble of a two-horse-power overload, and a 
handsome delivery wagon with the same 
motor equipment as the surrey. On all 
of these vehicles the National battery is 
used. 

The Buffalo Electric Carriage Com- 
pany exhibited its well-known Buffalo 
stanhope, a “Specialty Ideal for Doctors,” 
a very beautiful and substantial machine 
and one which Mr. Babcock, the president 
of the company, says is giving the very 
best of satisfaction. The. stanhope has 
broad seats and will carry three people. 
The company also makes a “Golf Brake,” 
which has two seats and will accommo- 
date six people. These carriages have six 
speeds forward and reverse. Its highest 
speed is fifteen miles per hour, but the 
greatest mileage is obtained at an in- 
termediate speed of eight miles. 

The storage battery used in this car- 
riage has a capacity of fifty miles on 
one charge over level roads, and on a 
trial trip under normal conditions of 
roads, sixty-one miles was made at 
highest rate of speed. The battery can 
be fully recharged in three hours from 
any one hundred and ten volt cir- 
cuit, direct current, at a cost not to ex- 
ceed thirty-five cents. 

The Baker Motor Vehicle Company, 
of Cleveland, Ohio, submitted its exhibit 
to the public with the following sentence 
which was prominently displayed: “We 
will leave you to judge.” It was a 
beautiful exhibit which the Baker com- 
pany installed, consisting of runabouts 
and stanhopes. Forty miles per charge; 
speeds, six, eleven and fourteen miles per 
hour; weight, complete with battery, 600 
pounds; light in action, with the least 
resistance and friction, are the good 
points of the Baker runabouts. The Baker 
stanhope weighs 900 pounds, is graceful 
of design and elegant in finish. 

The Porter Battery Company, of Wau- 
kegan, Ill., occupied a space showing 
various sizes of its batteries, and two 
vehicles equipped with same. The Porter 
battery is well known, and the company 
claims for it features which make it es- 
pecially adaptable for automobile pur- 
poses. 

The National Carbon Company, of 
Cleveland, Ohio, displayed a handsome 
collection of dry batteries, embracing the 
Auto cell and Columbia types. One 
feature of this exhibit which was of es- 
pecial interest was a large Columbia cell 
of 2,000 amperes—the largest dry battery 
ever constructed. 
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Chicago Electrical Notes. 


(By Our Special Correspondent.) 


Conduit Company, of West Pull- 

man, was destroyed by fire on the 
night of February 25. The damage is 
estimated at $30,000. The cause of the 
fire is unknown. It is understood that the 
company will rebuild at once, and that the 
fire will in no way interfere with the fill- 
ing of its orders. 


T HE plant of the Electrolysis Proof 


Mr. G. H. Atkins, who for several years 
has been identified with the electric 
vehicle industry in the West, has been ap- 
pointed manager of the Chicago office of 
the Electric Storage Battery Company. 
Mr. Atkins resigns the position of gen- 
eral western agent of the Electric Vehicle 
Company to take charge of this office. He 
is well known in electrical circles, having 
been connected with the General Electric 
Company in Chicago for about ten years. 


On February 29 five horses were killed 
by a very peculiar accident which caused 
some comment among electricians in the 
city. The heavy rains had filled the streets 
with mud and water and horses crossing 
at a point on Twelfth street were sub- 
jected to shocks of sufficient strength to 
electrocute them. It seems that the 
trouble was caused by a defective insula- 
tion to one of the guy wires on the iron 
pole. This pole was set in an iron case 
which was filled with concrete. The cur- 
rent escaped from this pole at the earth’s 
surface, and found, in the mud and water 
with which the pavement was covered, 
a conductor of the current to the track 
of the car line. The horses wading into 
this, with their front feet near the track 
and the rear near the pole, formed a cir- 
cuit of less resistance and, therefore, got 
the severe shocks which promptly put 
them out of action. Five horses were in- 
stantly killed and two others knocked 
down. Much excitement was caused by 
the cry of “live wire,” and the police were 
hurried out by a riot call sent in from the 
frightened district. 


It is now said that the traction com- 
panies of Chicago, in order to secure an 
extension of franchises, will propose to 
pay to the city government, in lieu of 
taxes, ten per cent of their gross earnings. 
In 1901 the gross receipts of the Union 
Traction Company were $7,289,137, while 
the total receipts of the Chicago City Rail- 
way amounted to $5,900,271. Under the 
ten-per-cent proposition the companies 
would last year have contributed $1,318,- 


940 to the city government, an increase 
of $680,900 over the amount of taxes 
actually paid the city. It is said that in 
the event that such a proposition as this 
is made there will be an effort to have 
twenty per cent of the gross earnings sub- 
stituted for ten per cent. 


The announcement that the Illinois 
Telegraph and Telephone Company has 
completed more than five miles of tunnels 
under the heart of the city of Chicago, 
and that the work will be rapidly pushed 
from this time forth, coupled with the 
statement that these tunnels were large 
enough to be used, not only for telephone 
wires but for mail and merchandise de- 
livery tubes, has aroused certain of the 
aldermen of the city, and last week a reso- 
lution was presented in city council and 
adopted providing for a committee to ex- 
amine these tunnels and see what size they 
were, to what purposes they were to be 
put, and whether there had been any in- 
fringement of the rights of the city. 


City Electrician Ellicott, who is a mem- 
ber of the city council telephone commit- 
tee, has stated that the ten-party line ought 
to be abolished. He says the Chicago Tele- 
phone Company has been educating the 
people to use these party lines to the 
detriment of the regular patrons, and that 
in consequence the entire system is retro- 
grading. Mr. Ellicott says he thought the 
company was rapidly finding out that the 
party-line system or the nickel-in-the-slot 
telephone was a bar to good work. He 
declares that the committee would oppose 
the ten-party line and limit the number of 
users on one circuit to four in order to 


protect the patrons who pay the maximum . 


price and use the telephones only for 
legitimate business purposes. 


The reports recently circulated to the 
effect that the Yaryan and Evanston 
Illuminating companies, of Evanston, Ill., 
were to be consolidated and reorganized 
under a new franchise are without foun- 
dation in fact. I am reliably informed 
that the Evanston Electric Illuminating 
Company, which is owned by the West- 
inghouse interests in Pittsburgh, has not 
been sold and has not purchased the 
Yaryan plant, nor is it negotiating for it. 
As a statement to this effect was made 
in these “notes,” I take this occasion to 
correct it. 

Chicago, March 8. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT _ _ 


— -= 


CORNWALL-TORONTO ELecTRIC Roan — A 
charter has been given to Boston capitalists 
to build an electric line from Toronto to 
Cornwall and a line from Brockville through 
Smith Falls to Ottawa, in all about 350 
miles. The fund for this purpose will be 
$8,000,000, and the work will be pushed to 
an early completion. 

TRACTION, GAS AND ELECTRIC LIGHTING 
COMPANIES IN RHODE ISLAND ARE CONSOLI- 
pATED—It has been announced that the 
Union Traction, capitalized at $8,400,000; 
Providence Gas Company, with $5,000,000 
in stock, and the Narragansett Electric 
Lighting Companies, capitalized at $2,750,- 
0v0, are united. United States Senator 
Nelson W. Aldrich, the president of the 
Union Traction Company, has been in Provi- 
dence in consultation about the new com- 
pany, the capitalization of which is not yet 


made public. 

EVERETT-MoorRE SYNDICATE HOLDINGS SOLD— 
By the action of the sales committees of 
the bankers’ committee having in charge 
the affairs of the Everett-Moore Syndicate, 
nearly all toe holdings of the syndicate in 
Big Consolidated Street Railway stock have 
been sold to the Andrews-Stanley interests. 
The actual number of shares of stock which 
will be turned over to the new manage- 
ment is 43,000. The Everett-Moore Syndi- 
cate will retain 2,000 shares. With the 
27,000 shares which the Andrews-Stanley 
Syndicate now owns the new management 
will hold 70,000 shares and the controlling 
interest in the street railway property. Its 
interest will be 5,000 shares, more than half 
the total number of shares in the company, 
which is 135,000. The transaction involves 
$3,440,000, as the stock was sold at $80 a 
share. This, with the other properties which 
the Everett-Moore interests have disposed 
of, and the sale of the Detroit United Rail- 
way, which is proposed, will relieve the 
situation with the syndicate, and again, it 
is claimed, put its financial affairs on a 
practically sound basis. Besides the Big 
Consolidated Railway the properties that 
have already been sold are the Akron-Canton 
Interurban line, the Canton and Massillon 
City lines, and the Canton-Massillon Interur- 
ban line, together with the extension of the 
latter road to Navarre. The sale of the 
Detroit United Railway is expected to fol- 
low soon. 

New WaATER-PowER ProvEcT—It is an- 
nounced that definite efforts are to be made 
to the end of harnessing some of the 
natural water powers about Duluth. The 
city council, at a recent meeting, received 
an application from the Highland Canal 
and Power Company for a twenty-five-year 
franchise, authorizing it to erect and 
operate a water and electric power and 
light plant, and construct canal basins, pipe 
lines, etc. Within the next two years the 
company expects to spend something like 
$2,500,000 in constructing the necessary 


canals, reservoirs, and power plant, de- 
signed to furnish from 35,000 to 50,000 
horse-power to turn the wheels of various 
industries at the head of the lakes. It hopes 
to begin operations by October 1, 1903, and 
is already making contracts to furnish power 
at that time. The lower part of the system 


will be developed first. This includes the 
Cloquet River and Wild Rice Lake, and the 
latter will be one of the reservoirs. Active 
work will begin this coming summer upon 
the dams and reservoir system. It is esti- 
mated that the first 25,000 horse-power will 
cost about $2,000,000. The price to con- 
sumers will range from $20 to $35 a year 
per horse-power for an alternating current 
delivered on the premises. The Highland 
Canal and Power Company is a subsidiary 
corporation of the Northwest Power and 
Transportation Company, a New Jersey cor- 


poration, with a paid-up capital of $5,000,000. 


NorTH River TUNNEL TO BE FINISHED— 
The New York & Jersey Railroad 
Company was incorporated several weeks 
ago under the laws of both New York and 
New Jersey to complete the tunnels under 
the North River, connecting New York city 
and Jersey City, which were begun many 
years ago by the Hudson Tunnel Railway 
Company and subsequently abandoned. The 
northerly of the twin tunnels was com- 
pleted, before the abandonment, for a dis- 
tance of 3,920 feet and the southerly tunnel 
for about 600 feet. It will be remembered 
that a serious disaster, causing the loss of 
several lives, coupled with financial em- 
barrassment, caused the abandonment of 
the work. The officers of the new company 
are William G. McAdoo, president; W. G. 
Oakman and E. C. Converse, vice-presidents; 
Henry A. Murray, treasurer, and Charles M. 
Jacobs, chief engineer. The board of di- 
rectors includes Messrs. E. H. Gary, of the 
United States Steel Corporation; Anthony 
N. Brady, E. C. F. Young, G. Tracy Rogers 
and other gentlemen of equal prominence 
in financial and railway circles. The capi- 
tal stock of the new company is $8,500,000, 
divided into $3,500,000 of six per cent non- 
cumulative preferred stock, which is now 
issued, and $5,000,000 of common stock. The 
charter permits the company also to issue 
$7,000,000 of five per cent bonds, of which 
$4,500,000 have been issued. Of the rest 
of the authorized bonds, $2,000,000 are re- 
served for the purchase of additional prop- 
erty. The plans of the company include the 
immediate completion of the north tunnel 
and the erection of surface terminals in 
Jersey City and New York, at which con- 
nection will be made with trolley cars of 
the North Jersey Street Railway Company 
and other New Jersey corporations and the 
Metropolitan Street Railway Company on 
the New York side of the river. In all, 1,580 
feet of the tunnel remain to be built, and 
this is immediately to be finished, equipped 
with two tracks and operated by electricity. 
Pending the completion of the second tunnel 
cars Of special design will have to be used 
in the north tunnel. Electrical traction, of 
course, will be used. It is expected that the 
work can be finished inside of two years. 
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ELECTRIC RAILWAYS 


Troy, N. Y.—The survey of the new elec- 
tric road to connect Troy and Williamstown 
is about completed. The plans provide for 
fifty miles of new road. 


RoME, N. Y.—The common council of 
Oneida has granted the Street Railway Com- 
pany of that city a franchise to build a trol- 
ley road from the east to the west line of 
the city, with a branch to the central sta- 
tion. Work must be begun by April 15 and 
completed by November 1. 


DECATUR, ALA.— Mr. J. T. Cross, an owner 
of electric railways in Tennessee and Ken- 
tucky, has been in Decatur recently for the 
purpose of securing the holdings of the De- 
catur Railway Company. Should he be un- 
successful in this direction, it is said that 
he will seek a franchise to construct and 
maintain an independent line. 


TOLEDO, OHIO—Colonel J. C. Bonner and 
Julian Tyler are home from Fort Wayne, 
where they secured the extension of and 
more privileges under their electric railway 
franchise in that city. The franchise covers 
four and one-half miles of track through 
the city, and belongs to the Ohio & Indiana 
Air Line road, which has acquired control 
of the Bryan Air Line. 


ATLANTIC City, N. J.—Operations have 
been commenced by the Chelsea Heights 
Traction Company. One line will run from 
the ocean front at Albany avenue to Chelsea 
Heights and another from the board walk 
at Florida avenue across the Thoroughfare 
and thence to Pleasantville. It is also pro- 
posed to run a line from Chelsea Heights to 
connect with the Pleasantville extension. 


Des Moires, Iowa—It is announced that 


improvements in the Polk street railway 
lines will be in the shape of an extension 
of the Third and Fourth avenue line to 
Mercy Hospital, and the extension of the 
West Ninth avenue line to the new hospital 
near Crocker Woods. An effort will also 
be made to complete the line from Flint 
Valley to Ankeny and Polk City during this 
year. 


PHILADELPHIA, Pa.—The Union Traction 
Company, which has the right to construct 
a trolley line on tne new boulevard to be 
opened in the northeast part of German- 
town, is making plans for this line which 
will connect Glenside with either the Ger- 
mantown avenue or York road trolleys at 
Mill street or Chelten avenue. Trolley con- 
nections will also be made from Glenside to 
Willow Grove. 


DETROIT, MicH.—The executive committee 
of the American Street Railway Associa- 
tion met at the Hotel Cadillac, Detroit, 
Mich., recently, and perfected arrangements 
for the annual convention to be held there 
October 8, 9 and 10. The officers of the 
committee were: H. H. Vreeland, New York, 
president; C. W. Wasson, Cleveland; C. E. 
Foster, Boston, and H. M. Sloan, Chicago, 
vice-presidents; T. C. Pennington, Chicago, 
secretary and treasurer. , 
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ELECTRICAL SECURITIES 


Although the market generally was char- 
acterized by dull and professional dealings, 
there has been a moderate and somewhat 
irregular improvement, as a comparison of 
conditions of a week ago show that the ten- 
dency has been upward, and some good 
gains for the week have been made. 

Much of last week’s apathy, however, can 
be traced to the interruption of business 
caused by the damage done by storms to 
telephone and telegraph wires, the delays in 
the mails, and also the absence from the 
city of many prominent financiers and 
operators. 

While the attitude of the administration 
at Washington in regard to corporations is 
such as to cause grave concern in financial 
circles, the disposition thus far displayed 
will result in no permanent harm. The 
Northern Securities situation, and its cog- 
nate matters, and the year’s harvest still 
remain the most important questions, the 
solutions of which will have largely to do 
with the year’s drift of prices in the stock 
market. The general commercial prosperity 
continues, as is shown by recent data of 
conditions in all industrial centres. Rail- 
road earnings are not so universally favor- 
able as a short time ago, but most systems 
show increased earnings, even over last 
year’s figures. An impartial survey of the 
situation at large reveals nothing to indi- 
cate that any permanent check has been ad- 
ministered to our industrial expansion, and 
in the local market the stability of a num- 
ber of high-grade securities has revealed the 
existence of a continuing investment de- 
mand of unsuspected extent. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
MARCH 8, 

New York: Closing 
Brooklyn R. T............0cc cee 64 
Con. GaSe o14 5h sii d Bode 221 
Gen, BLOC; os 6c eo a Gates ha ee Soe 299% 
Man: ljatoxtien Acie reuni pierd 131 
Met: Ste RY cide cin cetsieweesn eck 168 
Kings Co. Blec..........c.ceceee 191 
N. Y. & N. J. Tel. Co............. 169 
Telep., Tel. & Cbl. Co............ 5 


General Electric rose to record conditions 
during the week, going up to 302, and then 
Settling to 300. This was probably caused 
by the continued talk that the capital stock 
is to be increased, with incidental and val- 
uable stock privileges to shareholders. 

The Metropolitan Street Railway has an- 
nounced a plan for the establishment of a 
pension system for superannuated employés. 
The maximum age is seventy years, but 
those whose ages range from sixty-five to 
sixty-nine may be retired under pension if 
found incapacitated. 

It has been stated that enough proxies 
have been secured to assure a favorable vote 
on the question of leasing the holdings of 
the Metropolitan Street Railway. 


Boston: Closing. 
Am. Telep. & Tel................. 161 
Edison Elec...............cce000. 260 
New Eng. Tel.................... 141 
Mass. Elec. pf.................... 96% 
Westing. Mfg. pf................. 91 


Western Telephone & Telegraph... 1051 


ELECTRICAL REVIEW 


The Wall Street Journal says: “Rumors 
relating to a prospective stock issue by the 
American Telephone and Telegraph Com- 
pany as a basis for the advance in price of 
stock are believed to be premature. Of 
course, it is known that the American Tele- 
phone and Telegraph Company will be 
obliged to call upon stockholders before the 
close of the year for new money to meet 


extensions and acquire its proportion of new ` 


stock issued by its subcompanies, but it is 
not believed that this new stock issue will 
come before July. The company is now said 
to be ‘flush with money.’ ” 


Philadelphia : Closing. 
Elec. Co. of America............ 7 
Philadelphia Elec................ 5 
Union Traction.................. 39% 
United G. I. Co................. 120 
Elec. Stor. Bat. c................ 63 
Elec. Stor. Bat. pf............... 65 


The annual meeting of Philadelphia Elec- 
tric stockholders will be held in Camden, 
April 9. Books close March 19 and reopen 
April 1. 

It appears to be settled that the Union 
Traction stockholders will ratify the lease 
of the road to the Consolidated Traction 
Company. 


Chicago Closing 
Central Union Tel............... 40 
Chicago Edison Light........... 169 
Chicago Telep.................... 178 
Metropolitan El. pf.............. 9014 
National Carbon................. 191% 
National Carbon pf.............. 84 
Union Traction................... 14% 
Union Traction pf............... 48% 


Directors of the Chicago Telephone Com- 
pany have reduced the dividend rate from 
twelve per cent to ten per cent per annum. 
They declared a quarterly dividend the 
amount being $2.50 per share instead 
of $3, as paid formerly. The dividend 
is payable April 1 to stockholders of record 
at the close of business March 27. There 
are various reasons for the reduction of the 
Telephone dividend rate. One is the in- 
crease in taxation, another the recent deci- 
sion of Judge Tuley limiting the price of 
telephone service and a third the increase 
in the amount of stock. The company has 
already issued $1,000,000 of new stock this 
year and will add $2,000,000 more. The 
amount now outstanding is $10,000,000, and 
the additions to be made will raise the figure 
to $12,000,000. It is doubtful if the earnings 
during the year, after the deduction of the 
increased charges, would be sufficient to 
maintain the old rate. 

To provide extra terminal facilities, the 
Metropolitan Elevated Railway Company 
has purchased property on Market street at 
an aggregate cost of $771,000. Metropolitan 
stocks were firm on the stock exchange as a 
result of this move. 


TELEPHONE AND TELEGRAPH 


PITTSBURGH, Pa.—The stockholders of the 
Central District Printing and Telegraph 
Company at a meeting recently held in Pitts- 
burgh, voted to increase the capital stock 
from $7,500,000 to $10,000,000. 
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Antigo, Wi1s.—The Antigo Telephone Com- 
pany has completed arrangements for a long- 
distance telephone service via Wausau. The 
material 1s already on the ground and 
operations will commence as soon as 
weather will permit. 


VALLEY, Nes.—At a meeting of the citizens 
recently, it was decided to form a stock 
company with a capital of $10,000 to estab- 
lish an independent telephone company, 
eventually to connect with other independ- 
ent lines throughout the state. 


TOLEDO, OHI0o—The Central Construction 
Company, which is performing the building 
work for the Home Telephone Company, is 
making splendid progress, as shown by a 
report submitted by the engineer in charge. 
The company has 5,513 three-year contracts 
with telephone subscribers and expects to 
have its exchange in good operation early 
this coming summer. 


OTTAWA, OH10o—The Columbian Telephone 
Company, of Chicago, Ill, will locate in 
Ottawa the coming summer and erect a 
plant for the manufacture of telephone sup- 
plies, switchboards and telephones. A stock 
company consisting of local business men 
has been organized with a capital stock of 
$250,000 and work will be commenced at 
once preparatory to erecting the factory. 


ELECTRIC LIGHTING | 


CHIcaAgo, ILu.—The electric light plant at 
Oak Park has been destroyed by fire at a loss 
of $100,000. 


SHEFFIELD, ALA.—The application of F. C. 
brumbach for an electric light franchise 
for Sheffield has been declined by the city 
council. 


Bay City, MicuH.—The Bay City Gas and 
Electric Company has been awarded the 
Essexville electric light franchise, and will 
Supply both the village and private citizens 
with light and power. 


MANSFIELD, Pa.—The borough council of 
Mansfield has closed a contract with the 
Electric Light Company for lighting the 
streets of the borough for ten years; the 
contract price is $1,000 a year. 


ANNAPOLIS, Mp.—The state building com- 
mission is said to be looking around for a 
desirable location to establish an electric 
light plant and power-house in the city. 
Several localities have been declared avail- 
able. 


SHERIDAN, Wyo.—The Sheridan Electric 
Light Company has sold the entire plant to 
an eastern company. The plant is one of the 
best paying institutions in the city and the 
improvements cont>mplated will greatly in- 
crease its value. 


CoLtoraDo Sprinas, Cot.—Local merchants 
have subscribed about $25,000 to the funds 
started in this town recently for the pur- 
pose of establishing an electric light plant 
to furnish light and power to storekeepers 
only. It is "believed that not much over 
$30.000 will be needed for the proposed ne-v 
plant, and the subscription list will prob- 
ably be closed very soon. 
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INDUSTRIAL ITEMS 


THE CENTURY LAMP CoMPANy, Bellaire, 
Onio, has issued two catalogues known as 
numbers 3 and 5, the former of which is 
devoted to incandescent lamp shades and 
the latter to inner globes for incandescent 
lamps. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill., has just issued circulars describ- 
ing the Eaco visual signal metallic circuit 
switchboards, and the Eaco country or party- 
line switchboards for metallic or grounded 
circuits. 


THe NATIONAL CONDUIT AND CABLE CoM- 
PANY, Manufacturer of bare copper wire and 
cables, paper-insulated cables and cement- 
lined conduits, has removed its Boston office 
to the Delta Building, Post Office Square. 
The eastern manager is Mr. F. S. V. Sias. 


THE CHARLES E. DusTIN Company, New 
York city, makes a specialty of securing for 
its patrons a good line of slightly used, but 
high-class machinery. The company has 
ready for immediate delivery some fine ap- 
paratus, and solicits information from 
prospective users of electric power. 


THE WHEEL TRUING AND BRAKE SHOE CoM- 
PANY, Detroit, Mich., is sending out a unique 
reminder in the shape of a cardboard disc, 
which introduces its trade expression, 
“round and true,” to which is attached an 
address tag bearing an illustration of this 
device and a short catchy advertisement 
phrase. 


Mr. Max LOWENTHAL, a well-known elec- 
trician, has been appointed electrical engi- 
neer of the Prometheus Electric Company, 
New York city. This company manu- 
factures electric resistances, heating and 
cooking apparatus on a@ new system which, 
it is claimed, possesses some decided ad- 
vantages. 


THE PERKINS ELECTRIC SwitcH MANU- 
FACTURING COMPANY, on and after March 15, 
will be located at Bridgeport, Ct., the prin- 
cipal office and entire manufacturing plant 
being removed from Hartford. The Bridge- 
port, Ct., address will be 1421 State street, 
but no change will be made in the Chicago 
or New York offices. 

THE O. K. SPECIALTY MANUFACTURING ComM- 
PANY, Garrettsville, Ohio, has perfected a 
new automatic time switch for automatically 
turning on and off electric lights in electric 
signs or in show-windows. The switch may 
be so adjusted that it may be set in such a 
manner as to turn on or off any or all of the 
lights at a given moment. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill., has opened & branch 
office in Room 204, Keystone Telephone 
Building, corner Second and Sansom streets, 
Philadelphia, where a full line of samples 
will be on exhibition and where any in- 
formation regarding business matters gen- 
erally, connected with the company, will re- 
ceive prompt attention. 


THE CUTTER ELECTRICAL AND MANUFACTUR- 
ing COMPANY, Philadelphia, Pa., is issuing 
a very unique and useful polyglot catalogue. 
The company’s I--E circuit-breaker is de- 
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scribed in parallel columns in English, 
French, German and Spanish. The cata- 
logue comprises eighty-six pages and is re- 
plete with numerous illustrations of ap- 
paratus and methods of installation. 


THE CROCKER-WHEELER COMPANY, Ampere, 
N. J., is constantly striving to bring its 
generators to such standards as shall give 
a wide range of outputs and still maintain 
speeds that correspond to those chosen by 
most prominent engine builders. Orders 
recently placed aggregate some 3,625 kilo- 
watts capacity for twenty engine-type gen- 
erators. 

Mr. GeorRGE A. WADDELL has been ap- 
pointed chief electrician of the Merchants 
and Miners’ Transportation Company, Balti- 
more, Md. Mr. Waddell is a graduate of 
the American School of Correspondence, of 
Boston, Mass., and adds another to the list 
of those who, coming from such institu- 
tions, are able to make a good place for 
themselves. 

THE SHELBY ELECTRIC COMPANY, of Shelby, 
Ohio, is distributing an illustrated pamphlet 
descriptive of the advantage of the Shelby 
type of incandescent lamps, which type of 


lamps it is claimed delivers from sixty-six 
and two-thirds per cent to eighty-five per 
cent of the rated candle-power of the lamp 
through the tip, at the same time delivering 
the rated illumination from the other points 
of the lamp. 


THE Haines & Noyes Company, Chicago, 
Ill., has closed during the past month a 
number of good contracts, among which the 
following are fair specimens: Hotel Free- 
mont, Cal., 130-drop switchboard and 130 
telephones; Conservative Life Building, Los 
Angeles, Cal., ninety-drop switchboard and 
ninety telephoncs; in Evanston, Ill., a large 
apartment-house with thirty-five telephones 
and an aparctment-house system. 

THE WAGNER ELECTRIC MANUFACTURING 
Company, St. Louis, Mo., has several very 
interesting working exhibits at the Charles- 
ton Exposition. One is the switchboard 
through which all the lighting and power 
service at the exposition is controlled. 
Another interesting exhibit is a five-horse- 
power single-phase power motor, directly 
geared to one of the fire service pumps pro- 
vided by the Exposition company. Other 
interesting special installations are several 
automobile charging outfits, comprised of 
single-phase motors direct coupled to shunt- 
wound generators, these being utilized for 
the charging of the automobile batteries 
for all the electrical vehicles operating on 
the exposition grounds. 

THE STILWELL-BIERCE & SMITH-VAILE Com- 
PANY, Dayton, Ohio, has recently made a 
change in the management of the Phila- 
delphia office, located at 612 Arch street. 
Mr. P. B. Fenlon is no longer manager of 
that office, having been succeeded by Mr. 
O. G. Smith, who has heretofore been in the 
office of the air compressor department. A 
change has also been made relative to the 
Pittsburgh office. Mr. A. L. McClurg, who 
for the past six years has been connected 
with the Harrison Safety Boiler Works, 
has made an engagement with this com- 
pany; he will make his headquarters in the 
Pittsburgh office as a salesman of feed-water 


meters, pumps, etc., working in connection 
with Mr. E. F. Austin, who is the Pitts- 
burgh sales agent of the Stilwell-Bierce 
& Smith-Vaile Company. 
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NEW INCORPORATIONS 


CoLtumMBus, OHI0O—The United Telephone 
Company. $250,000. 


MILWAUKEE, WIsS.—Milwaukee Electric 
Company, Milwaukee, Wis. $200,000; capi- 
tal in Illinois, $800. 


NEw Haven, Cr.—The New Milford Power 
Company has filed a certificate of increase 
of capital stock from $100,000 to $1,000,000. 


JEFFERSON City, Mo.—Mineral Belt Tele- 
phone Company, of Joplin. $300,000. In- 
corporators: John W. Layne, E. J. Layne, 
J. L. Moore and others. 


OmaHA, NeEs.—The Stanton Electric Light 
Company, of Stanton. $10,000. Incorpora- 
tors: Harry D. Miller, Arthur W. Forbes, 
Frank C. Raabe and Frank L. Sanders. 


INDIANAPOLIS, INnD.—The Manufacturers’ 
Belt Railway Company, of Kokomo. $50,- 
000. To build a belt road around Kokomo 
as part of the Lake Shore and Lake Erie 
systems. 


SPARTA, TENN.—The Sparta Electric Light 
and Power Company. $5,000. Incorpora- 
tors: J. A. Eagle, J. L. Dibrell, C. P. Hutch- 
inson, Frank Dibrell, W. T. Smith, S. S. 
Dibrell and T. K. Williams. 


TRENTON, N. J.—The American Elevated 
Railway Company. Increasing its capital 
stock from $100,000 to $5,000,000. The cer- 
tificate is signed by Osborne Tougleton, 
president, and George H. Cook, secretary. 


Dover, De..—The Brandywine Railway 
Company, of Wilmington, to construct a 
railway in the city of Wilmington, extend- 
ing along the Brandywine creek to Pine 
street, Twenty-third street, Washington 
street, Thirtieth street and Tatnall street. 
$150,000. 


LINCOLN, Nes.—Blair Telephone Com- 
pany; $15,000; incorporators: Thomas Lip- 
pincott, W. M. Martin, Joe S. Cook, John W. 
Sas and Peter M. Tyson. Stella Telephone 
Company; $3,200; imcorporators: C. H. 
Thomas, H. E. Clark, S. P. Hinds, J. H. 
Overman, S. E. Timmerman, H. B. Wood- 
ring, D. L. Harris and Guy Harris. 


TRENTON, N. J.—The American District 
Telegraph and Messenger Company. $50,- 
000. Incorporators: F. L. Blendinger, of 
Rutherford: C. S. Shivler, of Brooklyn, and 
J. C. Willever, of Millburn. The office of the 
company is at 76 Montgomery street, Jersey 
City, and J. B. Bertholf, manager of the 
Western Union Telegraph Company's SYS- 
tem in Jersey City, is the agent. 


York, Pa.—Lancaster Valley Electric 
Light Company. $60,000, paid in. This 
company has purchased the Manheim Elec- 
tric Light, Heat and Power Company, the 
Ephrata Electric Company and the Mount 
Joy Electric Light, Heat and Power Com- 
pany. The directors of the new company 
are as follows: Ex-Senator William H. 
Sponsler, of Pittsburgh; Ed. R. Sponsler, 
Esq., of Harrisburg; C. Taylor Leland and 
H. L. Chandler, of the banking firm of 
Chandler & Leland, Philadelphia; S. N. 
Bailey and L. U. Bailey, of Dillsburg. 
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THE FUTURE OF THE STEAM TURBINE. 

A contract was made in England a few 
weeks ago for ten steam turbines, cach of 
seven thousand horse-power capacity. 
These machines are intended to operate 
in the great station of the Metropolitan 
District Underground Railway. 

The success of this gigantic installation 
will be awaited with the utmost interest 
on both sides of the Atlantic. The fact 
that competent and conservative en- 
gineers, employed by a corporation so 
careful in all its business dealings as one 
of the London underground railway com- 
panies, should have specified steam tur- 
bines as the motive equipment of so im- 
portant a plant indicates, if nothing else, 
that they have fully satisfied themselves 
regarding the efficiency, economy and 
general desirability of this form of steam 
prime-mover. The installation is the first 
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great step away from the practice of years 
in the use of reciprocating engines. 

The first steam engine was simply an 
outgrowth of the water pump. In- 
deed, the application of steam engines 
for many years after their invention 
was restricted almost wholly to the 
operation of mining pumps. Even at so 
late a day as that of James Watt there 
was considerable difficulty in designing 
a satisfactory means for transforming the 
reciprocating movement of the piston into 
the rotary movement of a wheel. Since 
the time of Watt there has been no ab- 
solutely radical change in the design of 
steam engines until the recent recrudes- 
cence of the steam turbine, invented some 
two thousand years ago by Hero of 
Alexandria. The advantages of this type 
of steam engine are so remarkable and so 
conspicuous that they hardly need recital 
again in these columns. For the operation 
of electrical machinery the perfectly smooth 
and regular rotary motion of the turbine 
has advantages of the most remarkable 
kind over the necessarily irregular move- 
ment of the piston engine. The problem 
confronting the designer of governors for 
large steam engines operating in electrical 
stations to-day is immensely complicated 
by the necessity for very smooth and uni- 
form rotary motion, required by the ex- 
igencies of alternating-current machines 
running in parallel with one another. As 
practically all new generating stations 
employ polyphase generators this require- 
ment has become one of extreme moment. 
In certain recent installations in this 
country it has been necessary to design 
the large engines employed with the great- 
est care to secure an approach to uni- 
formity of torque throughout a revolu- 
tion period, but it is certain that no man- 
ner of design employing reciprocating 
motion can ever achieve the perfection of 
rotary motion exhibited by the turbine. 
When coupled with this important ad- 
vantage are found also extremely high 
efficiency in the consumption of steam, 
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reduced floor space and weight and 
ability to run at such high speeds as to 
cut down materially the size of the gen- 
erators, it would seem that the turbine 
has incomparable advantages. 

The turbine is still, however, in a com- 
paratively immature state of develop- 
ment. Its possibilities have apparently 
been exploited in a small degree only, and 
verv much remains to be done with it. 
Excellent as it has already shown iteelf 
to be, there are still large opportunities 
left for its improvement and betterment. 
When it is considered that the piston en- 
gine, after more than a century of de- 
velopment, has reached its apparent limit 
of perfection and that the turbine, of 
very recent industrial introduction, has 
already surpassed the performance of 
piston engines, the direction of future 
advance in steam motive-power ma- 
chinery seems to be pretty clearly evident. 
It is true that some disadvantages appear 
to be inherent in machines of the turbine 
type, but these are more than over- 
balanced by the extraordinary advantages 
of economy, simplicity, compactness and 
smooth rotary motion possessed by the 


newer type of engine. In view of these 
facts it seems that the construction of 
another great generating station using 
piston engines would be, to say the least, 
an example of engineering conservatism 
of the most hardened type. In the present 
state of the art no great station should 
be undertaken without a careful and very 
thorough examination of the claims of the 
turbine for recognition. 


THE EVILS OF PROSPERITY. 

For several years past the electrical in- 
dustry in the United States has enjoyed 
a season of almost unexampled prosperity. 
Orders have been numerous and large 
factories and shops have been compelled to 
work overtime, prices have been good, 
competition has largely been smothered, 
and, superficially at any rate, the industry 
is in a condition of great prosperity. 

But prosperity of this kind is not an 
unmixed good. Indeed, one of the imme- 
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diate concomitants of such a state of 
things is the practical suppression of 
efforts to improve the quality of manu- 
factured products or toward the invention 
of new types of apparatus or systems. 
The shop that is so busy filling its orders 
as to be compelled to strain every part of 
its material and personal equipment has 
absolutely no time for experiment or for 
the exploitation of new ideas. For many 
years the electrical industries have been 
coming up through a stage in which in- 
vention counted much, and a period of 
development in which news of new things 
was the daily expectation. To-day the 
vastly larger part of all electrical output 
is closely standardized, and the great 
shops, once the home of invention and the 
theatre of important discoveries, have be- 
come simply manufactories where ma- 
chines are turned out with as little in- 
dividuality as is shown by cakes of soap 
or barrels of flour. 

Now this state of things is extremely 
profitable to stockholders of manufactur- 
ing enterprises, but a larger view of the 
subject may perhaps lead to the thought 
that this prosperity can not eternally 
continue, and that under the pressure of 
competition from less favored establish- 
ments there must eventually come a 
change. To illustrate: Germany and 
Austria have of late been suffering from 
industrial depression to a marked degree. 
The manufacturing establishments of 
these countries have not, like those of the 
United States, been crowded with work, 
but have, perforce, been obliged to seek 
continually new avenues for their energics 
and new methods and directions in which 
to interest the timid capital of a non-pros- 
perous community. The result has been 
the development in those countries of 
novel ideas, new systems and new appara- 
tus in great abundance. Some of these 
exhibit every indication of proving so 
successful in practice that they will event- 
ually come into very serious competition 
with the standard appliances which 
our makers are now producing. As a 
single example, the application of poly- 
phase current directly for traction pur- 
poses has been fostered and to some degree 
developed already in the countries men- 
tioned, while here no manufacturer seems 
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ready to take up the subject—for the 
reason that orders for direct-current ap- 
paratus are in hand in most shops suffi- 
cient to keep them busy for months, if not 
years, even if no more are taken in. Un- 
der these circumstances the conservative 
works manager naturally feels that to ex- 
periment with a new thing, to upset the 
normal (or perhaps we might say the ab- 
normal) conditions of business which 
bring in so large a revenue, would be the 
height of folly. So perhaps it might be, 
but will not the day unquestionably come 
when the apparatus now standard and now 
manufactured in enormous quantities will 


be out of date, and when the necessity for 
improvement will become evident and even 
pressing ? 

This, then, the tendency toward mak- 
ing purely manufacturing plants of our 
electrical workshops, is a necessary evil 
attendant upon prosperity. Why should 
not the fact that improvement ought con- 
stantly to go on, even though only stand- 
ard goods are made, be fully recognized, 
and why should not our works continue 
their experimental researches at the same 
time that they are making so large an in- 
come from their pure manufacturing? If 
they do not, then the prediction may 
safely be ventured that they will regret it. 
For, notwithstanding the excellence of the 
present standard apparatus and types, the 
permanence of such designs is threatened 
by every advance in engineering and 
physics, and the day may come when we 
will find, to our sorrow, that foreign com- 
petitors have taken away from us the first 
place in engineering which we have so 
long and so conspicuously held. 


THE TELEPHONE IN THE FUTURE. 

The telephone has been so far developed, 
and systems of circuits and exchanges 
have grown to so great a size, as to fur- 
nish reasonably accurate data for at 
least a rough guess at the probable future 
of telephone extension. 

It can not be denied to-day that the 
telephone has long since ceased to be a 
luxury and has become a very vital neces- 
sity to business affairs. By various im- 
provements in its design and construction 
the first cost of telephone apparatus has 
been greatly reduced and has now reached 
what may be regarded as its limit; that 
is, it will probably never be possible to 
make telephones much, if any, more 
cheaply than they are made to-day. Im- 
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provements in exchange service and lines 
have probably brought the cost of switch- 
boards, conduits and cables down to a 
very reasonable figure, and in this direc- 
tion there does not appear to be much 
hope for improvement in cost. The con- 
sequence is that exchange service, as it 
is sold to-day, will not likely be very much 
cheapened in the future. 

This is certainly true, so long as the 
manual system of operation is adhered to. 
The automatic telephone exchange system 
has accomplished remarkable and highly 
satisfactory results in small exchanges. 
What it would do in a larger exchange, or 
in the largest central office, is a question 
which can probably be determined only 
by experiment. It is in the way of being 
tried in Chicago, where a company has 
already laid many miles of tunnels under 
the principal streets to receive the con- 
ductors of a telephone system of great 
magnitude which is to be operated entirely 
on the automatic system. Certainly no 
one with the future of telephony at heart 
could wish to see this experiment fail. 

While the telephone is eventually 
destined to become much more widely 
used than it is now, its use will most likely 
extend not through any great cheapening 
of rates, but rather through the greater 
understanding of its necessity. Doubtless, 
also, the message rate or meter system 
will be widely extended, this being a most 
equitable basis of payment for telephone 
service and also giving the benefit of low 
rates to those who make only occasional 
use of the telephone. It is not looking too 
far ahead to assume that in such centres 
of population as New York, systems of 
over one hundred thousand telephones 
will soon be in operation. It is well 
known to telephone people, but hardly 
yet appreciated by the general public, that 
the cost of conducting an exchange busi- 
ness is by no means reduced with the in- 
crease of the number of subscribers; 
on the contrary, it is very materially 
increased. Probably the old law of whole- 
sale and retail fails nowhere else so con- 
spicuously as it does in telephone ex- 
change operation. For this reason it 18 
hardly reasonable to look for any material 
decrease in the cost of service with the 
growth in size of exchanges, but from 
other considerations a very wide extent of 
telephone use eventually may be safely 
predicted. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LXI. 


BY W. ELWELL GOLDSBOROUGH. 


We come now to a detailed discussion 
of Fig. 149, which shows the character of 
the loci developed when the capacity re- 
actance of a receiver circuit is subjected 
to successive change, under the conditions 
imposed. The subscript letters (5), (e), 
(d), (e), (f), and (g) mark successive 
steps from the initial position desig- 
nated by (a). Initially, when C, = 


wy 


Fie. 149 —ALTERNATING-CURRENT MECHANISMS. 


œ and z, = zero, the resultant field en- 
closed by the armature coils is less than 
the maximum field flux OM), which pene- 
trates the coils at no load. When, how- 
ever, C, is diminished in value, the cur- 
rent assumes such phase positions that 
OM grows until, as at OM®%, it materially 
exceeds the no-load field magnetism, OM,, 
in value. The current which produces 
the auxiliary armature field causing these 
modifications traces out the circular locus, 
B*B’B‘B4, etc. This follows from equa- 
tion 155, since the heel of the electro- 
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motive-force triangle, made by the total 
resistance and total reactance electro- 


, Motive forces on the vector OA,, marks 


out the circular locus described on OA, as 
a diameter, and the current, I, is propor- 
tional to the total resistance electro- 
motive force OC, = I (ra +r). Since 
the armature current traces out a circular 
locus, the armature electro-motive-force 
vector OC, and the armature impedance 


electro-inotive-force vector OA i also trace 


out circular loci, since their values are 
proportional to variations taking place in 
the current. Now, the resultant of the 
armature impedance electro-motive force 
OA, and the total internal electro-motive 
force OA, is equal to the electro-motive 
force appearing at the collector rings ; 
therefore, the electro-motive force at the 
collector rings should, in its several 
phase positions, trace the locus circle 
AAA, A,” 

In determining the successive values 
and locus developed by the line reactance 
electro-motive force, we draw from O 
successive vectors equal 
and parallel to the suc- 
cessive positions taken 
by the vector C,F. This 
construction develops the 
circle Q’Q°Q7Q°, which 
will be found to be a con- 
tinuation of the line re- 
actance electro - motive- 
force locus developed in 
i Fig. 142. 

In Fig. 149, the power 
loci are also shown. The 
power factors are drawn 
in phase with the arma- 
ture currents, and indi- 
cate that the maximum 


‘ power developed in the 


Sug armature winding occurs 
when the armature cur- 
rent isin phase with the 
total internal electro-mo- 
tive force OA,. The max- 
imum external power oc- 
curs at the same time, 
since it varies directly as 
the square of the armature current, and 
the armature current is a maximum 
when in phase with the total internal 
electro-motive force. As in cases where 
the inductance of the receiver circuit 
is a variable, so when the capacity react- 
ance of the receiver circuit is a vari- 
able, the efficiency of the system always 
remains a constant and equal to 


100 [(I* r,) + I (r, + r,)]. 


A study of Figs. 134, 142 and 149, 
concurrently, will disclose the fact that 
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these diagrams give a ready method of 
analyzing the behavior of a single-phase 
alternator under any imposed conditions, 
providing the constants of the machine 
are known. By successively varying the 
resistance, inductance and capacity of 
the receiver system, the combined effect 
of these three factors can be traced, while, 
similarly, by assuming changes in the 
frequency, problems involving complica- 
tions due to speed variations can be 
studied. The general scheme for apply- 
ing these constructions has already been 
outlined in the discussion of the problems 
considered on pages 541, 645, 684, 717, 
749, and 779 of vol. xxxviii. 

Example 26. 

Given: A 100-kilowatt alternator, de- 
veloping 1,060 volts and 60 cycles. ` The 
resistance of the armature of this machine 
is | ohm, while the inductance of its 
armature is 0.01062 henry; the reactance 
of the armature is, therefore, +4 ohms. 
Assume that this machine is working on a 
circuit having a constant non-inductive 
resistance of 8.16 ohms, and a capacity 
reactance varying in value from infinity 
to zero. 

Determine the characteristics of the 
alternator. 

Fig. 149 applies to this problem, and, 
with table 20, gives the data needed for 
constructing the characteristics. The 
data in table 20 can be obtained by either 
a mathematical or graphical process ; the 
mathematical will be used here, and we 
will proceed to the solution of the case in 
which the capacity reactance has a value 
of 13.7 ohms. ‘This is the case desig- 
nated by the letter (d), both in Fig. 149 
and in table 20. If we substitute our 
data for this case in equation (155), we 
have 

IN 1,000 _ 
© „(F 8.16) + (13.74)? ~ 
75 amperes. 


This current of 75 amperes is 


in advance of the total internal electro- 
motive force, and 


$? = tan sae = 49° 13’ 
in advance of the electro-motive force 
appearing at the collector brushes. The 
resistance drop in the armature is 
now I? r, = 76 volts; the armature re- 
actance drop If vı = 300 volts, and the 


armature impedance drop 


I? Vr + ae =o 309 volts. 
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The receiver resistance drop equals IŻ r, = 
612 volts. The receiver reactance drop 
equals If z, = 1,027 volts ; therefore, the 
electro-motive force at the collector rings 
equals 


4/(612)* + (1,027)? = 1,198 volts. 
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values to Fig. 149, we have OA, = 1,000 
volts; OC," = 75 volts; CAS = 300 
volts ; OA,” = 309 volts; Cic" = 612 
volts ; CEF? = 1,026 volts; A Ao = 
1,196 volts; OB? = 75 amperes, and the 
angle B OA, = 46.6°. Since the power 


TABLE 18. 
Data pertaining to Figs. 134, 135, 136 and 151. 


| 
i 
' 
} 
| 
1 


. hrs! y , os > tn i 5 pee 
Bu | § | see | 988.) 28a | 28: | 3s, | wee? | ERE | +e% | 38 
eS | a3 | age 233a ase | Zia | =38 | Sig | GSE | 228 | ŠE 
ei | Ag) S28 EES | Bis | ERS | a32 | 462 | a | 238 | de 
rs 3 Eie ETa PT 4E JO aa. eas a aTa] 
Tı Ir, I&Ir Iz | E, E dy Pi P % 
a oo) 1,000 ae i ‘ ie 
b 88.8 995 | 25 100 | 108 | 970 | 5°45 | 24.9 24.2 97.4 
c 18.6 980 | 50 200 | 206 | 980 | 11°32 | 49.0 46.5 94.9 
d 11.7 954 | 75 800 | 309 | 879 | 17°28 | 71.5 65.8 v1.3 
e€ 8.2 916 | 100 400 | 412 | 816 | 23°35 | 91.6 81.6 89.0 
f 5.9 866 | 125 500 | 515 | 741 | 30°00 | 108.2 92.7 85.6 
g 4.8 800 | 150 800 | 618 | 650 | 36°52 | 120.0 97.5 81.2 
h 8.1 714 | 175 700 | 721 | 539 | 44° 26° | 125.0 94.3 75.4 
i 2.0 600 | 200 800 | 824 | 400 | 53° 8' | 120.0 80.0 66.6 
j 0.94 486 | 225 900 92 211 64° 10' 98.1 47.4 48.8 
k gi 243 | 243 1,000 | 1,000 79° 56 58.9 ; es 
TABLE 19. 
Data pertaining to Figs. 142, 143 and 151. 
is g A 8 Top Y E g 2 : 5g |5 lgm 
A. 9 ES ' gk | uO (Be | < Op ery = fx) Ms Bas 6 
ae as u75 aa Ss Fag 3 = AA 4 gh “Ow seh Wa 5,158 cS f 
SS | BS GE 3Sa E Sda agi S22 “28 yir EE | RS ABEST 
mi |g gaal ga GEG | Egal ets Tia Fs daa | 483 | 32 |35 = = 
x) re es a Kiik: ca 38 pe ate a ga le aa 
| 
i Lro Izo I&Ir Iz S IniIzn E po $ Pe -P 
.— — E a REE m | a ga a — oO _—_,-— | a 
a | .. | 916 | 400, 100 | 400 | 816: .. 816. 23°35: .. | 91.6 /81.6| 916 
b 5.7 | 687 127. 7 BOO | 612 | 427 745, 46° 36'' 34° 49° | 51.6 | 45.9] 808 
c 13.8 | 458 888 50 200 | 408 688  &01 | 62° 44° | 59° 20' | 28.9 | 21.8] 828 
d |84.8 | 229 969 100 | 204 869  894' 76° 46 | 76° 51| 5.7 | 5.1] 898 
e e 1,000 | 1,000 1,000 | 90° 00' | 90° 00’ i .. | 1,000 
TABLE 20. 
Data pertaining to Figs. 149, 150 and 151. 
. eg y ag 2 |. ry a t 
2. | >8 | cfel 8.1928. |28. | ozs) 8.) 2%. wee | wa, | S |S see 
HEPIE IE EIE EHR aE AE E 
+ a £148 dicts sen path z mD 2 'S 
EEG A AE Ae ia e eE EEE 
mà Aiea i a a ie ee eS E jA EA |e [RS 
2X, Ir, Iz, I&Ir, I 2 Ir, I 2, E Po $ F; P 
a | .. | 916| 409| 100 | 400 | 816 | .. | 816) 23° 35 91.6 |81.6| 916 
b 4.0 | 1,000; .. 109 486 | 891 | 487| 993... 26° 8' | 109.2 | 97.8) 1,001 
c 8.0 916; 400] 100 400 | 816 800 | 1,142 , 23° 35' | 44° 26' | 91.6 | 81.6 1,216 
d 13.7 687 | 727 75 800 | 612 ; 1,027 | 1,196 | 46° 36’ | 59° 13'| 51.6 | 45.9| 1,234 
e 21.8 458| 888] 50 200 | 408 | 1,088} 1,163 | 62° 44' | 69° 28'| 23.9] 21.3 1,182 
f | 42.7 | 229| 969} 25 | 100 | 204 | 1,069] 1,089: 76° 46 |79 12°] 5.7] 5.1| 1/092 
g | œ 1,000} .. 1,000 | 1,000 | 90° 00' | 90° 00' | .. | .. | 1000 


We have now all of the quantities 
needed, with the exception of the power 
output. The total power developed in 
the armature equals (IŻ) m tnan) = 
51.6 kilowatts, while the power developed 
in the external circuit equals (If)? r, = 
45.9 kilowatts. Applying these numerical 


vectors are drawn in phase with the cur- 
rents, we have that OP,” = 51.6, and 
OP? = 45.9. 

Similarly, the remaining data tabulated 
in table 20 can be developed. Taking 
this data and plotting it to rectangular 
coordinates in Fig. 150, relatively to the 
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current values taken as abscissa, we get a 
very interesting set of curves. As the 
reactance of the receiver circuit gradually 
increases with the decrease in capacity, 
the electro-motive force at the collector 
rings steadily rises until it ultimately 
reaches a maximum value of 1,200 volts. 
From this on, it gradually falls to the 
no-load value of 1,000 volts. 
feature deserving of special consideration. 
mn connection with the operation of the 
alternators on circuits having predominant 
capacity reactance factors. 

By combining the regulation curves of 
Figs. 136, 143 and 150, we obtain those 
shown in Fig. 151. In considering an 
alternator working under full non-induc- 
tive load, the point A may be taken as 
representing the electro-motive force at 
the collector rings when the no-load elec- 
tro-motive force equals A,. If, now, the 
resistance of the receiver circuit is gradu- 
ally increased, the potential at the col- 
lector rings will decrease along the central 
regulation characteristic. If, however, 
while the resistance of the receiver circuit 
remains constant, inductance is introduced 
into the circuit and also increased, the 
potential at the collector rings will change, 
relatively to the values of the armature 
current, as indicated by the lower voltage 
characteristic ; while, if the initial condi- 
tions in the receiver circuit are modified 
by the introduction of an increasing 
capacity reactance into the receiver 
circuit, the electro-motive force will 
follow the upper characteristic line as it 
changes in value, relatively to changes in 


the armature current. 
> 


Our Place in Science. 

A careful estimate of America’s posi- 
tion in the scientific world must con- 
sider the different kinds of scientific 
work. In the applications of science we 
probably lead. We have had and have 
great inventors, and in the progress of 
engineering, manufactures, agriculture, 
etc., where the individual is often un- 
recognized, we are contributing more than 
our share. If further we divide the pure 
sciences into nine groups—mathematics, 
astronomy, physics, chemistry, geology, 
zoology, physiology, botany and anthro- 
pology-psychology—the United States 
would be doing its share if it excelled in 
one science. We are clearly inferior to 
several nations in mathematics, physics, 
chemistry and physiology; we are inferior 
in reputation, but not obviously so in per- 
formance, in zoology, botany and anthro- 
pology-psychology ; we are probably doing 
work of greater volume and value than 
any other nation in astronomy and in 
geology.—Popular Science Monthly for 
March. 
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Science 
Brevities 


Liquid Sulphur Dioxide as a Solvent— 
The behavior of liquid sulphur dioxide as 
a solvent has been very completely in- 
vestigated bv Messrs. Walden and Cent- 
nherszwer, an account of whose researches 
13 contained in vol. xxxix of the Z ertschrift 
für physikalische Chemie (pp- 513-596). 
It is found that liquid sulphur dioxide 
easily dissolves a large number of (binary) 
inorganic salts and most salts of organic 
bases. The solutions of these salts are 
good conductors of electricity. The sim- 
ple laws which regulate the conductivity 
of aqueous solutions of salts are in general 
not valid for the sulphur dioxide solutions. 
Among these may be mentioned Kohl- 
rausch’s law of the independent wandering 
of the ions, Ostwald's dilution law, the 
law according to which the molecular con- 
ductivity approaches to a maximum with 
increasing dilution, and the rule according 
to which the increase in the conductivity 
with the dilution is the same for all binary 
salts. The conductivity of solutions has 
been investigated at temperatures ranging 
from the freezing point of liquid sulphur 
dioxide to its critica] point. The molecu- 
lar conductivity increases at first with the 
temperature, reaches a maximum at a 
temperature dependent upon the nature 
of the dissolved salt, and then decreases 
with a further rise of temperature, be- 
coming finally zero at the critical tem- 
perature, although the salts remain dis- 
solved even at temperatures above the 
critical temperature. The authors con- 
clude from this observation that electroly- 
tic dissociation in solutions is an essential 
property of, or conditioned by, the liquid 
state of aggregation. Determinations of 
the molecular weight of dissolved salts by 
the boiling-point method give values 
higher than the normal, from which it 
would appear that the molecules of the 
dissolved salts are to a considerable extent 
polymerized, or form complex associated 
molecules containing molecules of the 
solvent. 


Spontaneous Ionization of Gases—|t 
has previously been shown that there is a 
continuous production of ions in air con- 
tained in a closed vessel, even when it is 
not exposed to any lonizing agent. 
C. T. R. Wilson has measured the relative 
rates of production of ions under such 
conditions in air and certain other gases. 
These rates of production were obtained by 
comparing the saturation currents in the 
various gases. The vessel in which the 
ionization was measured was a glass bulb 
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thinly silvered internally. The con- 
ducting system, from which took place the 
loss of charge to be measured, consisted of 
a brass wire with a narrow strip of gold 
leaf attached, the wire being fixed by 
means of a small bead of sulphur to a 
brass rod passing through a plug of seal- 
ing wax in the neck of the bulb. This 
supporting rod was kept at a constant 
potential by means of a condenser, con- 
sisting of zinc plates embedded in sulphur. 
Electrical connection could be made when 
required between the leaking system and 
the supporting rod by means of a strip 
of watch balance-spring, soldered at its 
upper end to the supporting rod, and with 
its lower end bent so as to form a bridge 
over the sulphur bead. By approaching a 
magnet to the neck of the bulb the free 
end of the spring could be brought into 
contact with the upper end of the brags 
wire carrying the gold leaf. The position 
of the gold leaf was read by means of a 
microscope provided with an eye-plece 
micrometer scale. It was found that the 
leak was proportional to the pressure, ex- 
cept at the higher pressures. For the 
lower pressures the rate of leak may be 
taken as a measure of the ionization, The 
following were the relative lonizations: 
Air 1.00, hydrogen 0.184, carbolie acid 
2.64 and chloroforum 4.7, Except in 
hydrogen the ionization is very nearly 
proportional to the density of the gas. It 
would follow, says the Electrician (Lon- 
don), that a certain weight of gaseous 
matter always contains the same number 
of ions, but this number is lessened at 
higher pressures, and in hydrogen the 
ionization per weight is two-and-one-half 
times as great as in the other gases. The 
author mentions the possibility of the 
ionization being due to a radiation from 
the walls of the vessel, which might be ab- 
sorbed at the higher pressures, but he 
does not consider this explanation proved. 

Musical and Talking Electric Arcs—At 
the Royal Institution recently an inter- 
esting lecture was delivered upon this sub- 
ject by Mr. W. Duddell: The Mechanical 
Engineer (London) reports it as follows: 
Dealing first with talking arcs, the 
lecturer showed how the vapor column 
of the arc varied in size with variations in 
the current which produced it, and was 
sensitive to both very small and very fre- 
quent variations. Hence when the current 
from an ordinary microphone transmitter 
was added to the current maintaining the 
arc, the vapor column of the latter changed 
its size in correspondence with the changes 
in the telephonic current, minute though 
they were, and set up sound waves in the 
surrounding air, which gave reproductions 
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of the sounds spoken into the trans- 
mitter. Thus the are acted as a receiver, 
and, as the lecturer demonstrated to the 
audience, reproduced sounds spoken into 
the transmitter of a telephone in a distant 
part of the building. Moreover, the light 
given by the arc varied under the influence 
of such a telephonic current, and this fact 
could also be used to transmit sounds. 
The light of the are was made to fall 
upon a selenium cell, which was included 
in another telephonie circuit. Selenium 
being a substance the electrica] conduc- 
tivity of which varied with the intensity 
of the light energy to which it was ex- 
posed, the variations in the light of the 
are, though imperceptible to the eye, pro- 
duced variations in the current passing 
through the second telephone, which thus 
repeated the sounds spoken into the first 
telephone, though there was nothing to 
connect the two except the beam of light 
proceeding from the are. A permanent 
record of the sounds could be obtained by 
passing a sensitive film through the beam 
of the talking are, and then, having de- 
veloped it, drawing it over a selenium 
cell with a strong light behind it; a tele- 
phone connected with the cell would then 
reproduce the original sounds. In the 
second part of the lecture Mr. Duddell 
showed how an alternating current could 
be derived from any direct-current are, 
without the use of an alternator, simply 
by connecting a self-inductive circuit 
containing a condenser as a shunt round 
the are. The only precautions to be ob- 
served were that the resistance of this 
circuit must be kept below a certain limit 
and that solid carbons must be used in the 
arc. In this circumstance the are gave 
a musical note, the pitch of which de- 
pended on the frequency of the alternating 
current in the shunt circuit. This fre- 
quency could be altered either by varying 
the capacity of the condenser or the self- 
induction, and the variations required to 
get a given note were a matter of mathe 
matical calculation. Mr. Duddell showed 
a small keyboard which in this way was 
made to give two complete octaves of the 
musical scale. He pointed out that the 
alternating current obtained in this simple 
manner from a direct current could be 
used to exhibit all the phenomena of high- 
frequency currents, and among other ex- 
periments he employed it, after trans- 
forming it up twice by ordinary methods, 
to give the Tesla discharge. 
pee 

Work on another Suakim and Berber 
Railway (Egyptian) is about to be com- 
menced. The line is expected to be opened 
for traffic next year. 
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The Berlin-Zossen High-Speed Electric 
Railway Experiments—lIII. 


TRANSFORMERS. 
It was decided to place the main trans- 


formers under the floor of the car with 


their longitudinal axes parallel with that 
of the car, this construction permitting 
the easy determination of an air circula- 
tion for cooling. The iron of the trans- 
former core is so arranged that each of 


Fie. 18.—ONKE oF THE HiGH-TENSION FUSES. 


the three cores is built up of three bundles 
of rectangular sections placed with an 
opening of about an inch in width be- 
tween them. The various parts of the 
core are very solidly assembled by means 
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By Enrico Bignami. 
(Concluded.) 


circuit at the ends of the cores are solidly 
fastened to the plates by heavy screws. 

By dividing the yoke into two halves 
the total length of the working iron, meas- 
ured from the extremities of the trans- 
former, is no greater than that of the 
windings themselves. 

The winding is composed of a secondary 
coil, insulated from the core by a mi- 
canite spool made in one piece, and a 
primary coil outside of the secondary and 
built up in several sections, connected 
together by screw connectors. Between 
the two coils there is also a heavy in- 
sulating tube of mica: Fig. 20, which 
shows one of the transformers partially 
disassembled, gives an excellent idea of 
the whole method of construction. 

The high-tension conductors are 
brought through a conduit and terminate 
on three ebonite insulators where they 
are connected with the transformer ter- 
minals. Near these insulators is situated 
a small door through which access can be 
had to the terminal connections. 

The transformer is hung under the car 
by means of two solid transversals and 
four heavy angle iron plates so that it 
may easily be detached from the car as a 
whole. 

HIGH-TENSION FUSES. 

Inserted in the circuit on the primary 
side of the transformer are the principal 
fuses, which are each composed of four 


po — SS cE o 


C 
f 


$ 


ing four curved tubes through which the 
gases produced by the blowing of the fuses 
escape. The lid rests upon an insulator 
of peculiar form, of which the head also 
carries the cross-connecting conductors. 
The same type of insulator is adopted also 
for the high-tension circuit-breakere and 
for the small transformers. It is com- 
posed of a hollow cylindrical metallic 
body covered with hard rubber. On its 
outside circumference it carries ribs to 
increase the surface of the insulator. 

The lower part of the cylinder is 
fastened into a round hole. cut in the 
upper plate of the cableway in the car 
and fitted in water-tight. 

HIGH-TENSION SWITCHES. 

The high-tension switch, like those for 
intermediate tension, is built on the piston 
pattern, and is worked double-pole in each 
of its three branches. It differs from the 
intermediate-tension switch in that the 
contacts are not arranged around a cir- 
cumference, but are placed side by side, 
and that half the switch is placed on the 
car roof and the other half underneath it. 
The current in each phase, coming from 
the brushes on the upright portion of the 
trolley, is led to one of the switch points 
through one of the special insulators. 
Thence it passes on a bridge to the second 
switch point, after which it goes through 
the second special insulator and along the 
roof of the car to the cableway and fuses. 


qf — so aA 308 


TER 
3 Ags Pas i ir 
|e J i pa a Fk 


Fic. 19.—OUTLINE DRAWING, Givixe AN IDEA OF THE CONSTRUCTION OF THE TRANSFORMER. 


of heavy bolts, and the various sections of 
each core are held apart by stout washers 
slipped on the bolts. Fig. 19 gives a good 
idea of the construction of the trans- 
former. The yokes closing the magnetic 


small pasteboard tubes, shut up in a 
micanite cylinder and each containing 
fusible wires. The mica cylinder is solidly 
cemented, at its upper extremity, to a 
metal lid furnished with flanges and carry- 


Fig. 22 gives a good general ida of the 
arrangement of all of this class of appara- 
tus on the car. 

The three bridging pieces for the three 
phases are placed alongside of one an- 
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other and are connected by a traneverss! 
beam. ‘They are all operated by a com- 
pressed-air cylinder having a stroke of 
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working through double reduction gear- 
ing, the motorman can turn the column 
at will, and by means of a locking ar- 


Fic. 20.—TRANSFORMER, PARTIALLY ASSEMBLED. 


about one inch, this being placed under 
the seat in the vestibule of the car. The 
transversal beam runs between two guide 
rods and is arranged so that lifting it 
opens the switch. 

The transversal beam is held in position 
for closed circuit by two triggers, which 
are operated by the compressed-air piston 
at the bottom of its stroke. When these 
are released the beam carrying the bridg- 
ing parts is suddenly thrown by means 
of springs in the usual way. The switches 
work well without exhibiting undue arc- 
ing. 

THE TROLLEY. 

The vertical shaft of the trolley mech- 
anism consists of two tubes of Mannes- 
mann steel, about eight inches in diam- 
cter, telescoping one inside the other. 
The lower part of this vertical column is 
pivoted in a socket plate under the floor 
of the car and passes through a bearing in 
the roof. By means of a hand-lever, 
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part of the column is a collar attached 
by screws carrying the cylindrical support 
for the contact rings. This tube is of 
steel, covered with hard rubber and 
ribbed. The contact rings are fastened to 
this insulated tube by collars and ribbed 
insulators. Corresponding to the three 
rings are three spring brushes supported 
on a flat cast-iron bed-plate, also by means 
of ribbed, hard rubber insulators. 

Through the interior of the insulated 
tube passes the tubular upper part of the 
trolley apparatus proper. By removing 
two or three screws this tube may easily 
be taken off from the lower part of the 
apparatus in case it is bent or injured. 
It is furnished with three pivots, placed 
one metre apart, for supporting the bow 
trolleys, which are made of thin bicycle 
tubing. These, as well as the bear- 
ing pieces which run against the trolley 
wire, are separately detachable. 

The contact rods of the bow trolleys are 
double, in order to avoid as much as possi- 
ble the wear due to the heavy current— 
200 amperes—and to avoid sparking on | 
straight runs and especially at passing 
the suspending insulators of the trolley 
wire. 

COMPRESSED-AIR APPARATUS. 


For the necessary compressed air for 
operating brakes and manipulating the 
electrical apparatus there are two spe- 
cial pumps placed under the end cabs and 
operated by motors. These work at 190 
turns a minute and have an output of 400 
litres (eight cubic feet) per minute of 
air, compressing it to a pressure of 120 
pounds to the square inch. Each contains 
two single-acting cylinders, operated by a 


Fie. 21.—TRANSFORMER AND TERMINALS, ASSEMBLED. 


crank-shaft driven by spur gear from the 
motor. The latter is of the induction 


rangement can set the column in four dif- 
ferent positions. At the top of the lower 
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type, having a short-circuited armature, These may be called neutral position, 
and receives its current from a small work position and off position. 
In the neutral position the cylinders 


transformer mounted with its switch in a 
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In the off position the air pressure is 
cut off from the cylinders and they are 
opened to the outer air. 
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Fig. 22.—PLAN AND SIDE AND END ELEVATIONS OF BERLIN-ZO8SEN HIGH-SPEED CAR. 


cast-iron box fastened to the roof. The 
compressed air is stored in two reservoirs, 
one for the brakes and one for the control 
apparatus. 

ARRANGEMENT OF THE CABS. 

As was mentioned above, the control 
apparatus is all worked by compressed 
air drawn from two reservoirs placed un- 
der the cabs. The reservoir for the control 
apparatus is fastened under the floor of 
the vehicle, while that for the brakes is 


Fia. 23.—TRANSVERSE BEAM OF HiGH-TENSION 
THREE-PHASE SWITCH. 


mounted vertically in one of the rear cor- 
ners of the cab. The pressure is main- 
tained at 120 pounds in the brake reser- 
voir and at seventy-five pounds in the con- 
troller reservoir. 

The two reservoirs are connected by 
means of a pipe containing a reducing 
valve. For the manipulation of the con- 
trol apparatus there ie placed at the front 
of the cab a table containing valves, each 
of which may be put in three positions. 


working the various control apparatus 
are cut off both from the outer air and 
from the reservoirs. 


Fia. 24.—ArR-CoNTROLLED HiGH-TENSION 
THREt-PRASE SWITCH, 
In the working position the control 
cylinders are connected with the com- 
pressed-air reservoir. 


All of the valves of the two cabs are 
connected with the cylinders operating 
the control apparatus by means of flexible 
hose couplings. These are arranged un- 
der the floor of the car near the longi- 
tudinal sills. The equipment of the cab 
is completed by a starting switch for the 
air pumps. This consiste of a valve 
mechanically attached to the switch of 
the pump motor, and may be set in three 
positions: Stop, start and normal run- 


ning. In the starting position the motor 


runs freely, and when it has attained its 


Fic. 25.—Arr-BRAKE PuĪmĪmP WORKED BY 
THREE-PHASE MOTOR. 


proper speed the valve is turned into the 
operating position, allowing the pump to 
work against the full pressure in the reser- 
voirs. In the middle of the back of the 
cab is the steel tubular column of the trol- 
ley apparatus, with its gearing and hand- 
wheels for turning it into the various 
positions necessary when running to bring 
the bow trolleys into proper engagement 
with the wire. 
THE TROLLEY LINE. 


The present installation of the trolley 
line extends from the railway station at 
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Marienfelde to that at Zossen, a distance 
of 23.5 kilometres (15.5 miles). The 
system of suspension adopted is highly 
flexible, as may be seen from the large 
illustration, which shows very clearly the 
method of suspending the line. The 
trolley wire rests on the top of an um- 


Fig. 26.—SMALL TRANSFORMER FOR THE 
Ark-BRAKE MOTOR. 


brella-shaped insulator which is flexibly 
supported in all directions by the simple 
and ingenious construction so well shown 
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of ebonite. The second insulation be- 
tween the line and the earth is formed by 
three link insulators mounted in series, 
as is well shown in the illustration. The 
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the eection breaks are double, to form a 
support for the anchorages. At these 
breaks the trolley is out of contact with 
the wires for a distance of about fifteen 


Fig. 27.—CONTROLLING APPARATUS IN THE MOTORMAN’8S CAB. 


pressure between the lines varies from 
10,000 to 12,000 volts. Each wire is 100 


Fie. 28.—ILLUSTRATING TRACK AND TROLLEY LIne. 


fcet. Each section of the line is provided 
with lightning arresters mounted on the 


in the figure. The wires are doubly in- 
sulated from the earth, each of the two 
parts of the insulation being able to sup- 
port the maximum pressure of 12,000 
Volts. The high-tension insulators are all 


square millimetres in section (about No. 
000 Brown & Sharpe gauge). 

The line is divided into sections, the 
conductor wires being anchored at each 
kilometre. The poles are of wood, and at 


poles, these being of the usual European 
“horn” type. Safety devices are also pro- 
vided so that if one of the wires is broken 
it is immediately earthed. 

The rails are bonded and connected to 
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a copper cable and at every kilometre the 
rails are also carefully grounded by iron 
ground-plates. The neutral point of the 
distribution system is connected with the 
rails, 

The feeder lines connecting Marienfelde 
with the power station at Oberechénweide 
consist of four wires, three being the 
high-tension conductors and one a neutral 
Wire, run on porcelain insulators mounted 
on wooden poles. In a few places, where 
the overhead construction is impractica- 
ble, they are run underground in cables. 
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contact with any part of the current- 
carrying apparatus. 

The trials on this line were started in 
September last and have been continued 
during the intervening months. Two cars 
were drawn by the locomotive described 
above, first with a speed of 60, then 100, 
120, 140 and 160.25 kilometres per hour 
(respectively, 37, 62, 75, 87 and 100 miles 
per hour). These speeds were reached 
with entire success. They have already 
given the most valuable opportunity for 
observing the working of brakes at high 
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stituted. The present rails weigh about 
seventy-five pounds to the yard. 

The result of these trials marks unques- 
tionably important progress in the field 
of electric traction and it is not doubted 
that the German Emperor, who was 
greatly interested in the formation of the 
company for experimenting in this direc- 
tion, and to which he gave the privilege of 
using the military railway, will hasten the 
transformation of some important system 
of traction in his country. The advan- 
tages of electric traction are too well 


Fig. 29.—Tue HIGH-SPEED Car, SHowItNG DETAILS OF TROLLEYS, CONDUCTORS, TRACKS AND GENERAL ARRANGEMENT. 


In connecting the feeder line with the 
trolleys circuit-breakers are used. 
OPERATION. 

Very careful tests were undertaken 
after all the apparatus was assembled, the 
whole having been subjected to pressures 
up to 15,000 volts. The control and motor 
mechanism was also tested by running the 
motors with the car jacked up off the 
tracks. In running, the only thing neces- 
sary to handle is the valve for controlling 
the motors and the small hand-wheel for 
operating the starting apparatus. In 
stopping only one lever has to be handled, 
this automatically operating the other. 
The motorman is protected as absolutely 
ag may be, and can not possibly come in 


speeds, upon the visibility of signals, power 
absorbed, air-resistance, ete. All of the 
arrangements, the trolley line, the trolleys 
themselves, the motors and cars, exhibited 
entirely successful operation and it is be 
lieved that even higher speeds can be at- 
tained without the least inconvenience. On 
the contrary the track, in spite of the ex- 
cellent condition of the rails, did not seem 
to be solid enough for speeds more than 
160 kilometres an hour and the tests were 
not forced beyond this final speed of 100 
miles per hour on account of its condition. 

Tt may be noted here that no modifica- 
tions were made in the track for these 
trials except in putting in extra cross-ties. 
For further tests heavier rails will be sub- 


known to need discussion here. While 
perhaps it has not been shown yet 
that it would be of advantage to util- 
ize it for heavy freight trains, still the 
extraordinary flexibility which it gives to 
service of a regular and frequent class at 
whatever speed may be required, will 
doubtless show the most favorable eco- 


nomical results in the future. 
< 


The Society of Chemical Industry. 


A meeting of the Society of Chemical 
Industry was held at the Chemists’ Club, 
New York city, Friday evening, March 
21. Papers were presented by Messrs. A. 
G. Stillwell, Harrison P. Eddy, A. J. 
Cohn and George L. Norris. 
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ELECTRICAL REVIEW 


Electrochemistry and 
Electrometallurgy. 


A Symposium before the American Institute of Electrical Engineers. 


coLLoips—(Concluded). 


BY W. R. WHITNEY. 


It seems probable from the work already 
done in this part of the field by various 
investigators that a small part of the elec- 
trolyte which causes the precipitation or 
coagulation of the recognized suspension 
is always carried with it into the precipi- 
tate. This is usually very small, but a 
further knowledge of its magnitude in dif- 
ferent cases is very much to be desired. 


= Does such an attendant phenomenon occur 


in the precipitations of nature referred 
to? The presence of inorganic matter in 
all of nature’s coagulated colloidal ma- 
terial justifies such an assumption of 
analogy. Nowhere do we find nature’s 
organic products “ash-free,” as would be 
the case if they were the pure colloid. 

What function does the electrolyte play 
in this coagulation? Here speculation 1s 
rife. Thus far there seems to be evidence 
that the coagulation corresponds to the 
conception of a neutralization of the 
charges of the suspended particles by op- 
positely charged parts of the electrolyte. 

Many of the facts thus far obtained as 
the result of experiment can be made to 
seem consistent on the assumption of al- 
ready existing hypotheses, and the value 
of any coordination of these hypotheses 
must serve as the excuse for their use. 
We are forced to recognize that the 
presence of the electrolyte causes the 
coagulation or precipitation. Bredig as- 
sumes that this is brought about by the 
stress in the dielectric (i. e., the solvent) 
caused by the presence of the electro- 
statically charged ions. This would be 
a natural consequence if the ions are thus 
charged. Other investigators assume 
that the electrostatic charges of the par- 
ticles of the suspension are neutralized by 
oppositely charged ions of the electrolyte. 
These charges once neutralized, the forces 
keeping the particles apart have disap- 
peared and precipitation occurs. This 
latter seems to accord with many facts, and 
is a working hypothesis. 

Whether a colloid is made up of posi- 
tively or negatively charged particles may 
be learned by observing the direction of its 
motion between electrodes. It has been 
found that the coagulating power of a cer- 
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tain salt on a given suspension of a nega- 
tive colloid is practically a function of the 
concentration of the positive ion only, and, 
furthermore, that this ion is retained, in 
some cases at least, by the precipitated 
colloid, while the negative ion is not. The 
precipitating power seems practically in- 
dependent of the nature of the positive ion 
except that it varies with its valence. 
There is only one way in which it seems 
at all possible that this can occur, namely, 
that the precipitate produced shall con- 
tain the hydrate of the metal ion, and the 
remaining or clarified solution be corre- 
spondingly acid. This has been found to 
be the case in the single colloid which has 
been thus quantitatively examined. 
Furthermore, the coagulating powers of 
different electrolytes, as, for example, 
potassium, barium or ferric chloride, 
where the valence of the metal differs, and 
where, according to the hypothesis of 
statically charged ions, the charges differ, 
are in that numerical relationship which 
might be expected from the assumption of 
a neutralization of charges of opposite 
sign in the coagulation. This calculation 
was carried out by Whetham practically 


as follows: 


Evidently equa] charges should be avail- 


able from 2n triad ions, 3n diads and 6n 
monads, where n is a whole number. 
Probability of contact between colloid and 
ion should be proportional to the concen- 
tration C of the ion or equal to AC, where 
A is a constant. The probability of two 


— 2 
such ions being together is AC and of 


—n 
‘‘n” ions AC. For equal coagulative 
—2n 


power of ions of different valences AC, = 
—-fin 


——3n 
AC, = AC, = B (a constant). The con- 
centration of trivalent, bivalent and uni- 
valent ions, respectively, being Cs, Cz, Ci, 
4n ja 

B 


hence CG: C,: C;=1:B : = 


I:K: K where K is a constant. That 
is, from the known coagulating powers of 
univalent and bivalent ions, that of ions 
of higher valencies could be calculated. 
Experimental determinations of relative 
coagulating powers for potassium, barium 
and aluminum have given the ratio of 
1 : 32 : 1,020, approximately, which 
agrees with the calculation. 
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This means that a given negative col- 
loid will be equally affected or coagulated 
by solutions of sodium, potassium and 
ammonium salts of molecularly equivalent 
concentration, while barium, calcium, 
strontium, etc., or bivalent elements, will 
be much more active coagulants, approx- 
imately equal among themselves; and 
trivalent elements, such as iron, chromium 
and aluminum, will be most powerful. 
The ratios of the coagulative powers of 
these groups, as found by experiment, 
namely, 1 : 30 : 1,000, also seem to 
preclude the possibility of simple chemical 
reactions. 

While it is true that most insoluble 
matter is negatively charged as com- 
pared with water, there are some sus- 
pensions which are positively charged, 
and here it is found that the con- 
centration of the negative ion of the 
electrolyte, instead of the positive, is 
the factor determining the coagulation. 
In other words, if chlorine be the ion 
under consideration, the precipitating 
powers of all chlorides on this positive 
colloid will be the same when the concen- 
tration of the dissociated chlorine is the 
same. 

If colloidal solutions or suspensions are 
made up of statically charged particles, the 
fact that they are precipitated by elec- 
trolytes, together with the quantitative 
relationships of this precipitation and the 
seeming probability that a part of the elec- 
trolyte is rendered insoluble in the proc- 
ess, make the connection of this phenome- 
non with the electrolytic dissociation 
theory a most natural one. I personally 
feel that, conversely, speculation as to pos- 
sible connections between electrical] or elec- 
trolytic phenomena in the living plant or 
animal and the little-understood reactions 
occurring there is well warranted. Such 
hypotheses as have been advanced by Pro- 
fessors Loeb and Mathews, of Chicago 
University, to explain, among other things, 
the actions of the nerves and the relation- 
ship bebween nerve phenomena and elec- 
trical excitation certainly lead to renewed 
attack on old problems and the temporary 
harm of such a conception, even if later 
shown to be mechanically imperfect, is 
overbalanced by the numberless additional 
facts brought to light. oe 
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ELECTROLYTIC RECOVERY OF COPPER FROM 


LOW-GRADE ORES. 
BY N. S. KEITH. 


Low-grade cupriferous rocks are those 
which contain such smal] amounts of cop- 
per per unit (say a ton) of weight that a 
large number of such units must be 
treated daily to make a commercial profit. 

Where labor, fuel, power, supplies and 
such requisites are cheap, and the market 
for the product is near at hand, the per- 
centage of the yield of copper may evi- 
dently be less than in cases where ex- 
penses are higher, as in regions remote 
from civilization and the market. 

Low-grade ores may, then, also be 
defined as those which contain from one 
and one-half to five per cent of copper, 
with favorable conditions in inverse pro- 


portion. 


Some low-grade cupriferous rocks may 
carry enough gold or silver, or both, to 
make them valuable for treatment for re- 
covery of all of the metals when the 
amount of copper recoverable alone would 
be unremunerative. 

There are two methods, the dry and the 
wet, by which low-grade cupriferous rocks 
are treated. In this paper I am to con- 
sider but one—the wet. There are varic- 
ties of the wet method, but I will confine 
myself to the one variety in which elec- 
trolysis is used to effect the final deposi- 
tion of the copper obtained in solution 
during the procedure. 

There are many varieties of copper ores 
which may be treated metallurgically by 
the wet method, but with many variations 
which the limits of this paper will not 
permit of consideration. 

A rehearsal of the conditions and con- 
siderations applied by the author in the 
planning and erecting of works for the 
electrolytic method of recovering copper 
from the orcs of a mine a few miles from 
New York city may be interesting and in- 
structive. 

These are the conditions: 

The mine was worked intermittently 
from 1715 up to 1863; sometimes at a 
profit and sometimes at a loss, but always 
by methods crude and antiquated com- 
pared with those at present pursued in 
the art. All of the rock contains some 
copper, but there were, and are, in it 
streaks, seams, veins, ete.. which carry 
values up to seventy per cent of copper, 
though these serve to leaven the whole 
to the value of about two per cent, or forty 
pounds of copper to the ton; thus making 
millions of tons of low-grade copper-bear- 
ing rock which may, by scientific mining 
and milling, be profitably worked. 

Prior to 1863 the miners sunk shafts 
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and ran drifts in this rock without any 
apparent system, in the evident search for 
the richer ore seams, streaks and veins 
which I have mentioned. Whether they 
made or lost money depended upon their 
luck in finding more or less of these 
richer portions. 

Modern methods frequently warrant the 
working of nearly or quite all of such 
rock containing disseminated rich ores 
rather than by picking out only the richer 
portions solely for treatment, and throw- 
ing the major parts onto the waste dump 
pile. 

The ores impregnating the rock are 
chaleocite (copper glance), Cu,S (cop- 
per 79.8 per cent, sulphur 20.2 per cent) ; 
malachite (green copper carbonate) (cop- 
per 62 per cent: azurite (blue copper 
carbonate) (copper 61 per cent) ; cuprite 
(cuprous oxide) Cu,O (copper 88 per 
cent), and some oxides of iron. 

The rocks, called by miners 
in which these ores are found are of sev- 
eral kinds, mainly sandstone of the Trias- 
sic period; trap, cutting the sandstone in 
all directions and frequently overlying it; 
breccia, indurated clays and shales. I 
will not attempt to theorize as to the 
origin of the copper contents of these 
rocks. They lie in a bed having a thick- 
ness varying from twenty to sixty feet, 
dipping westerly at an angle of about nine 
degrees from the horizontal. The min- 
ing 1s cheaply done, and the rock is 
dumped directly into the mill from the 
ore skip, which is brought from the mine 
by means of an electric hoist and runs 
back into the mine by gravity. The scope 
of this paper does not admit of the con- 
sideration of the mining methods. 

The problem for the metallurgist was to 
obtain the copper contents of the rocks 
after they were landed in the mill, in the 
cheapest and most expeditious manner. 
This was decided to be by dissolving the 
copper and depositing it from the solu- 
tion by electrolysis. 

In order to prepare the rock for treat- 
ment by solvents it is passed through the 
following operations: 

As the rock is raised up the incline 
from the mine by means of a “skip,” it is 
automatically dumped into the hopper of 
a Gates type of crusher, which breaks the 
rock to the size of about three-quarters of 
an inch to one-inch cubes, and smaller. 
Three minutes suffice for this operation on 
one skip load of one and one-half to two 
tons. 

All of the machines of the plant are 
run by means of motors obtaining their 
current from a direct-current generator of 
300 kilowatts at 240 volts, direct-con- 


“rangue,” 
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nected to a tandem compound condensing 
engine. This generator also supplies the 
current for the electrolytic vats. 

The broken rock falls from the crusher 
into a steel bin holding about 400 tons. 
This steel bin has its bottom inclined so 
that it may be emptied by gravity through 
gates on the side at the lower edge near 
the bottom. 

The: rock coming from the mine is 
damp, containing about eight to ten per 
cent of water. Of necessity it has to be 
dried before further reduction in size. 
This is accomplished by forcing heated air 
or furnace gases through the body of ore 
Iving in the bin. This has been found to 
he an economical and effective way of 
drving. 

From the bin gates the rock is moved 
in a constantly flowing stream, by means 
of a feeder belt, to a set of crushing rolls, 
which further reduces the size of the pieces 
of rock to that of peas or beans, and 
smaller, even to sand and dust. This is 
then elevated and caused to run by gravity 
over inclined wire-cloth sieves called 
“separators,” which separate the sand and 


dust for the next step of treatment. The. 


coarser pieces which do not pass through 
the meshes of the sieve run into pulver- 
izing machines, which reduce them to the 
size at which they pass through the sieve 
when again run over the separators. The 
rock is thus crushed, ground and pulver- 
ized so that it will all pass through the 
meshes of a No. 30 wire cloth having 900 
holes to the square inch. 

This degree of comminution is neces- 
sary in order that the particles of copper 
ores impregnating the rock may be set 
free, or exposed, so that they may be acted 
upon by the agents used in the next step 
of the operation. These steps are roasting 
and lixiviation. 

While the oxides and carbonates are 
readily soluble in dilute acids, the cup- 
rous sulphide, or chaleocite, is not. Even 
strong and boiling sulphuric, or hydro- 
chloric, acid will not dissolve it. Boiling, 
or hot, nitric acid will. But the use of 
nitric acid is not admissible for other 
reasons than its expense. 

Therefore, it 1s necessary to decompose 
the chaleocite by expelling its sulphur and 
oxidizing its copper. This can best be done 
by roasting. The roasting takes place 
continuously, as the rock comes from the 
pulverizers, in a mechanical furnace hav- 
ing a hearth 200 feet long by 10 fect wide, 
and fired by coal in seven fireplaces ar- 
ranged along its sides. Rabbles, or rakes, 
are caused to continuously travel from end 
to end of the furnace, in their course 
stirring the powdered rock, exposing con- 
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tinually renewed surfaces to the action 
of heat and atmospheric oxygen, and mov- 
ing it to the discharge end. From the 
discharge end the roasted rock is con- 
veyed to the lixiviation or leaching tanks. 
The capacity of this furnace is about 125 


tons of powdered rock per day of twenty- | 


four hours. 

The reactions which take place in the 
furnace are these: The carbonates of 
copper are decomposed, setting free CO,, 
and their copper contents oxidized to 
CuO; the chalcocite is decomposed, the 
sulphur set free and oxidized, and its 
copper contents oxidized to CuO; the 
ferrous carbonates are decomposed and 
the oxides are further oxidized, which 
makes them less soluble in dilute acids. 
The roasting of chalcocite, Cu,S, does not 
produce any CuSQ, as in roasting other 
copper sulphides, for instance chalcopy- 
rite, containing CuS. There is not sul- 
phur enough in Cu,S to supply the equiv- 
alent of S to form CuSO,. The sulphur 
of the chalcocite either escapes with the 
gases of the furnace, or unites as SO, with 
the earthy alkaline constituent of the 
rock, lime, as calcium sulphate. 

There is some calcium carbonate, as 
calcite, in the rock; say about one-half 
of one per cent. In order to economize in 
the use of acid it is necessary to mix with 
the rock as it passes into the furnace some 
powdered sulphide ores preferably carry- 
ing at least a small percentage of 
copper, which copper is recovered in the 
subsequent steps of the process. This is 
an economic feature, because such ores 
are cheaply purchased and serve the 
double purpose of supplying sulphur to 
be oxidized and unite with the lime as 
CaSO,, and a means of obtaining their 
copper contents. Sulphur may be used in 
the same manner for the purpose of neu- 
tralizing or counteracting the lime. When 
sulphide or sulphur is used in the roasting 
much of the copper is sulphated, and as 
CuSO, is readily dissolved in water. 

The practical result of the roasting is 
a powdered rock having disseminated 
therein some CuSO,, some CuQ, and some 
FeO and Fe,0,; the last of which list is 
practically insoluble in the acid used. 

To extract the copper contents the sol- 
vent used is primarily H,.SO, + z H,0. 
HCl may be used as a solvent, but there 
is a difficulty in obtaining anodes which 
will not seriously deteriorate in the sub- 
sequent electrolysis. The percentage of 
H,SO, is determined by the amount of 
copper to be dissolved by a definite amount 
of solvent. The amount of H.SO, -may 
vary from five per cent to fifteen per cent 
of the water of the solution. 
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As will be described further on, after 
the primary use of the solvent (H,SO, + 
z H,O), another solvent of the copper 
oxide takes part in the action, namely, 
Fe, (SQ,)s, ferric sulphate. 

From the roasting surface the rock is 
conveyed to one of four leaching tanks, 
filling them in succession. Each tank is 
cylindrical, thirty feet in diameter and 
six feet high, inside measurements. They 
each hold 125 to 150 tons of the powdered 
and roasted rock. The rock is put in hot 
as it comes from the furnace. 

In the bottom of each tank there is a 
filter bed of coarsely crushed rock, cov- 
ered with canvas which is calked tightly 
around the edges and around the outlets 
through which the powder is washed after 
the extraction of its copper contents. 

From the centre of the bottom of each 
tank, under the filter bed, a pipe, with a 
stop-cock, serves through which to draw 
off the solvent to the electrolytic cells. 

During the filling of each tank a suit- 
able amount of the solvent is admitted to 
moisten the rock, and finally, when filled 
to within about a foot of the top, the whole 
is flooded by the solvent to the depth of a 
few inches above the bed of powdered 
rock. 

The solvent begins to run from the 
bottom of the first filled leaching tank 
as soon as filled, running through the filter 
bottom in a stream of perfectly clear 
greenish blue liquid. From time to time 
as the liquid on the top is lowered to the 
surface of the rock a few inches in depth 
more of the solvent, drawn from the 
“stock-solution tank,” is run in. 

The first solvent run in during the fill- 
ing of the tank takes up nearly all of the 
copper, and runs out at the bottom fully 
saturated with CuSO,. As the fresh ad- 
ditions of solvent pass through the bed of 
rock they carry decreasing quantities of 
copper until all of it has been taken up, 
and the solvent running out shows little 
or no more by assay than does the solvent 
run in. 

But, meantime, tanks Nos. 2, 3 and 4 
have been filled, and a like solvent action 
takes place in them. Then, in order to 
have a solution of nearly uniform value 
in copper to electrolyze, the richer liquors 
from No. 2 are run out simultaneously 
with the poorer from No. 1. This method 
is kept up in regular succession with the 
other tanks. 

As soon as the rock in No. 1 has had its 
copper contents dissolved by the solvent 
the outlet is opened and the solution runs 
into the deposition vats, and as the quan- 
tity of copper in the solvent from this 
tank decreases in amount the outlet of 
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No. 2 is opened to allow a flow of strong 
solution to mix with that from No. 1, 
and so on with Nos. 3 and 4, and then 
from a new charge in No. 1, and so on, 
in a continuous cycle of operation. This 
procedure is for the purpose of supplying 
the deposition vats with a steady stream 
of lixiviate having constant percentage of 
copper. 

The tanks are emptied by opening 
passageways through the filter bed and 
bottom of each tank, and turning a forci- 
ble stream of water, pumped for the pur- 
pose, against the depleted powder, then 
called “tailings,” thus washing them out, 
after the manner called “hydraulicking” 
in some kinds of gold-mining. 

The deposition vats are rectangular 
boxes of wood protected from the action 
of the lixiviate, now the electrolyte, by 
a suitable lining. They are arranged so 
that the electrolyte flows from No. 1 
through Nos. 2, 3, 4, e¢ seq., and finally 
out of No. 128, depleted of its copper, into 
a large tank, called the “sump,” from 
whence it is pumped up into the “stock 
tank” for re-use. 

These deposition vats are so set, at 
differing elevations above the floor of the 
building, that the electrolyte runs by 
gravity from one to the next, and so on 
through the series to the end, through 
troughs, or spouts, between their ends, 
with this exception: As the vats are ar- 
ranged in six rows, and one end of each 
row is at a greater elevation than the end 
next to it of the preceding row, it is neces- 
sary to raise the electrolyte from the one 
row to the next at those points. This is 
done by means of air-lift pumps, which 
are easily managed. 

The electrical connections are as fol- 
lows: The electrodes in each vat are con- 
nected in multiple; and the several vats 
of electrodes are connected in a series of 
128; exactly, so far, as is the case in 
large storage batteries. 

But for the purpose of ensuring a retro- 
gressive decrease of density of current at 
the electrodes of each vat, after the first 
of the series, the number of electrodes is 
increased progressively from the first to the 
last of the series. The amperes of current 
are the same in each vat of the series, but 
the current densitv is less and less in decre- 
mental order from the first to the last of 
the series, to compensate for the decrease 
of copper in the electrolyte in its course 
through the vats. Thus the density of 
current may be fifteen to twenty amperes 
per square foot of cathode surface with a 
six per cent copper solution, and three 
amperes per square foot with a 0.5 per 
cent solution; provided proper circula- 
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tion and sufficiently rapid movement of 
the electrolyte be kept up between the 
anode and cathode surfaces. 

The evolution of free oxygen at the 
anodes keeps up a continual mixing move- 
ment of the electrolyte, in addition to 
the motion due to the flow through the 
vats. 

During electrolysis there 1s a counter- 
electro-motive force of 1.6 volts in each 
vat of the series, due to the difference of 
energy of combination between the ma- 
terials on the surfaces of the anodes and 
cathodes, respectively, and the constit- 
vents of the electrolyte. The generator 
is operated at approximately 240 volts; 
which gives 240 + 128 = 1.87 per cell. 
The voltage per cell required is 1.87 — 
1.60 = 0.27 volt for resistance of con- 
ductors, etc. 

The density of current must not ex- 
ceed in any vat the limit beyond that re- 
quired for the deposition of reguline cop- 


per. 
Primarily both the anodes and cathodes 
are of sheet lead. But under the electro- 


` Jytic action the anodes become coated with 


PbO,, and the cathodes with copper. As 
coon as the copper deposit reaches the 
thickness of thin cardboard it is stripped 
off each lead cathode, which is then re- 
placed in its cell, and the two copper 
sheets thus produced have suitable con- 
nections riveted to them, and they are 
then rehung as cathodes in some of the 
vate, where they remain a sufficient length 
of time to receive a deposit of copper to 
the thickness needful for the market. 

The author has tested anodes of car- 
bon, both such as are used for battery 
plates and the Acheson graphite elec- 
trodes. There is much less oxidation and 
disintegration with the latter, but still 
too much for economy. ‘There are also 
some other difficulties incident to the use 
of carbon. Under proper treatment the 
lead anodes do not sulphate, and the 
formation of PbO, is merely superficial. 

A certain proportion of the lead cathode 
plates are specially used for the purpose, 
as above, of producing the thin copper 
cathodes, it being a handier and a cheaper 
method than providing rolled thin cop- 
per sheets for the purpose. 

The lixiviate running from the leaching 
tanks into the deposition vats consists of 
a eolution in water of sulphuric acid, 
cupric eulphate and ferrous sulphate, ex- 
pressed symbolically as follows: 

z H,SO,+ 2 CuSO, + 4 FeSQ,. 


The electrolytic action deposits the cop- 
per on the cathodes, perhaps by secondary 
action, without the evolution of hydrogen. 
but with the setting free at the anode of 
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oxygen. But some of the oxygen and acid 
are appropriated by the ferrous sulphate, 
thus becoming ferric sulphate. When 
there is enough ferrous sulphate present at 
the anode no free oxygen is evolved, but 
is appropriated by the ferrous sulphate to 
form basic ferric oxide which unites with 
the sulphuric acid to form normal ferric 
sulphate, as per this equation: 

x H.SO, + 2 CuSO, + 4 FeSO, = 2 Cu + 

2 Fe, (SO,)3 + z H S0, 

Taking the latter half of the above 
equation for consideration, the two parts 
of copper are deposited on the cathodes 
and the solution of ferric sulphate and 
sulphuric acid runs to the sump tank, 
from whence it is raised to the stock tank, 
and from there is used on subsequent 


lots of powdered and roasted rock in the 


leaching tanks. While the starting of the 
plant involved the use of a solution of 
sulphuric acid for the solvent, all subse- 
quent solvent actions take place in the 
presence of ferric sulphate and ferrous 
sulphate as well. 

Now, ferric sulphate solutions are ener- 
getic solvents of metallic copper, oxides 
of copper, and, to a limited extent, of 
some sulphides of copper, with reduction 
from ferric to ferrous solutions and ferric 
oxide. Take metallic copper and we have 
this equation: 


Cu + Fe, (SO,)s = CuSO, + 2 FeSQ,. 
Take cupric oxide: 
3 CuO + Fe, (SO,); =o CuSO, + Fe,0,. 


This latter equation shows that ferric 
oxide (Fe,0) is freed by the solvent ac- 
tion in the leaching tank, and remains 
there undissolved, thus continually puri- 
fying the solution of iron. 

The roasting process may sometimes 
fail to completely oxidize the Cu,S; if 
so, then the following equation expresses 
a further action: 


CuS + 2 Fe (SO,), = 2 CuSO, + 
4 FeSO, + S. 


It has been claimed that cupric oxide 
is dissolved by a solution of ferrous sul- 
phate by double analysis and synthesis, 
per this equation: 


CuO + 2 FeSO, + H,.O = CuSO, + 
(Fe,0, + SO;) + H.. 

The sulphuric acid dissolves some 

cupric oxide as per this equation: 
CuO + H,SO, = CuSO, + H.O. 

It will be scen that all of the reactions 
result in the production of cupric sul- 
phate in the lixiviate which is to be elec- 
trolyzed. ‘There is no deposition of iron 
on the cathode, even though its sulphate 
salts are present in the electrolyte in 
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great excess, say near to saturation of 
the solution. 

Unfortunately, the 2xpenses of the 
operation can not now be stated, because 
not yet obtainable. Just as the plant was 
starting financial difficulties intervened 
and caused a stoppage. Enough had, 
however, been done, in an experimental 
way, to make positive all of the principles 
of the process; and that, probably, the ex- 
penses of mining and metallurgical treat- 
ment need not exceed two and one-half 
dollars per ton. It is probable that work 
will soon be resumed. 

— d 
Electrical Progress in British 
Honduras. 


United States Consul W. L. Avery 
writes from Belize that an appropriation 
of $10,000 has been voted, the consent of 
the home government granted, the con- 
tract signed and work begun on the first 
telegraph line in this colony. 

This line will extend from Belize to the 
Rio Hondo, a distance of 100 miles, and 
offices will be established at Belize, Coro- 


zal, Orange Walk and the Hondo River, 


and at the last-mentioned place business 
will be transferred to the overland line 
through Mexico, and communication 
with the world will be completed. 
Though Belize is only 850 miles from 
New Orleans, it has never had the benefit 
of telegraphic service, and a message from 
Europe or the United States, if forwarded 
on a given Thursday, could not be de- 


' livered here until ten days later, and any 


message would take at least four days, 
being sent from New Orleans by mail 
steamer. 

It is proposed that a telephone service 
be established at each of the offices, and 
in order that one wire may serve both pur- 
poses, the circuit will be shut off for two 
hours each day, giving ample time for 
local business. As three months are all 
that are required to build the line, it may 
be assumed that by May 1, 1902, Belize 
will be in closer touch with the rest of the 
world. 

A bill is now before the colonial coun- 
cils extending authority to the district 
board of Belize to contract for the estab- 
lishment of an electric-light plant in this 
town, and granting the contractor the 
privilege of lighting public and private 
houses. The bill will undoubtedly become 
a law, and the oil lamps of this town will 
soon be a thing of the past. 

The equipment for the telegraph line 
has been ordered principally from New 
York, and the material for the lighting 
plant will also be ordered from the United 
States. 
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Electrical 
Patents 


An improvement has just been made in 
the means for supporting the globes in 
that class of electric arc lamps wherein 
the carbons are burned in a partial 
vacuum. The improvement was devised 
by Mr. Moses S. Okum, of New York, 
N.Y.,his object being to provide a support 
which will yield laterally without in 
any manner affecting the feeding of the 
carbon. The arc-enclosing globe may be 
of any well-known form, having the usual 
upper opening through which the upper 
carbon feeds, the lower carbon being 
seated in the lower portion of the globe. 
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IMPROVED ELECTRIC ARC LAMP. 


Hangers are pivotally suspended from the 
casing of the lamp and their lower ends 
are pivotally secured in any suitable 
manner to the globe. In one form the 
inventor shows a cross-bar that is pivoted 
to the support for the lower carbon, the 
hangers being fastened to the ends of this 
cross-bar. In another form the hangers 
are pivoted directly to the removable top 
of the globe. The patent obtained on 
this improvement covers these various 
forms of modifications. 

An important improvement has just 
been made in that class of electric motors 
that are submerged at the stern of a small 


boat, and carry a propeller for driving 


such boat. The invention is the work of 
Mr. Tracy B. Hatch, of Menomonee, Wis., 
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who has sold the patent obtained thereon 
to the Submerged Electric Motor Com- 
pany, also of Menomonee. Hitherto in 
this class of electric motors it has been 
usual to enclose the motor in a moisture- 
excluding casing and provide a moisture- 
excluding stuffing box about the motor 
shaft where it extends to the outside of 
the casing. To properly answer its pur- 
pose, the stuffing box must necessarily fit 


IMPROVED SUBMERGED ELECTRIC MOTOR. 


very closely about the shaft, and in these 
small motors the frictional resistance thus 
created greatly diminishes the power. In 
the improvement a vessel is provided 
which in itself forms the motor field and 
is provided with internal field magnets 
and bearings for an armature shaft, all 
the working parts of the motor being con- 
fined within the vessel; this vessel is then 
filled with a fluid-sealing substance of 
low conductivity such as hydrocarbon oil, 
and this fluid operates instead of a stuff- 
ing box to exclude the water without the 
necessity of a tightly packed stuffing box. 
The oil also exerts a cooling influence 
upon the motor windings and will operate 
to prevent sparking between the com- 
mutator and its brushes. 

Mr. Frederick R. M. Cutcheon, of St. 
Paul, Minn., has just patented an im- 
proved amperage or current regulator for 
series arc-lamp systems. He provides a 
substantially U-shaped laminated iron 
core which is supported on an insulated 
base with its prongs or arms uppermost, 
the free ends being connected by an in- 
sulating plate such as a marble slab. The 
primary coil is wound on the yoke of the 
core and extends to suitable ‘binding-posts 
to which the primary leads are connected. 
The secondary coil is wound on both 
prongs or arms of the core, being formed 
of spaced sections that are connected in 
series. This secondary coil is connected to 
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binding-posts that are located on the slab 
or plate, the leads of the secondary circuit 
being attached to the binding-post. A 
soft iron bar or armature is movably 
located in the field of the secondary coil, 
and is therefore slidably mounted on brass 
rods located between the arm or prongs 
of the core. This bar is adjusted by suit- 
able mechanism, preferably in the form 
of a sheaf pulley, journaled upon the 
upper slab, the pulley and armature being 
connected by means of a suitable flexible 
cord. The operation of the device is sub- 
stantially as follows: There are provided 
as many sections of the secondary coil as 
there are lamps in the circuit, and assum- 
ing that each lamp will require seventy- 
four volts and seven amperes, and that 
each section of the secondary coil is capa- 
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AMPERAGE OR CURRENT REGULATOR. 

ble of inducing a current of thirty-seven 
volts and seven amperes, it will be evi- 
dent that under these conditions, since the 
horizontal opposite sections of the sec- 
ondary coil are cut into and out of action 
in pairs by the armature, that this arma- 
ture can be adjusted so as to cut into 
action below the same as many pairs of 
coil sections as there are lamps thrown 
into action. When thus adjusted, the 
armature short-circuits the magnetic field 
of the sections above the same, while the 
sections below will be sufficient to run the 
lamps that are in action. 

< 
Manufacturers at Indianapolis. 


The seventh annual convention of the 
National Association of Manufacturers 
will be held in Indianapolis, Ind., April 
15, 16 and 17. Local arrangements 
for the convention are being made by a 
committee of Indianapolis business men, 
under the leadership of Mr. D. N. Parry, 
who has been for many years a member of 
the executive committee of the associa- 
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Notes 


HE success or otherwise of Mar- 
I coni’s wireless transmission across 
the Atlantic has stirred Sir John 
Wolfe Barry, when presiding at the 
fifty-ninth half-yearly meeting of the 
Eastern Telegraph Company, “to say 
a word” on the matter, presumably 
with the object of edifying and paci- 
fying those shareholders in such under- 
takings who may fear for their invest- 
ments. Incidentally he mentioned that the 
Eastern company selected Professor Oliver 
Lodge and Sir W. H. Preece to prepare 
independent reports, for submission to the 
shareholders, upon the present possibility 
of wireless telegraphy as a competitor to 
the deep-sea cable. These reports, he said, 
pointed out that wireless telegraphy as 
now understood labored under inherent 
and inseparable disadvantages compared 
with cable transmission, which must pre- 
vent it, even over short distances, from 
being anything more than an inferior 
mode of transmission. Dr. Lodge was of 
the opinion that submarine cables would 
for a long time be preeminent for long-dis- 
tance telegraphy, while Sir W. H. Preece 
was very clearly of opinion that submarine 
cable enterprise had nothing to fear, in 
a commercial sense, from the competition 
of etheric telegraphy. 


Some time ago reference was made in 
these notes to the fact that the Board of 
Trade had been asked to determine certain 
queries by the London Chamber of Com- 
merce in respect of the extra high press- 
ures likely to become universal owing to 
the increasing number of “bulk” supply 
schemes now being formed. From the 
reply of the Board, it would appear that 
for pressures over 3,000 volts no standard 
set of rules apply. Further, it is stated— 
and will probably prove gratifying to 
some—that no general limit of pressure 
has ever been fixed nor any general abso- 
lute limitation of the size of mains. From 
all this it is quite evident that each par- 
ticular scheme is treated upon its own 
basis, which is as it should be. 


Very smartly has the Liverpool Over- 
head Railway Company recovered from 
the shock administered by the recent fatal 
fire on its railway. The official inspec- 
tion of the reconstructed station has been 
made at the Dingle end of the line, and 
general satisfaction was expressed at the 
improvements. Incombustible material 
only has been utilized throughout and a 
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from Great Britain. 


(By Our Special Correspondent.) 


fire alarm system has been installed, and, 
generally speaking, a disaster similar to 
the one which happened last December is 
now almost an impossibility. At any rate, 
that is the opinion of the company’s engi- 
neer. 


An interesting installation over here to 
Americans generally should be the experi- 
mental line of tramway erected by the 
Lorain Steel Company on its surface 
contact system by an arrangement with the 
Wolverhampton Corporation. The cor- 
poration has been granted a licence to 
test the line for twelve months by the 
Board of Trade. I have before mentioned 
that the steel company is working this 
track themselves for the period of a year, 
after which time it will be handed over to 
the corporation if the thing is satisfactory. 
The experimental line, which is now carry- 
ing passengers, is one mile long and of 
three feet six inches gauge. Colonel 
Yorke and Mr. Trotter recently inspected 
the line on behalf of the Board of Trade, 
and the chief points of criticism were the 
“Providence” fenders on the cars, which 
the former gentleman strongly urged 
should be replaced by something better. 
and the possibility of shock to horses and 
pedestrians should the steeds fail to per- 
form their proper functions. Mr. Trotter, 
after a careful examination of the details 
of the steeds and connection, considers 
accidents only a remote possibility. 


The Kingsland Surface Contact System 
Syndicate has also entered into a con- 
ditional agreement with a small local 
authority in Devonshire to construct sur- 
face contact tramways and also supply 
electrical energy for lighting. This system 
was described in the ELECTRICAL Review 
nearly twelve months ago. 


The growth of the electrical supply 
business in Great Britain is well exem- 
plified by some recent happenings in con- 
nection with new, and extensions to exist- 
ing, power-houses. Only a short time ago 
the Manchester Corporation laid the foun- 
dation of a large new power-house; very 
shortly the City of London Electrice Light- 
ing Company will hold a press inspection 
of a fine installation of continuous-cur- 
rent machinery, additional to its old 
alternating-current plant, and the Bristol 
Corporation has opened a new works on the 
banks of the River Avon, and the anticipa- 
tions of the Electric Lighting Committee 


and its advisers are reflected in the enor- 
mous amount of extension room available 
on the site of the new station. A more ideal 
spot for an electricity generating station 
is probably not easily found, for it is 
bounded by a colliery, a canal and a rail- 
way. The chief distinguishing feature of 
the station is an extensive and complete 
“Hunt” coal-conveying plant erected by 
Messrs. Babcox & Wilcox as licencees to 
the American company. Three 745- 
kilowatt Siemens alternators are driven by 
Willans engines, and there are also con- 
tinuous-current Siemens-Willans sets for 
power. 


A good deal of mono-rail talk is flying 
about at the moment. In Opposition to 
the promoters of the proposed London to 
Brighton express electric railway, partly 
in tunnel and partly on the surface, Mr. 
Behr has made a proposition to the owners 
of the present steam railway company 
running to Brighton that he should con- 
struct or practically convert their line into 
a mono-rail, and says he could do it for 
almost millions cheaper than the aforesaid 
promoters. Then a proposal has been 
made to construct such a line between ` 
Glasgow and Edinburgh, which would 
cover the forty-nine miles at a rate of 
117 miles an hour. 


Still a great dearth of electrical motor 
vehicles exists in Great Britain. A motor 
car show has just been held at the Crystal 
Palace, and the sum total of firms exhib- 
iting electrically driven vehicles was two. 

London, March 8. 
> 

Electrolytic Bleaching. | 

A rather heated controversy, says the 
London Electrical Times, has been 
for some time proceeding in L’Elec- 
frochemie between V. Engelhardt and 
F. Œttel on the respective merits of the 
Kellner and the Hass and Œttel machines 
for the production of bleaching liquor. 
Both disputants claim to have long ago 
shown that a high-current density, a low 
temperature and a strong concentration of 
salt, notably augment the yield of chlorine. 
But while both apparatus are capable of 
fulfilling the conditions, the Kellner 
usually works with a ten per cent salt 


solution and a C. D. of 7,000 to 10,000 
amperes per square metre, the Œttel with 
seventeen per cent salt and 1,000 amperes 
C. D. Tables of efficiencies are given which 
lead to contradictory conclusions, but, as 
M. (Ettel remarks, la pratique en 
décidera. 
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The Faller System of Automatic 

| Telephony. 

There has been on exhibition in New 
York city for some time a highly ingen- 
lous piece of apparatus, the invention of 
Mr. E. A. Faller, of Baltimore, for auto- 
matic telephony. The accompanying 
illustrations give a view of the central 


~~ 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


APPARATUS. 


which would enable any subscriber con- 
nected with such an exchange himself to 
select the line of the person to whom he 
wished to speak, thus eliminating both 
the expense and the uncertainty attendant 
upon manual operation. A considerable 
number of systems have already been de- 
vised, but the new system described below 


— 
ta pan 


disconnect them when conversation is 
finished. The apparatus employed uses 
external power, the small amount neces- 
sary being supplied by a small electric 
or other motor, and dispenses almost en- 
tirely with electromagnets, solenoids and 
other devices employing magnetic power 
for moving the various parte of the sys- 


THE FALLER AUTOMATIC TELEPHONE EXCHANGE APPARATUS FOR 100 LINES. 


exchange equipment for one hundred 
lines, together with a number of details 
of the system. 

The subject of automatic telephony is 
one that has exercised in no small degree 
the talents of inventors. Shortly after 
the introduction of the central exchange 
as a feature of telephone exploitation the 
increasing size and complexity of such 
exchanges, and the necessarily accurate 
and arduous work devolving upon oper- 
ators, suggested the probability of devis- 
ing some form of automatic apparatus 


possesses characteristics which make it in 
many respects different from all the others 
that have yet been brought forward. 

In the Faller system the functions of 
the operator are performed by a mechan- 
ism which, in effect, moves the equivalents 
of the plugs and cords of an ordinary 
transfer switchboard. All the lines en- 
tering a station end in similar devices 
and the functions of the mechanical oper- 
ator, as it justly may be called, are to 
connect these terminals with one another 
in the desired way and automatically to 


tem. Fig. 1 is an illustration of the cir- 
cuits of a subscriber’s outfit, while Fig. 
2 represents the central exchange circuits. 
The method of calling is to move num- 
bered dials, contained in a small cast-iron 
box attached either to the telephone or to 
the wall near it, until the proper numbers 
show upon them. Moving a key then per- 


mits the call to go in, whenever the cen- 


tral office mechanism is ready to receive 
it. In the sending instrument arranged 
for 100 subscribers’ exchanges there are 
two dials, each numbered respectively 
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from 0 to 9, the numbers upon one dial 
comprising the units and those upon the 
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is in electrical contact with one of the 
rods. These springs are adapted to pass 


other the tens of the number desired by bv and to make contact with a series of 


Fic. 1.—Automatic EXCHANGE APPARATUS—SUBSCRIBER’S CIRCUITS. 


the calling subscribers. These dials are 
shown at the right and left of the lower 
Fig. 1. 
geen from the front of the sender 
is a calling-knob, consisting of a milled 
brass head which may be turned to the 
right, where it automatically stops. This 
operation winds up the spring of the send- 
ing apparatus, and makes several of the 
necessary connections. It also positively 
locks all parts of the sending apparatus 
against further interference, until the 
call has been sent and properly received 
at the central office. The various opera- 
tions necessary in sending in a call are 
thus interlocked so that they must be 
performed in their proper order, and once 
performed the arrangement can not be 
disturbed until the call is duly recorded 
upon the central exchange apparatus. Tt 
is unnecessary here to describe the in- 
genious means used for effecting this in- 
terlocking. l 
Proceeding now to the description of 
the exchange apparatus: Each subscriber’s 
line, consisting of two wires, is connected 
at the central exchange to two parallel 
rods, insulated from the rest of the ma- 
chine and carrying a carriage mounted so 
as to travel on the rods as may be de- 
sired. This carriage carries the sub- 
scriber’s terminal springs, which are in- 
sulated from each other, but each of which 


conductors, consisting of bars laid in a 
grill at right angles to the rods men- 
tioned above. All of these rods and bars 
and the other conductors in the machine 
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source of electrical energy, such as a stor- 
age battery, constitute the equivalent of 
the cord circuits of manual exchanges 
and correspond identically with them in 
their functions. It will be seen that the 
number of subscribers’ terminal carriages 
is equal to the number of subscribers’ 
lines, but the number of cord circuits, or 
pairs of parallel bars necessary, needs not 
in practice be more than ten per cent 
of this number, this figure having been 
found safe in manual exchange practice. 
It is practically never found that all the 
subscribers wish to talk at the same time. 

In the position of rest the carriages all 
occupy a position at one end of their re- 
spective sets of bars, one terminal of each 
being connected with a spring, termed the 
“ground-terminal spring,” through which 
the line is placed in electrical connection 
with the commutator device described be- 
low, and through this at intervals with 
the ground. Movement is imparted to the 
carriage through a mechanical device con- 
sisting of a toothed sector engaging, by 
proper gearing, with a motor-driven shaft, 
as is more fully described below. 

When a call is “set up” on the sending 
instrument at a subscriber’s premises, a 
latch which holds this moving apparatus 
in position is dropped and engagement is 
made with the revolving pinion shaft so 
that the carriage is moved forward over 
the series of bars constituting the cord 
circuits. 
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Fie. 2.—AvuTOMATIC EXCHANGE APPARATUS—CENTRAL STATION CIRCUITS. 


are of such dimensions as to have no ap- 
preciable resistance. These conducting 
bars, and loop circuits connected with 
them containing impedance coils and a 


The latch holding this apparatus is 
partly operated by means of a device, 
designated the “busy-wheel,” which con- 
sists of a number of thin radial steel 
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fingers set helically upon a shaft extend- 
ing through the length of the apparatus, 
these fingers corresponding in number to 
the number of subscribere. This busy- 
wheel revolves constantly, except at the in- 
stant when a connection is being made, 
when it stops for an instant with one of 
its ‘fingers in contact with the latch of the 
appropriate subscriber's terminal car- 
riage. By mechanical means of great 
beauty, comprising movements springing 
these fingers in a direction parallel with 
the shaft of the busy-wheel, the unlocking 
of the latch retaining the carriage is 
effected. As, however, only one tooth at a 
time of the helically built busy-wheel can 
be thus sprung, it follows that only one 
carriage at a time can be moved. 

The remainder of the apparatus com- 
prises a power device, a selector, a ringer 
and a “busy test.” The power device 
brings about all of the mechanical actions 
necessary to establish and disestablish a 
connection. It consists of a power-driven 
combination of parts, some of which are 
constantly moving while others move in- 
termittently, the movements of the latter 
being controlled by magnets, which, in 
turn, are controlled directly from the sub- 
scribers station through the selector. 
This power device is clearly shown in the 
accompanying photograph (at the near 
end of the apparatus). 

The busy-wheel shaft is driven by fric- 
tion gcar and clutch from the power de- 
vice and is arranged to be stopped by a 
pawl and ratchet operated by the starting 
magnet. This starting magnet initially 
controls the entire switch operation of the 
exchange. In addition to the starting 
magnet spoken of, a restarting magnet ie 
used for the purpose of starting again this 
“master-shaft” for the purpose of start- 


ing into the gear the carriage-moving (or 


cord circuit-moving) apparatus of the 
called subscriber. The etarting and re- 
starting magnets operate in conjunction 
with the subscriber’s sending apparatus 
through the medium of a controlling con- 
tact apparatus and selector. The rotating 
contact consiste of two sets of circularly 
disposed contact points or pins, each set 
containing as many pins as there are sub- 
scribers, and two metal contact rings 
which are divided into a number of equal 
segments, generally ten. Sweeping over 
these contacts is a rotating trailer con- 
stantly driven by the power device (ex- 
cept when it is stopped, as is described be- 
low). This trailer is usually mounted 
upon the shaft of the busy-wheel. Each 
of the contact pins of one set is connected 
to a separate ground terminal spring, 
while one of the contact rings is connected 
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in cireuit with the starting magnet and a 
battery and the ground. One function of 
the contact device is to prevent the start- 
ing magnet from being operated by an- 
other subscriber while switching is going 
on, as its circuit is broken at all times ex- 
cept when the maseter-shaft is idle. As 
the rotation of the contact arm brings 
each subscriber’s line momentarily, once 
in each revolution, in connection with 
the ground, a number of most im- 
portant and valuable features are 
claimed as a consequence. One is the 
abolition of all individual magnets; an- 
other is that the subscribers are brought 
into fixed rotation in connection with the 
exchange, thus preventing any possibility 
of the double or mixed using of the power 
device, and this is regarded as a most im- 
portant feature of the invention. Since 
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New Type Four-ButaDED ALTERNATING- 
CURRENT CEILING FAN. 


there are no cross or multiple connections 
whatever—even the ground connections 
being broken upon the carriage of a sub- 
scriber’s circuit leaving the rest position 
—a perfect balance of circuits and a com- 
plete isolation of the pairs of subscribers 
conversing, one from another, may be ob- 
tained. 

The selector magnets are controlled by 
the sending device at the subscriber’s sta- 
tion and operated by it, when it is re- 
leased, by means of a series of electrical 
impulses sent over the two sides of the 
line in parallel and the ground. The 
selector itself is power driven, the mag- 
netic impulses received being used only 
to release various parts of the apparatus. 

The space at disposal does not permit 
of going at great length into the numerous 
ingenious details of this system. Discon- 
nection is accomplished by hanging up the 
telephones of the subscribers, permitting 
ihe mechanism to act in a reverse direc- 
tion and the subscribere’ carriages to come 
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back to their normal rest positions. Some 
of the more interesting features of the 
operation of the system are its capac- 
ity for storing up calls, so to speak, 
at the subscribers’ senders and dis- 
posing of them at the exchange, one 
at a time, as the apparatus for the 
purpose is released from other use. An- 
other interesting feature ie a continuous 
“trouble” test which goes on constantly, 
immediately connecting one of the lines 
(which may be that of the chief wire 
clerk) to the line in trouble, when trouble 
becomes evident. 

As may be gathered from the above 
somewhat incomplete description, the 
operation of the Faller system closely fol- 
lows that of the manual system, mechan- 
ical apparatus taking the place of the 
operator and performing almost exactly 
the same functions in connecting and dis- 
connecting pairs of subscribers. The sys- 
tem is a “straight” central energy meth- 
od, requiring no batteries at subscribers’ 
stations. Ordinary station instruments 
can be used upon it without any change 
whatever. 


Four-Blade Alternating-Current Ceil- 
ing Fans. 


The accompanying illustration shows a 
new type of Tuerk four-bladed alternat- 
ing-current ceiling fan recently brought 
out by the Hunter Fan and Motor Com- 
pany, of Fulton, N. Y. The fan was de- 
signed to meet a demand for a ventilating 
apparatus of this type. Its special feature 
is ite extraordinarily low consumption of 
current. With a sixty-inch spread of 
bladeg, the blades being eight inches wide, 
the fan operates at from 100 to 110 watts 
with an unusually high power-factor. The 
spiral groove oiling system that has al- 
ways been used on the fans of this com- 
pany’s make is supplied with this 
special design, which also comprise a 
stopping and starting switch and a blade 
adjuster which can be used to change the 
angle on two of the blades while they are 
in motion. The fans are constructed to 


operate on commercial currents of from 50 ` 


to 230 volts at from 40 to 140 cycles per 
second. On the 40 and 50-cycle fans a 
specially constructed motor is used, giving 
a revolution speed of 180 turns per minute 
with a five-foot spread of blades, eight 
inches wide, and a consumption of only 
ninety watts of current at full speed. 

T'he two-bladed ceiling fans for alter- 
nating current made by the same company 
also exhibit the remarkable economy of 


100 watte at full speed of operation and, 
on this account, little change has been 
made this year in the design of these 
appliances. 
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New Fan Motors. 


A new line of fan motors is being 
offered this year by the Fort Wayne Elec- 
tric Works, Fort Wayne, Ind. The most 
unique of the several types of motors 
presented is the one known as the “Wood” 
revolving fan motor (Fig. 1), which is of 


Fie. 1.—REvoLving Fan Motor wits Corp 
SUSPENSION. 
a 


the ordinary high-speed type. It con- 
sists of a spherically incased motor sus- 
pended from a ball-bearing so as to re 
volve around a vertical axis. The case 
of the motor is small and of light weight, 


being three and five-eighths inches in 


Fig. 2.—FiELD MAGNET, ALTERNATING-CUR- 
RENT Fan MOTOR. 


diameter and cast of aluminum. The 
shaft of the motor upon which the fan is 
mounted is placed at an angle of forty-five 
degrees to the vertical axis of the com- 
plete structure. The result is that since 
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the top fan blades are farther from the 
centre of rotation than the lower blades 
an unbalanced condition is produced, 
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Fie. 3.— ARMATURE, ALTERNATING - CURRENT 
Fan Moror. 


which causes the motor to revolve in 
a horizontal plane, distributing at in- 


Fie. 4.—FreLD MAGNET, DIRECT-CURRENT FAN 
MOTOR. 


tervals the air to all parts of the room. 
The motors are made for both alternating 


Fic. 5.—ARMATUKE, LIkECT-CURRENT FAN 
MorTor. 


and direct current. The alternating-cur- 
rent motor is of the induction type, pro- 
vided with a four-pole field magnet 
(Fig. 2) and a 
squirrel-cage arma- 
ture (Fig. 3). It 
will be noticed that 
the slots in the core 
of the armature are 
slanted, the object 
of this being to pre- 
venthumming. The 


direct-current mo- 
tor 1s provided with 
a two-pole field 
magnet (Fig. 4) 
and a squirrel-cage 
armature of the 
drum-wound type 
(Fig. 5). The slots 
in this armature 
are diagonal to the 
face of the core, 
the construction being similar to that of 
the alternating-current armature above 
described. Carbon brushes of rectangular 
cross-section are used and are mounted in 
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brass tubes into which they fit closely. 
The bruehes are pressed against the com- 
mutator by springs that are contained in 
the tubes immediately back of the brushes, 
the spring tension being adjusted by 
means of screws in the back ends of the 
brush-holders. The bearings are of the 
self-oiling type. 

The line of desk-type motors (Fig. 6) 
is similar to the revolving type, with the 
exception that the motors are mounted on 
a eolid base, the ball-bearing suspension 
being omitted. They are built for both 
alternating and direct current, and the 
construction is similar to the revolving 
type, with the exception above mentioned. 

These machines are all provided with 
eight-inch fans and run at a maximum 
speed of 2,200 revolutions per minute. 

The power consumption is as follows: 
50-volt motor, 17 watts at 60 cycles, 36 
watts at 140 cycles; 104-volt motor, 17 


watts at 60 cycles, 36 watts at 140 cycles; 
115-volt direct-current motor, 17 watte. 


—_——_o@> 


Electrical Smoke Detector. 


An electrical smoke-detector alarm, 
which depends for its principle upon the 
peculiar action of smoke on a fibre which 
has been subjected to a certain treatment, 
has been patented recently. The fibre, 
which may be of silk or a horse-hair, is 
boiled in a closed vessel for about twenty 
minutes in a six to ten-per-cent solution 
of commercial soda, then dried while very 
moderately stretched in a tube from which 
the air is exhausted. The inventors state 
that they are unable to precisely explain 
what transformation is produced in the 
fibre by treating it as above described, but 
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Fie, 6.—Drrect-CurrENTg Desk Fan MOTOR. 


it is found that when smoke comes in con- 
tact with fibre so treated an elongation in- 
variably results. This elongation is made 
to close an electrical alarm circuit. 
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Sturtevant Propeller Fans. 


The electric propeller fan manufactured 
by the B. F. Sturtevant Company, Boston, 
Mass., is excellently illustrated in the ac- 


PROPELLER FAN. 


companying engraving. This fan is self- 
contained and can be placed in any loca- 
tion that may be desirable. The fan is 
constructed of careful mechanical balance, 
the curvature of the blades being made 
such as to give high efficiency. The motors 
are manufactured by the Sturtevant com- 
pany and are of a two-pole dustproof and 
water-proof type, very carefully designed 
to fulfill the difficult requirements of their 
service without overheating. It is claimed 
that they will carry their full-rated load 
for ten hours without sparking and with- 
out rise in temperature of more than fifty 
degrees centigrade above the surrounding 
atmosphere. 
—_—_———__c-»> 
New Types of Electric Fans. 


The Lundell fan was among the pio- 
neers in fan construction and rapidly won 
a high place in popular favor by reason 
of its mechanical and electrical excellence. 

The manufacturers are constantly on the 


SWIVEL AND TRUNNION BRACKET FAN. 


watch for possible improvements, and it 
is because of the advantages of design and 
the thoroughness of construction that the 
Lundell fan is still greatly in demand. 

To meet the increasing demand this sea- 
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son new types have been introduced, name- 
ly, the twelve and sixteen-inch swivel and 
trunnion desk and bracket patterns. They 
are made with the same degree of careful 
workmanship as the other types, are fin- 
ished in an attractive style, have self- 
aligning and self-oiling ring bearings, 
and a starting and regulating switch giv- 
ing variations of speed. They are listed 


SWIVEL AND TRUNNION Desk FAN. 


in Catalogue No. 3,046, which may be ob- 
tained by addressing the Sprague Electric 
Company, 527 West Thirty-fourth strect, 
New York city. 


A Large Order for Fans. 


Word has come from the South that a 
boom in business is being enjoyed, the 
Newman-Spranley Company, Limited, of 
New Orleans, La., reporting that such a 
condition prevails in all its departments, 
particularly in electrical apparatus. 

This company has taken the agency 
for the full line of goods manufactured 
by the Diehl Manufacturing Company, 
Elizabethport, N. J. Over thirty Diehl 
motors and fans were sold during the 
past month. It is a peculiar fact that 
while the cities in the North were snow- 
bound, this company was enjoying fine 
weather and sold a good many fans. 

It is a just tribute to the business 
ability of the Newman-Spranley Company 
to state that it anticipated an increasing 
demand for fans and made preparations to 
meet it. A shipment of its stock order 
has been received, consisting of six car- 
loads, and includes an assortment of both 
types of ceiling, two and four-blade, elec- 
trolier column in ten designs and all 
finishes ; also desk, bracket, trunnion and 
universal joint desk, in three sizes. This 
makes a very large order and a great as- 
sortment to select from. 
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The American Street Railway 
Association. 
To THE EDITOR oF THE ELECTRICAL REVIEW : 

The twenty-first annual meeting of the 
American Street Railway Association will 
be held in the Light Guard Armory, 
Detroit, Mich., Wednesday, Thursday and 
Friday, October 8, 9 and 10, 1902. 

Papers will be presented on the follow- 
ing subjects: “The Registration of 
Transfers,” “Benefit Associations,” “Dis- 
cipline of Employés by the Merit Sys- 
tem,” “The Transportation of Light Ex- 
press and Parcel Delivery,” “Steam Tur- 
bine Engines,” “Signals for Urban and 
Interurban Railways,” “The Adjustment 
of Damage Claims.” | 

We expect to have a fine exhibition of 
street railway supplies. 

Thursday, October 9, has been set apart 
as a day for the examination of the ex- 
hibits. No session of the association will 
be held, so that all may have ample time 
to view the exhibits. 

The annual banquet will be held on 
Friday evening, October 10, when the 
officers-elect will be installed. 

The headquarters of the association will 
be at the Cadillac Hotel. No rooms will 
be assigned prior to April 15, the assign- 
ment to be made under the supervision of 
the local committee. Members intending 
to be present are requested to apply for 
rooms at once, so there may be no disap- 
pointment in this regard. Preference will 
be given to representatives of members of 
the association if application is filed in 
time. 

Uther first-class hotels are Russell, 
Wayne, St. Clair, N ormandie, Griswold 
and Metropole. 

Railroad rates will probably be as in 
former years. 

The following resolution was unani- 
mously adopted by the committee. 

“The secretary is directed to request 
the chief exccutive officer of the different 
companies to notify all delegates and 
heads of departments attending the con- 
vention that they are expected to be pres- 
ent at all sessions of the meeting and 
take part in the discussions.” 

Another circular will be issued later, 
giving particulars regarding the meeting. 

T. C. PENINGTON, Secretary. 

Chicago, March 1. 
< 
Wireless Telegraph Instruments 

Wanted. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 

Can you inform me where I can obtain 
two wireless telegraph instruments ? 

I have a telephone system on this 
island (San Juan, Wash.) and wish to 
establish communication with Whatcom, 
a distance of twenty miles. 

V. J. Capron, M. D. 

Roche Harbor, Wash., March 11. 
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Some of the Exhibitors at the Chicago 

i Automobile Show. 

The National Vehicle Company, of 
Indianapolis, occupied a space in the cen- 
tral portion of the building and arranged 
an attractive exhibit of its vehicles. There 
were its “Electrobile,” models 50 and 55; 
its road wagon, models 60 and 65; its 
runabouts, in two designs, and a stan- 
hope and park trap. The National 
vehicles are equipped with batteries made 
by the Western Storage Battery Company. 
The company has great hopes for the 
future of the electric carriage, and be 
lieves it will grow more popular the more 
the public knows of it. It is making a 
beautiful line of vehicles and is pleased 
with its share of the trade. 

The Fanning Manufacturing Company, 
of Chicago, had on exhibition a very hand- 
some electric runabout of graceful lines 
and elegant finish. This is a young com- 
pany, and at the next show will no doubt 
have a number of new designs on exhibi- 
tion. 

The Joseph Dixon Crucible Company, 
of Jersey ‘City, so well known to the elec- 
trical trade, also makes its influence felt 
in automobile circles. Its exhibit at this 
show was a very handsome one, making 
most prominent, of course, the famous 
Dixon’s pure flake lubricating graphite. 

The Hydra Double Battery Company, 
of New York, made an exhibit of its cells. 
The company says that the popularity of 
this “sealed-up semi-dry battery” in 
Europe, where it was introduced four 
years ago, promises to be more than 
equaled in America. 

The D. M. Steward Manufacturing 
Company, of Chattanooga, Tenn., manu- 
facturer of a number of electrical devices, 
introduced an article for removing grease, 
ink or stains from the hands. It is called 
“stain off,’ and is said to be of great 
convenience to all who have to do with 
machinery. 

The Dayton Electrical Manufacturing 
Company was represented at the show by 
Messrs. A. A. Allen and V. G. Apple, 
showing the Apple igniting apparatus as 
applied to the Elmore, Stearns, Reming- 
ton and Winton automobiles. One of 
the special features of its exhibit was the 
Apple indicating automatic switch, which 
automatically cuts out the battery when 
not in use and switches to and from the 
dynamo. 

Forty thousand visitors entered the 
Coliseum during the eight days of the 
show. General Manager Miles said that 
every expectation of the Automobile Club 
and the Manufacturers’ Association, under 
the combined auspices of which the show 
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was given, had been more than realized. 
The manufacturers who placed exhibits 
expressed themselves as being well pleased 
with the results. Exact figures could not 
be secured, but it was said that orders for 
$750,000 worth of machines were taken 
by the exhibitors during the show. Some 
of the firms have been obliged to stop 
taking orders while the week was yet 
young, saying that they had booked all 
they could look after for some time to 
come. Chicago was the Mecca of auto- 
mobile dealers during show week, and it 
is said that no less than 1,200 were 
present. This accounts for the large num- 
ber of orders taken by the exhibitors. In 
all there were 120 machines on exhibition. 

It is believed that the Chicago Auto- 
mobile Show of 1902 has been the best 
yet held in any city. It has shown what 
great interest is taken in the horseless 
carriage throughout the West. It has 
shown most remarkable improvements in 
every style of vehicle. It gives promise 
of continued approach to perfection. 

The automobile has been truly called 
the great road reformer. It has a great 
work to do throughout the West, where 
millions upon millions of dollars are an- 
nually spent and lost in poor highways; 
but that it will accomplish this work no 
one can doubt who has witnessed the en- 
thusiasm of the manufacturers, dealers, 
automobilists and the general public in 
the horseless carriage and its develop- 
ment, 

Following is a list of leading exhibitors: 
are Brothers Automobile Co., Kokomo, 


American Darracq Automobile Co., New York. 
Automobile Equipment Co., 21 Quincy street, 
Chicago. 
a deler & Hubbs Manufacturing Co., Shelby, 
0. 
Badger Brass Manufacturing Co., Kenosha, Wis. 
Brown-Line Gear Co., Syracuse, N. Y. 
Baldwin Chain Co., Worcester, Mass. 
Bufalo Gasoline Motor Co., Buffalo, N. Y. 
Buffalo Electric Vehicle Co., Buffalo, N. Y. 
g otep Automobile and Auto-Bi Co., Buffalo, 
Baker Motor Vehicle Co., Cleveland. Ohio. 
Cnicago Motor Cycle Co., 107 Madison street, 
Chicago, 
Chicago Motor Vehicle Co., 341 Wabash avenue. 
Chicago. 
Crest Manufacturing Co., Cambridgeport, Mass. 
Dixon, Joseph, Crucible Co., Jersey City. N.J. 
eee Electrical Manufacturing Co., Dayton, 
hio. 


N Dow Portable Electric Assistant Co., Boston., 
ass. 
Dayton Motor Vehicle Co., Dayton, Ohio. 
Dietz, R. E., & Co., New York. 
Electrice Vehicle Co., Hartford, Ct. 
Elmore Manufacturing Co., Clyde, Ohio. 
Eastman Metallice Body Co., Cleveland, Ohio. 
Fanning Manufacturing Co., Chicago. 
Fournler-searchmont Co., Philadel hia, Pa. 
Foster Automobile Co., Rochester, k Y. 
Friedman Automobile Co., Chicago. 
Franz Rody Co., Akron. Ohio.. 
Hill Engine Co., Kenosha, Wis. 
Haynes-Apperson Automobile Co., Kokomo. Ind. 
International Motor Car Co., Toledo, Ohio. 
International Automobile and Vehicle Tire Co., 
New York. 
Locomobile Company of America. New York. 
Atopie Company of America, Tarrytown-on-Hud- 
son. N. Y. 
Merkel Manufacturing Co.. Milwaukee, Wis. 
Merriam-Abbot Co., Cleveland. Ohio. 
Midgley Manufacturing Co., Columbus, Ohio. 
Milwaukee Automobile Co., Milwaukee, Wis. 
; AiO SIRE Device Manufacturing Co.. Pendle- 
on, Ind. 


Brockton, 


National Vehicle Co., Indlanapolls, Ind. 
New York Belting and Packing Co., New York. 
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National Carbon Co., Cleveland, Ohio. 

Overman Automobile Co., New York city. 

Olds Motor Works, Detroit, Mich. 

Ohio Automobile Co., Warren, Ohio. 

Peerless aae aia Co., Cleveland, Ohlo. 

Porter Battery Co., aukegan, Ill. 

Rochester Machine Tool Co., Rochester, N. Y. 

Spaulding Automobile Co., Buffalo, N. Y. 

Stewart Manufacturing Co., Chattanooga, Tenn. 

Twentieth Century Manufacturing Co., 17 War. 
ren street, New York. 

Twyford Vehicle Co., Pittsburgh, Pa. 

Veeder Manufacturing Co., Hartford, Ct. 

Whitney Manufacturing Co., Hartford, Ct. 

Winton motor Carriage Co., Cleveland, Ohio. 
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OPINIONS OF SUBSCRIBERS. 
«One of the Best.” 


To THE EDITOR OF THE ELECTRICAL REVIEW: 
We regard the ELECTRICAL REVIEW as 
one of the best papers published. 


ELECTRIC MACHINERY Co., 
C. H. Chalmers. 


Minneapolis, March 7. 


‘¢Prize Most Highly.”’ 
To THE EDITOR OF THE ELECTRICAL REVIEW: 
Enclosed please find my check with re- 
quest for continuation of subscription of 
your valued journal, which I prize most 
highly. G. Wi_sur HUBLEY. 
Louisville, March 3. 


« Shall Continue.” 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I have received the ELECTRICAL REVIEW 
for several years and have noted its 
growth and have come to appreciate its 
importance. I shall continue to be a sub- 
scriber. J. H. BICKFORD. 

Salem, Mass., March 4. 


s With Pleasure.” 


To THE EDITOR OF THE ELECTRICAL REVIEW: 

We have been the recipient of your paper 
for a number of years. It is with pleasure 
that we enclose you our check. 


AMERICAN WatcH Toot Co., 
S. A. Barton, Manager. 


Waltham, Mass., February 28. 


From Atlanta to the Metropolis. 
To THE EDITOR or THR ELECTRICAL REVIEW: 


I beg to hand you herewith post-office 
order in payment for the ELECTRICAL 


Review for one year. 


Wm. W. KINGSTON, 
Southern Agent, Loraiu Steel Co. 


Atlanta, March 3. 


‘s Cheerfully.” 
To TAE EDITOR or TAE ELecTRICAL REVIEW: 
I most cheerfully enclose my check for 


so good a paper. Patrick B. DELANEY. 
South Orange, March 4. 


Appreciated. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 
We shall send you our check in a few 


days for the ELECTRICAL REVIEW. We 
would not drop it under any consideration. 


Natick Gas AND ELECTRIC CO., 
Fred J. Lucey, Manager. 


Natick, Mass., March 1. 
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March 22, 1902 


General Eckert Retires from the 
Western Union Presidency. 


—_— ————_ ——— 


COLONEL ROBERT C. CLOWRY IS PROMOTED 
TO THE PRESIDENCY. 


—_———__— — —_-___ 


On March 12 General Thomas T. 
Eckert, for several years president of the 
Western Union Telegraph Company, re- 
tired from the presidency of that corpora- 
tion to become chairman of the board of 
directors, which office carries with it the 
chairmanship of the executive committee. 
Colonel Robert C. Clowry was elected 
president and general manager to succeed 
General Eckert. Colonel Clowry has been 
for some time vice-president of the com- 
pany and general superintendent of the 
western division. He becomes, through 
the new arrangement, the operating head 
of the great telegraph system, while Gen- 
eral Eckert retains general supervision of 
the company’s affairs. The change was 
made through the feeling of the directors 
that, at ‘his great age, General Eckert 
should be relieved of some of the more 
arduous duties of his important position. 

Thomas Thompson Eckert was born in 
St. Clairsville, Ohio, April 23, 1825. In 
1849 he was appointed postmaster at 
Wooster, Ohio, he being at that time a 
telegraph operator. In 1852 he con- 
structed the telegraph line from Pitte- 
burgh to Chicago over the Fort Wayne 
route. He became the superintendent of 
the line and received a more responsible 
place after that line became a part of the 
Western Union system. In 1859 he re- 
signed from the telegraph service to take 
the superintendency of some gold mines 
in Montgomery County, N. C., and was 
located there when the Civil War began. 
Upon its outbreak he was placed in charge 
of the Military Telegraph Department of 
the Potomac, with the rank of captain, 
and served in the militia with General 
McClellan. In September, 1862, he was 
called to Washington, where he was 
thrown into very confidential relations 
with President Lincoln and other leaders. 
There he was put in charge of the Mili- 
tary Telegraph headquarters in the War 
Department Building, and in 1864 was 
brevetted lieutenant-colonel and made 
Assistant Secretary of War under Secre- 
tary Stanton. In 1865 he was brevetted 
again brigadier-general for distinguished 
services and shortly afterward resigned, 
assuming the important position of gen- 
eral superintendent of the eastern divi- 
sion of the Western Union Telegraph 
Company’s lines. 

He assisted in the reorganizing of the 
cable business and in 1875 was appointed 
president of the then reorganized Atlantic 


Eckert made in the East. 
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& Pacific Telegraph Company. Upon the 
consolidation of the present Western 
Union company, General Eckert was made 
vice-president, and shortly afterward be- 
came the president of the company. He 
has been always its virtual head and di- 
rector. 

Colonel Clowry, the incoming presi- 
dent, started at the lowest step of the 
telegraph business as a messenger boy and 


GENERAL T. T. ECKERT. 


graduated to the key by the display of 
handy and alert qualities. During the 
Civil War he was superintendent of a 
military telegraph division in the south- 
western states. In the West he has made 
much the same record in the management 
of the telegraph system that General 
Situated at 
Chicago for many years past, Colonel 
Clowry has risen by ouccessive steps to 


CoLoNEL R. C. CLowry. 


occupy the position of vice-president of 
the Western Union company, from which 
he has just been elevated to the presi- 
dency. 

The record of the two men is of the 
kind that reflects credit upon American 
industrial undertakings. Both starting 
with small beginnings have won their way 
to positions of high eminence and impor- 
tance in industrial life by force of sheer 
ability and hard work. 
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American Electrochemical Society. 


The initial meeting of the American 
Electrochemical Society will be held in 
Philadelphia on April 3, 4 and 5. The 
meeting has been called by a number of 
gentlemen interested in electrochem- 
ical subjects, and a programme of un- 
usual interest has been prepared. Those 
desiring to enrol themselves as members 
are requested to communicate with Mr. 
C. J. Reed, No. 3313 North Sixteenth 
street, Philadelphia. 

The afternoon of Thursday, April 3, 
will be given over to visits to places of 
interest, among them the chemical works 
of Harrison Brothers & Company, and 
Thursday evening, at eight o’clock, the 
inaugural meeting will be held at the 
Manufacturers’ Club, 1409 Walnut street. 
This will be devoted to the organization 
of the society, the adoption of a constitu- 
tion and by-laws, the election of Officers, 
the determination of times and places for 
future meetings, and other questions of 
similar interest. Friday two sessions will 
be held, at nine o’clock and two o'clock, 
in the John Harrison Laboratory of 
Chemistry of the University of Penney]- 
vania. In the evening an informal recep- 
tion will be held at the Manufacturers’ 
Club. 

Saturday morning another session for 
the reading of papers will be held at 
the University, and in the afternoon Visits 
will be made to the Bethlehem Steel Com- 
pany’s works, the Lehigh Zine Works and 
the Lehigh University, at Bethlehem, Pa., 
the train leaving the Reading terminal in 
Philadelphia at 12.30. 

Among those who will read papers at 
the meetings are the following: Professor . 
Jos. W. Richards, Professor Wilder D. 
Bancroft, Dr. Pedro Salom, Dr. C. W. 
Volney, Professor Louis Kahlenberg, Dr. 
N. S. Keith, Professor C. F. Burgess, Mr. 
Chas. E. Acker, Mr. Woolsey McA. John- 
son, Mr. Clarence L. Collins, Mr. C. J. 
Reed, Mr. Carl Hering, Professo. Chas. 
A. Doremus, Mr. Herbert H. Dow, Mr. 
Samuel S. Sadtler, Dr. Herman Schlundt, . 
Dr. Konrad Norden, Dr. E. F. Roeber, 
Mr. Arvid Reuterdahl. 


Vea 
National Electric Light Association 
Convention. 


The twenty-fifth convention of the 
National Electric Light Association will 
be held at Cincinnati, Ohio, on May 20, 
21 and 22. Association headquarters will 
be at the Grand Hotel, where special rates 
will be arranged. It is expected that some 
innovations in the programme will make 
the occasion one of the most interesting in 
the association’s history. 
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ELECTRIC TRACTION 1N SoutH AFRICA—The 
reorganization of the Johannesburg, South 
Africa, electric traction, light and general 
power system has been sanctioned. The 
combined projects will result in an estimated 
expenditure of between $1,500,000 and 
$2,000,000. The electrical expert to be 
specially engaged for the purpose of acting 
as consulting engineer in the matter has, 
however, according to last advices, not yet 
been named. 

CLEVELAND, OHIO—li is announced tuat 
the terms for the consolidation of the Cleve- 
land Electric Railway Company and the 
Cleveland Stree) Railway Company have 
been agreed upon. The Consolidated company 
will include every street car line in the city 
and will be operated under the presidency 
of Senator M. A. Hanna. Large improve- 
ments are contemplated, the details of which 
have not yet been arranged. Stock to the 
value of $21,600,000 is involved. 

STORAGE BATTERY CONSOLIDATION—It has 
been announced that a combination of large 
storage battery interests has been effected. 
It is understood that the United States Bat- 
tery Company and che International Storage 
Battery Company have been consolidated 
under the title of the Consolidated Storage 
Battery Company. The capital stock is 
stated at $10,000,000. The company has been 
incorporated at Trenton, N. J., and purposes 
to open branch offices in the principal cities 
of the country. 

LARGE PowER PLANT IN MASSACHUSETTS— 
The Bosion & Northern Street Railway Com- 
pany has purchased a piece of land in Dan- 
versport which is to be used to establish 
a large power plant. It is stated that the 
cost will be $1,000,000. It is proposed to 
locate there a plant to take the place of 
those at Essex Falls, Lawrence, Wakefield 
and other p.aces; and manufacture all the 
power at this point. The location is such 
that coal and other material can be landed 
from vessels right beside the station, and 
besides, there is a spur track from the Bos- 
ton & Maine running close to this land. 

STREET CAR CONSTRUCTION COMBINE—Con- 
tracts merging the Steel City Railway Com- 
pany and Warrior River Power Company 
into the Birmingham & Steel City Railway 
and Power Company,.and providing for the 
financing of this organization, have been 
signed at Birmingham, Ala. The parties to 
the deal whose names are made public are: 
J. W. Adams and R. R. Zell, representing 
the companies, and J. P. Hornady, of the 
Maltby-Hornady Company, of Cincinnati. 
The object of the new company is to build 
a street car system for which a franchise 
was recently granted. The company is or- 
ganized with a capital stock of $2,000,000. 

TELEPHONE AND TRAIN SERvVICE—In con- 
nection with the “overland limited” trains 
the managements of the Northwestern, Union 
Pacific and Southern Pacific roads have 
decided to provide a quick service telephone 
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system for the use of patrons while the 
trains are standing at the depots at Chicago, 
Omaha and San Francisco. This novel in- 
novation will be started about April 1, when 
the new equipment, which is to cost nearly 
$2,000,000, will be ready to put into service. 
A large proportion of the patrons of the 
“overland limited” are business men and 
men of wealth, whose time is valuable and 
to whom telephone service at the moment 
of leaving the cities named frequently will 
prove valuable. General Passenger Agent 
W. B. Kniskern, of the Northwestern, stated 
recently that arrangements had been com- 
pleted here with the telephone company for 
the installation of the service at the Wells 
street depot, as soon as the new trains are 
ready, 

San Francisco STREET CaR Dear— The de- 
tails of the San Francisco traction combina- 
tion has been announced recently. The plan 
that the syndicate headed by Brown 
Brothers & Company is underwriting con- 
templates the purchase of the Market Street 
Railway and other lines in San Francisco. 
A corporation called the United Railways 
Investment Company, of San Francisco, will 
issue $15,000,000 five per cent cumulative 
preferred and $5,000,000 common stock. It 
will own the bonds, preferred and common 
stocks of the United Railroads of San Fran- 
cisco, the stock and bonds of which will be 
$20,000,000. The latter company will fur- 
nish $1,600,000 cash for betterments and im- 
provements and will reserve stock to take 
up minority stock of lines, the control of 
which has been already acquired. The com- 
bined system has a mileage of 229. It 
earned last year $5,125,282 gross and $2,083,- 
155 net. 

GEORGIA POWER COMPANY TO BE INCOR- 
PORATED—A pplication has been made for a 
charter for the Atlanta Water and Electric 
Power Company. This company is to estab- 
lish a big electric light and water plant 
on the banks of the Chattahoochee River. 
The company is to be capitalized at half a 
million dollars, all of which amount is to 
be paid in. The incorporators desire author- 
ity from the court to increase the capital 
stock to $2,500,000, should a majority of the 
stockholders so vote. Tne incorporators are: 
S. Morgan Smith and S. Fahs Smith, of 
York, Pa.; John C. Temple, of Philadelphia; 
Forrest Adair, George Adair, George W. 
Adair and Jack J. Spaulding, of Fulton 
County. It is understood that the purpose 
of the company is to furnish electric power 
at such cost that manufacturers in Atlanta 
and in the county will find it cheaper to 
operate their plants by electricity instead 
of steam, as many are doing at present. 
It is expected that the company will have 
an electric railway line running from its 
plant to the city. It will also be the purpose 
of the company to furnish electricity for 
lighting purposes, and it is said that work 
on the plant will begin immediately after 
the charter has been granted by the Superior 
Court. It is understood that all the neces- 
sary preparations have been made, and that 


those interested are only waiting for a 
charter. 
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ELECTRIC RAILWAYS 


MIpDLETOWN, IND.—The general council of 
Middletown has granted a fifty-year fran- 
chise to the Merchants’ Traction Company, 
of Anderson. The terminal will be on High 
street, at the corner of High and Fifth. 


CLEVELAND, Onio—It is expected that 
wituin the nex. six months the systems of 
the Pomeroy-Mandelbaum Syndicate, operat- 
ing 130 miles of suburban railway property, 
will be radiating from this city. The first 
regular car over the Cleveland & Southern 
to Medina will probably be run within the 
next two weeks. 


Boston, Mass.—The new Suburban Elec- 
tric Street Railway Company has recently 
purchased the Parmenter Crayon Works in 
Waltham, for the purpose of erecting on the 
site thereof a larg: power plant in connec- 
tion with the Waltham Gas Light and Elec- 
tric plant which adjoins it, and which is 
now owned by the Suburban company. The 
Suburban company has also in contempla- 
tion the extension of its line to Weston, 
provided it shall succeed in securing a fran- 
chise for the whole town, as now seems 
probable. 


STATEN ISLAND, N. Y.—The Staten Island 
Electric Railroad Company, the New York 
& Staten Island Electric Company and the 
New Jersey & Staten Island Ferry Com- 
pany have been placed in the hands of John 
Greenough, as receiver, by the Supreme 
Court. The obligations of these companies 
represent several millions of dollars, and are 
held chiefly by some of the largest financial 
institutions and capitalists in the city. It 
is understood that the application for a re- 
ceiver was friendly, and was taken as a pre- 
liminary step toward a reorganization and 
consolidation of the various interests. Mr. 
Greenough, when seen recently, said that 
he had been appointed receiver merely as 
a preliminary step toward reorganization, 
and that he himself was one of a committee 
of bondholders who had instigated the move. 


AUTOMOBILE NOTE 


THE AUTOMOBILE CLUB OF AMERICA, through 
the runs and tours committee, announces 
the following runs to be held this spring 
and summer: March 29—Ardsley; leaving 
at 10 a. M., via Mamaroneck and White 
Plains to Ardsley, where lunch wii be 
served. April 12—Staten Island; leaving 
at 9 a. M., via Jersey City, returning via St. 
George; lunch at Tottenville. April 26— 
Long Island Automobile Club Endurance 
Test. May 10—Nyack; leaving at 9 a. M., 
via Tarrytown, returning via New Jersey 
side; lunch at St. George, Nyack. May 
24—-Run on Long Island; details later. 
June 6—Spring tour to Philadelphia—At- 
lantic City, three days’ run; leaving at 
9 a. M. June 14—Morris Park; run to races. 
June 21—Lake Hopatcong, New Jersey; two 
days. 
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March 22, 1902 


ELECTRICAL SECURITIES 


This week in the market has shown a de- 
cided improvement in general, with a de- 
cidedly bullish condition of affairs toward 
the close. This will undoubtedly be re- 
flected in better prices during the coming 
week. 

This confidence was inspired by the im- 
provement in the monetary outlook and the 
belief that there will not be the threatened 
advance in rates. This change in opinion 
is based on the comparatively favorable 
bank statement last week and the ex- 


 pectation that another and even better 


showing will be made next Saturday. The 
fact that the small surplus reserves of the 
banks were saved from extinction by the 
decreases in loans and deposits also had a 
stimulating effect upon sentiment. This is 
regarded as significant,'as this reduction 
was made by the action of the larger bank- 
ing and financial interests—as shown by the 
fact that there was no liquidation the past 
week of this volume—and is accepted as 
plainly indicating the fact that the powerful 
interests named are prepared to protect the 
money as well as the stock market. 

The papers that have been filed in the 
Federal suit against the Northern Securities 
Company in the United States Circuit Court 
at St. Paul, Minn., disclosed little that was 
new. There has been apparently nothing 
done in regard to the reported movement 
to secure a quick legal decision on this im- 
portant and far-reaching legal question from 
the United States Supreme Court. AS we 
have stated before, it will probably be some 


time before a final decision will be reached. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MARCH 15. 

New York: Closing. 
Brooklyn. R. Tics scsi wees eee ~ 65 
Con: (GAS i bade beer a a Gans a E 2231, 
Gen. BleGc once dv ed dx sihed seees 307 
Man: (lost ao 4 soit aa eea ESENS A 13414 
Met: Ste RYrrcineri dusse ees 16714 
Kings: Co. Ble€@y ccs new san cee es 190 
N. Y. & N. J. Tel Co.............. 168 
Telep., Tel. & Cbl. Co............ 5 
Westing. Mfg. pf..............4.- 198 


A feature of the market this week was 
a rise at one time of about 15 points in 
Westinghouse Electric (with a close show- 
ing a net gain of 8% on dealings in 6,000 
shares). 

The General Electric keeps up its stride, 
rising to 307 this week. It is stated that 
the earnings of the past year aggregated 
$12,000,000, or about 40 per cent upon the 
present capitalization. 


Boston: Closing. 
Am. Telep. & Tel...............- 167% 
Edison Elec..............+8. Seats 265 
New England Tel...............-. 142% 
Mass. Elec. pf scsccex ses neeowane es 97 
Western Telephone & Telegraph.. 93 

Philadelphia : Closing. 
Elec. Co. of America............ T% 
Philadelphia Elec................ 5 
Union Traction.................. 3914 
United G. I. Co................. 11814 
Elec. Stor. Bat. c................ 63 


Elec. Stor. Bat. pf............... 65 


ELECTRICAL REVIEW 


There was a revival in strength in Elec- 
tric Company of America, stock that has 
been in seclusion for some time. Union 
Traction, Philadelphia Company, and Phila- 
delphia Electric made slight gains. 

United Gas Improvement Company di- 
rectors have declared the regular quarterly 
dividend of 2 per cent, payable April 15 to 
stock of record March 31. 


Chicago : Closing. 
Central Union Tel................ 40 
Chicago Edison Light........... 175 
Chicago Telep.................-. 185 
Metropolitan El. pf.............. 9014 
National Carbon................. 20 
National Carbon pf............... 8414 
Union Traction.................. 15% 
Union Traction pf............... 501, 


ELECTRIC LIGHTING 


SALEM, Mass.—ihe Salem Electric Light- 
ing Company has begun work in remodeling 
its plant on Peabody street, and will replace 
the present machinery with new and later 
machinery, at a cost of $500,000. 


SEATTLE, WashH.—The Chamber of Com- 
merce has passed a resolution endorsing 
the proposed municipal light plant at Cedar 
Falls. There was but little discussion of 
the resolution and it met with but little op- 
position. 

RED BLUFF, CaL.—A surveying party is 
now laying out the line for the Northern 
California Electric Power Company’s pole 
line from Palacedo to this place, and already 
a force of men is at work digging holes 
and putting up the poles. The company was 
fortunate in securing several carloads of 
poles which were intended for shipment 
elsewhere, and these will be set up at once. 

CARBONDALE, PA.—The Lackawanna Valley 
Electric Light and Power Supply Company 
of this city has been branching out and has 
absorbed the Crescent Electric Light Com- 
pany, of Archbald, and the Jermyn Electric 
Light Company. It has controlled the For- 
est City Electric Light Company for some 
months. This practically gives the local 
company control of everything in the elec- 
tric lighting line between Archbald and 
Forest City. 

MoBILE, ALA.—It is probable that all wires 
in the business district will be put under- 
ground before the asphalt pavement is laid. 
The Electric Light and Railway Company 
will make application to the council for per- 
mission to put its commercial light circuit 
underground, and the Mobile Electric Light- 
ing Company will, it is said, do the same. 
The Bell Telephone Company is alreadv 
laying its service tubes, and the Home Tele- 
phone Company is seriously considering the 
same action. 

SEATTLE, WASH.—The official contract be- 
tween the city and the Seattle Electric Com- 
pany for furnishing street lights during the 
year 1902 has been filed in the office of the 
City Controller. By the contract the com- 
pany agrees to furnish all arc lights at $6 
per month or $75 a year. Thirty-candle- 
power incandescent lights will be charged 
for at the rate of $1.25 a month, or $15 a 
year each. It is estimated that the cost of 
lighting the city this year will be $35.000. 
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TELEPHONE AND TELEGRAPH 


Dayton, OH1o—The unfinished Home Tele- 
phone Company in this city has been pur- 
chased from the Everett-Moore Syndicate 
by Dayton and Columbus business men for 
$89,000. 


East MaucH CHUNK, Pa.—At the regular 
monthly meeting of the town council it was 
voted to extend the time limit of the ordi- 
nance granted to the Consolidated Telephone 
Company until May 15. 


GREENVILLE, TEX.—The new telephone Sys- 
tem of this city has been completed and an 
application has been made for a charter. 
The new company will do business under 
the name of the Greenville Telephone Ex- 
change. 


JoPLIN, Mo.—It is announced that enough 
stock of the Joplin Telephone Company has 
been secured by the new company to give 
the new stockholders control of the plant, 
and that at the next meeting arrangements 
will be made whereby the plant will be 
turned over to the new company. 


Wausau, Wis.—The Wausau Telephone 
Company expects to spend a great deal of 
money this spring putting in metallic cir- 
cuits and making other improvements. The 
toll line will be extended eastward to 
Hogarty to meet ano:her line from Birnam- 
wood, which connects Antigo and other 
points. 


GLOVERSVILLE, N. Y.—The Glen Telephone 
Company is arranging to put its telephone 
System underground. The cable material 
has arrived and work will be commenced at 
once to lay the conduits. It will be neces- 
Sary to increase the present capacity of the 
Switchbo:rd and numerous other extensions . 
are anticipated. 


ANDERSON, IND.—A large number of farm- 
ers living within a radius of five miles south 
of here have organ:zed a telephone com- 
pany, which will connect its lines with those 
of the Central Union or Anderson Telephone 
Company. With these new lines nearly 
1,000 farmers in Madison County will have 
telephones in their homes. 


Eau CLAIRE, Wrs.—A new telephone cor- 
poration has taken the franchise in this 
city of the Oszo Telephone Company, which, 
however, conunues to operate over a large 
territory. The new company is the Wiscon- 
sin & Minnesota Telephone and Telegraph 
Company, with headquarters in Eau Claire. 
A. S. Munzell is the general manager. 


NEGLIGENCE IN CONTRIBUTING TO INJURY— 
The question whether or not a boy ten years 
old is guilty of negligence contributing 
to his injury is held, in Roberts vs. Spokane 
R. Co. (Wash.) 54 L. R. A. 184, to be for the 
jury, where at a street crossing he attempts 
to ride a bicycle across street railway tracks, 
and in so doing passes behind one car and 
comes immediately in front of another ap- 
proaching from the opposite direction 
which, because of its defective condition. 
can not be stopped in time to avoid col- 
lision with him. 
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INDUSTRIAL ITEMS 


THE ForT WAYNE ELEcTRIC Works, Fort 
Wayne, Ind., has a bas-relief illustrating its 
March calendar. Part of the formation of 
the panel is taken up with three designs of 
its type-K induction wattmeters. 


THE BULLOCK ELECTRIC MANUFACTURING 
Company, Cincinnati, Ohio, has added 
another to its historic series. A portrait in 
colors of Sir Charles Wheatstone together 
with a short biography is treated in its 
March calendar card. 


THE JENNEY ELECTRIC MANUFACTURING 
CoMPANY, Indianapolis, Ind., describes and 
illustrates in Bulletin No. 160 the Jenney 
multipolar dynamos. Sectional and part 
drawings of the engines in different states 
of assembling give a very good idea of the 
construction of this apparatus. 


STANLEY ELECTRIC MANUFACTURING CoM- 
PANY, Pittsfield, Mass., has opened an office 
in the Douglass Building, Third and Spring 
streets, Los Angeles, Cal. The company is 
represented in this office by Messrs. John 
Martin & Company, who already have offices 
established at San Francisco, Cal., and Seat- 
tle, Wash. 


THE TIRRILL REGULATOR COMPANY, Con- 
cord, N. H., announces that the General Elec- 
tric Company, of Schenectady, N. Y., has ac- 
quired all rights and interests and that all 
communications relative to engineering ad- 
vice, orders for repair parts for regulators, 
etc., should hereafter be addressed to the 
General Electric Company. 


_ THE PATTESON PRESS, New York city, is 
favoring its patrons with a handsome and 


- very useful calendar. A large pad, 6 by 84, 


is mounted upon a durable and handsomely 
printed background; each leaf of the pad 
contains a single figure in bold lettering 
five inches high, which is visible within the 
limits of the largest office room. 


THE VOUGHT-BERGER COMPANY, La Crosse, 
Wis., manufactures intercommunicating tele- 
pnone sets, bridging telephones, and other 
telephone devices. This company also manu- 
factures a lamp-adjusting apparatus for 
drop lamps, consisting of two balls, within 
each of which is concealed a vulcanized 
hard-fibre flanged pulley, over which the 
cord passes. 


Tue Farr TELEPHONE AND CONSTRUCTION 
Supply Company, Chicago, Ill., occupies a 
fine new building at 118 and 120 Jackson 
Boulevard West. A neat circular containing 
a half-tone illustration of the building, a 
biographical sketch of Mr. Charles W. Farr 
and a portrait, reprinted from a leading 
telephone journal, and an invitation to its 
patrons to make use of its information de- 
partment, is being sent out. 


Tur Haines & Noyes Company, Chicago, 
lll., report a large number of contracts 
closed recently, among which may be men- 
tioned that with the Globe Wernicke Com- 
pany, Chicago, Ill., for a large intercom- 
municating system. The home office of the 
Haines & Noyes Company has closed con- 
tracts for ten apartment telephone systems 
in Chicago. This company is also equipping 


ELECTRICAL REVIEW 


the St. Anthony Hospital with house tele- 
phones, also the J. S. Ford-Johnson Chair 
Factory, Michigan City, Ind. 


PENBERTHY INJECTOR Company, Detroit, 
Mich., manufacturer of the Penberthy im- 
proved injector, has reestablished its plant 
and is working a day and night shift on 
account of a very large demand for these 


injectors. A serious accident at the com- 


pany’s plant, due to the explosion of a boiler 
used in the works, resulted in the death of 
a number of persoos last November. The 
recent inquest lasting nine and a half days 
has resulted in a verdict which completely 
exonerates the Penberthy company and its 
engineer from responsibility for this acci- 
dent. 


THE SAFETY ELECTRIC SWITCH COMPANY, 
Providence, R. I., announces that it has pur- 
chased the plant, the patents and the patent 
rights of the Hope Electric Appliance Com- 
pany, of Providence, as well as numerous 
other patents covering late and approved 
types of make and break switches. The fac- 
tory will be located at Providence. The 
company will manufacture several types of 
switches for any potential, and also the Hope 
arc cutout boxes, fire-proof hanger boards, 
mast-arms and detachable pole steps. The 
company states that it will be in an excel- 
lent position as to workmanship and effi- 
ciency to supply the trade with its varieties 
of electric appliances. 


THE New York CENTRAL RAILWAY ComM- 
pany, through its publication department, 
has issued an artistic thirty-two-page 
souvenir, entitled ‘Fifteen Hundred Miles 
over the New York Central Lines with 
Prince Henry of Prussia, from Chicago via 
Buffalo, Niagara Falls to Boston, Albany, 
West Point and New York.” It is printed 
in four colors, contains nineteen half-tone 
illustrations, two maps, and a splendid title 
page with an excellent portrait of the 
Prince. The letterpress is descriptive of the 
German immigration to America and the 
trade relations with the German Empire. 
It gives the itinerary and the most inter- 
esting events of the tour. Copies will be 
sent for four cents in postage, on applica- 
tion to George H. Daniels, general passenger 
agent, Grand Central Station. 


OBITUARY NOTICES 


Mr. WILLIAM L. ELkins, Jr., of Phila- 
delphia, Pa., died on March 13, at his coun- 
try nome, Menlo Lodge, near Elkins Station, 
Pa. Mr. Elkins was a son of the traction 
magnate, and was prominently identified 
with many business interests, and among 
others was a director of the Allis-Chalmers 
Company. 


PROFESSOR ALBERT RIPLEY LEEDS, professor 
of chemistry at Stevens Institute, Hoboken, 
N. J., died on March 13 of cancer of the 
stomach. Mr. Leeds resigned his professorship 
at Stevens a week ago, and gave his library 
to that institution. Mr. Leeds, who was 
about sixty years of age, had a national 
reputation as a chemist, and was the author 
of many papers on technical and general 
chemistry. 
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PERSONAL MENTION 


Mr. W. R. Brixey, who was seriously in- 
jured in the recent explosion at the Murray 
Hill Hotel, has so far recovered as to be 
enabled to go South. He left New York a 
few days ago. 

Mr. LUTHER STIERINGER has gone South 
to Florida, after a prolonged convalescence 
following his work at the Pan-American Ex- 
position. Mr. Stieringer will be gone for a 
couple of months and will study the 
Charleston Exposition en route. 

Mr. THomas D. Watson has recently 
severed his connection with the firm of J. J. 
Jones & Son, after having been with this 
firm for the past seven years. Mr. Watson 
goes with William uv. Roche, the manufact- 
urer of the New Standard dry batteries and 
specialties, and takes charge of the sales de- 
partment. ' 

Houston & KENNELLY, for many years a 
firm of consulting electrical engineers in 
Philadelphia, have dissolved partnership. 
Professor E. J. Houston will remain in 
Philadelphia, associated with Messrs. Mc- 
Cullagh & Company. Dr. A. E. Kennelly, 
it is stated, will devote himself hereafter 
to special research and possibly to university 
work. 

Mr. S. L. G. Knox, who has been engineer 
in charge of the drafting department of the 
General Electric Company, at Schenectady, 
N. Y., and chairman of the committee on 
mechanical design, has accepted the position 
of chief engineer and manager of the Bucy- 
rus Company, of South Milwaukee, Wis. 
Mr. Knox is an associate member of the 
American Institute of Electrical Engineers. 

Mr. George J. CADWELL. known in electric 
circles through his connection with the 
Christensen Engineering Company, of Mil- 
waukee, Wis., and at an earlier period with 
the General Electric Company, has been ap- 
pointed manager for Powling & Hornisfeger, 
of Milwaukee, Wis., manufacturers of elec- 
tric cranes, for the territory embracing 
Philadelphia and New York cities. Mr. 
Cadwell is a young man of ability and 
energy, a valuable man in any department 
of the electrical field, and will no doubt prove 
an able representative of the excellent firm 
which he will represent in the Hast. 

Mr. FREDERICK L. HutTcHINSON has just 
taken the position of advertising manager 
for the Christensen Engineering Company, 
of Milwaukee, Wis. Mr. Hutchinson grad- 
uated from Cornell in 1893 and went into 
the employ of the Westinghouse Electric 
and Manufacturing Company at the Newark, 
N. J., works in June of that year. He was 
transferred to the East Pittsburgh works in 
1895, and was connected with the head sales 
office during the next two years. At that 
time he was.transferred to the department 
of the Westinghouse Companies and re 
mained there until about a year ago, resign- 
ing to take charge of the C. W. Hunt Com- 
pany’s publication department. He re- 
signed this position recently to go to Mil- 
waukee. Mr. Hutchinson, while at Pitts- 


burgh, produced nearly all the circulars, etc., 
for the Westinghouse Electric and Manu- 
facturing Company, also a large number of 
technical articles in the scientific and en- 
~ineering press. 
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On other pages of this issue Dr. William 
Rollins describes at length the method em- 
ployed in making one of his induction coils 
—a type which has given highly satis- 
factory performance—and brings out very 
clearly the reasons underlying the success- 
ful building of such coils for any purpose. 
There are so many mistakes that are easy 
to make in the design and construction of 
such coils and so many amateurs are un- 
dertaking the task of building them that 
Dr. Rollin’s article is of particular value, 
especially to those contemplating making 
a coil. 


NEW YORK, SATURDAY, MAROH 29, 1902. 


ELECTRICITY FOR LARGE RAILWAYS. 

The British technical press is at present 
much exercised over the discussion of a 
paper recently presented by Mr. James 
Swinburne before the Institution of Elec- 
trical Engineers. In this paper Mr. Swin- 
burne undertook to lay down a definite 
scheme for the application of electricity 
to main-line railways and suggested, as 
the probable solution of the various dif- 
ficultics that were encountered, the use of 
single-phase current with a synchronous 
motor-driven direct-current dynamo on 
the locomotive, and either a modification 
of the multiple-unit system for the motors 
or the application of the well-known 
Ward-Leonard method of control to the 
direct-current motors used for propulsion. 
With great heartiness and unanimity the 
British technical press has attacked this 
proposition. l 

The situation of electric traction with 
regard to main-line railways may be stated 
briefly as follows: Direct-current motors 
have enormous advantages where frequent 
starting is necessary, or wherever a high 
rate of acceleration is to be attempted. 
Direct-current motors can not be made to 
operate successfully at more than seven 
hundred volts. Seven hundred volts is 
too low a pressure for economical trans- 
mission to distances greater than a few 
miles. On this account the well-known 
converter substation distribution method 
has been evolved. This is satisfactory, in 
one way, for any reasonable distance of 
transmission, but is enormously costly on 
account of the expensive apparatus at the 
substations and the high labor costs neces- 
sarily involved in their operation. The 
use of polyphase motors on the train per- 
mits the highest economy to be attained 
in the distribution system, the substations 
being replaced by transformers which re- 
quire only occasional attention. But from 
necessity this method introduces the ex- 
treme difficulty of operating two or more 
parallel working - conductors—a thing 
against which all electric railroad ex- 
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perience is unanimous. Obviously, since 


the single-phase current enjoys all of the 
advantages of transformability and can 
be fed from a single trolley wire or work- 
ing conductor, it is the thing to use pro- 
vided it can be applied properly to produce 
motion of the train. Single-phase induc- 
tion motors are very far from being satis- 


factory, and consequently the rather com- 


plicated plan suggested by Mr. Swinburne 
has been evolved. 

The whole discussion shows only one 
thing with great clearness. This is that 
the problem of ‘applying electricity to the 
operation of trains on large railways 
differs so materially from the problems 
met in ordinary trolley-road practice as to 
constitute an entirely new branch of the 
subject. It seems reasonably evident to 
anybody that the solution of the railway 
difficulty involves the use of alternating 
current, and it is certainly evidently de- 
sirable to use the single-phase variety if 
it can be done. It appears, therefore, that 
the key to the situation will probably be 
discovered in the design of single-phase 
apparatus directly operated from the trol- 
ley current for propelling the car. For 
this we must apparently wait, since it ig 
not likely that present forms of single- 
phase apparatus will be satisfactory. The 
alternative which has been presented is 
unquestionably satisfactory in all its ele- 
ments except that of great first cost and 
an undue complexity of apparatus. 


es 


THE AMERICAN ELECTROCHEMICAL 
SOCIETY. 

The call that has been sent out for a 
meeting of those interested in electro- 
chemistry, and the formation of a society 
along the lines of the other engineering 
societies, has met with an unexpectedly 


large response and it is now evident that 


a society of considerable magnitude will 
be formed at the Philadelphia meeting on 
April 3. This is an indication of the im- 
portance which this newest branch of elec- 
trical development has already assumed 
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and may be regarded as prophetic, per- 
haps, of a future which seems to hold out 
the highest promise. The new society 
will certainly have the best wishes of its 
elder sisters in the various other branches 
of engineering, and if it is properly organ- 
ized and well managed will be a power in 
the development of this most interesting 
and important field. 

One thing that may be suggested to it 
is a propaganda of enlightenment to make 
the public in general, and engineers in 
particular, understand the increasing im- 
portance of electrochemical work. The 
art has grown so fast that few engineers 
who have been connected with the mechan- 
ical development of electricity have any 
adequate idea of the magnitude or in- 
portance of the results that may be ex- 
pected to flow from elvetrochemical de- 


velopment. 


THE KAISER AND WIRELESS TELEG- 
RAPHY. 


A news despatch from Germany relates 
that the German Emperor has ordered the 
exclusive employment of the Slaby-Arco 
system of wireless telegraphy on German 
warships and coast stations, which it is 
thought will lead to the general adoption 
of this system by the German mercantile 
marine. It is also stated that the govern- 
ment is preparing a law by which stations 
of the Marconi system will be prohibited 
in Germany, for the reason that the 
opinion is entertained that Mr. Marconi 
is attempting to secure a world monopoly 
in wireless telegraphy, which design the 
German Government wishes to frustrate. 

The natural question arises, what use 
would a wireless system be for coast sta- 
tions unless it could communicate with 
vessels equipped with the system generally 
standard in maritime countries? 

The work of Professor Slaby in this 
direction has been most important and, 
from the somewhat meagre news of it pub- 
lished in the German technical papers, he 
seems to have arrived at results of con- 
siderable value. While it seems to be 
demonstrable that commercial wireless 
telegraphy will require tuned systems, yet 
the more evident use of the system in 
signaling between the shore and ships, 
both for purposes of commerce and of 
warning in case of danger, seems to re- 
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quire a universal system equally re- 
sponsive to all varieties of sending ap- 
paratus. Indeed, for purposes of com- 
munication at sea, as for example, in the 
case of a disabled vessel sending out a 
call for help, a tuned system would so 
limit the availability of wireless teleg- 
raphy as to be practically of no value. 
Like the telephone, wireless telegraph 
bears all the ear-marks of another 
“natural monopolv.” To be of any par- 
ticular use it must be universal and uni- 
The effect of the 
Kaiser’s position with regard to the nature 


versally available. 


of the systems to be used in Germany will 
be interesting to watch, but it may safely 
be predicted that the necessities of such 
intercourse as may°be carried on by any 
wireless system will require that, whatever 
its origin, it work in harmony with the 
Marconi or other systems which may be 
installed elsewhere, particularly on vessels 


of other nationalities. 


THE BRITISH NATIONAL PHYSICAL 
LABORATORY. 


On March 19 the Prince of Wales 
opened the National Physical Laboratory 
at Bushey Park, England, with appro- 
priate ceremony. ‘This institution is in- 
teresting in many ways, particularly so 
on account of its forming concrete evi- 
dence of the awakening realization in 
Great Britain of the necessity for the ap- 
plication of science to commerce and man- 
ufacture. 

For the past few years the British have 
been compelled to see the better educated 
Germans and Americans take away from 
them much of their industrial and com- 
mercial supremacy. Many new and im- 
portant industries have grown up around 
the applications of science, as for example, 
the whole range of the electrical arts and 
much of modern metallurgy and ma- 
chinery manufacture. Indeed to-day, in 
almost every branch of industrial activity 
there is the need for skilled men and for 
scientific knowledge in the application of 
natural principles to the work in hand. 
This new laboratory forms practically the 
first instance of the government of Great 
Britain taking part in scientific research. 
It is believed and hoped that the effect 
of the laboratory will be very largely to 
increase the general total of technical 
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knowledge among British engineers and 
workmen. 

It is interesting in this connection to 
notice that private benefactions to in- 
stitutions of technical learning in the 
United States last year amounted to about 
eight times the total of the governmental 
grant of funds from the excise duties to 
maintain the entire bulk of English tech- 
nical schools. This state of things, how- 


ever, will apparently not long continue. 
In Birmingham no less a sum than £420,- 
000 has been publicly subscribed toward 
the cost of a new technical university, 
while in Ireland two schools are being 
built in Dublin and Belfast at the cost of 
about £100,000 each. The new Manchester 
Institution of Technology has also recent- 
ly been opened with an equipment of ap- 
paratus which alone cost over £60,000. At 
Glasgow another great technical institute 
is about to be erected at large expense. All 
of these indications go to show an 
awakening of interest in scientific matters 
in Great Britain which can not fail to have 
a large and highly beneficial effect upon 
the industry and the manufactures of that 
country. 
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ELECTRICITY IN MINES. l 

On another page of this issue will be 
found an interesting group of electric 
mining notes, referring particularly to the 
situation in Europe. On that continent, 
as in America, electricity has already 
been demonstrated to be in most respects 
the most available variety of power for 
use in mine working. Only in certain 
varieties of mines, where ventilation is of 
great importance, is the rivalry of com- 
pressed air at all serious. 


In the United States, especially in coal- 
mining, electricity has come into very 
large use, the same mains often being 
used for lighting the mines, for operating 
coal-cutting and drilling machines at the 
headings and for working tramroads in 
the mines, and as well, perhaps, for pump- 
ing water. The great ease with which 
electrical apparatus may be installed and 
conductors may be led about the work- 
ings has made this variety of power more 
satisfactory than any that had been de- 
vised up to the time of its introduction. 

In coal-mining, particularly as the 
more early worked seams are exhausted, 
the workings become deeper and more dif- 
ficult and the future appears to offer even 
a larger field for the application of elec- 
tric machinery to this enormous industry 
than does the present. 
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ON THE CALORIMETRIC PROPERTIES 
OF THE FERRO-MAGNETIC SUB- 
STANCES. 


BY BRUCE V. HILL. 


No. 1—It is known that the ferro- 
magnetic substances when heated through 
a certain interval of temperature, this in- 
terval depending upon the nature of the 
substance, pass over, with absorption of 
heat into an allotropic form in which they 
are unmagnetic. A number of facts go to 
show that a real transformation has taken 
place and that the change in the properties 
of these bodies is not due merely to the in- 
creased temperature. Dr. Monis found 
that iron becomes again magnetic between 
the temperatures of 800 degrees and 1,000 
degrees centigrade. (Phil. Mag., Septem- 
ber, 1897.) The properties of the com- 
pounds of iron and nickel above and below 
the critical temperatures are also quite 
different. The magnetic oxide of iron, 
Fe,O,, prepared at lower temperatures 
has, according to M. Moissan (Comptes 
Rendus t. xxi, p. 199), a density of 4.86 
and was attacked by concentrated nitric 
acid. If heated in an inert gas to a tem- 
perature above 1,000 degrees centigrade, 
this oxide was transformed; its density 
became 5.09, and it was not attacked by 
the concentrated acids. The oxide in its 
first form, if heated in air to a dull red, 
was transformed to the sesquioxide. In 
the second form it suffered no alteration. 
There are also two varieties of the pro- 
toxide. That prepared at lower tempera- 
tures is pyrophoric. If heated above 1,000 
degrees centigrade in an inert gas it ceases 
to be pyrophoric. If the sesquioxide be 
prepared by the moderate calcination of a 
nitron salt of an organic acid, it is mag- 
netic and is soluble in the dilute acids. 
With the sesquioxide prepared at high tem- 
perature the reverse is the case. These 
illustrations could be multiplied and sim- 
ilar ones given for the compounds of 
nickel, In the case of the metals them- 
selves, however, it is difficult to compare 
the properties of the two modifications 
because both forms can not be had at the 
same temperature. The discovery of J. 
Hopkinson, however, has rendered this 
possible for certain alloys of iron and 
nickel (Proc. Roy. Soc., December 12, 
1889, etc.). These alloys, when brought 
into the unmagnetic condition by heating, 
remain, after again cooling to room tem- 
perature, in a meta-stable non-magnetic 
condition, and resume their magnetic 
properties only after being cooled to a 
considerably lower temperature. 
this cooling they now remain stable in the 
magnetic condition till again heated to the 


After 
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point of transformation. Many of these al- 
loys, which Guillaume has called “irre- 
versible,” can be obtained in either condi- 
tion between 20 degrees and 300 degrees 
centigrade, and hence are well fitted for a 
comparison of the properties of the two 
forms. 

In the following experiments this com- 
parison is made for some specimens of 
nickel steel (No. 5). The properties of 
two specimens made possible the deter- 
mination of the latent heat of trans- 
formation (No. 6). Finally the results of 
No. 5, according to which the specific heat 
in the magnetic condition is always less 
than in the unmagnetic, are extended to 
the case of iron alone. 

No. 2—The measurements of the specific 
heat were, for the most part, made by the 
method of mixtures, with carefully stand- 
ardized thermometers. A few experiments 
were also made with the Bunsen ice cal- 
orimeter. In the former, the results are 
given in terms of the 15-degree water 
calorie; in the latter, in terms of the mean- 
water calorie between 0 degree and 100 
degrees. 

No. 3—The induction curves were taken 
with the Kopsel apparatus, but in the fol- 
lowing results the magnetic condition is 
characterized by the induction B for a 
given field strength, H, upon the initial 
curve, and indicated by the sign Bh. 

No. 4—The specimens of nickel steel 
used in these experiments were in the form 
of cylindrical bars 4 to 6 mm. in diam- 
eter. They were kindly supplied by the 
Société Anonyme de Commentry Four- 
chambault et Decazeville, and are here 
designated by the factory numbers. The 
analyses were also furnished by the society. 

No. 5—No. 748, Ni 24.10, Co 359, Mn 
0.410, the remainder iron. When this 
specimen was received it was very nearly 
unmagnetic. After cooling to —78 de 
grees it became weakly magnetic and after 
cooling to —180 degrees strongly so. 
(Bh = 7,200,:). The density in the mag- 
netic condition was 7,906; unmagnetic, 
8,091. 

No. 775, Ni 24.04, Co 343, Mn 0.506. 
After heating to redness and allowing it to 
cool to room temperature this specimen 
was very feebly magnetic (permeabil- 


ity 2). 
Bh was then found upon cooling to 
00 —20° —79° — 180° 
12001 36 8700, 35 9200, a5 10200, se 


In the following table Cm refers to the 
specific heat in the magnetic state, de- 
termined after cooling to the temperature 


of liquid air. Cn refers to the specific heat 


in the unmagnetic or very weakly mag- 
netic condition, determined after heating 


to redness. 
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Specific Heat No. 748. No. 775. 
Photween Cm. Cn. Cm. F pie 

OP and 18° 0.1021 0.1086 0.0924 O. 

aoe 100° 0.1126 0.1160 0.1186 E 
20° “ 70° 0.1239 0.1348 0.1222 0.1235 
When the specimen No. 775 was 


brought, for the first time after being 
heated to redness, into the ice calorimeter, 
it gave off a greater quantity of heat than 
by the second cooling from 18 degrees to 
O degree. This difference corresponded to 
the latent heat of transformation into the 
weakly magnetic condition Bh = 1200s. 
It amounted to 2.783 calories per gramme 
of the alloy. 

The specific heat is, then, even smaller 
in the magnetic than in the unmagnetic 
condition. This difference, Cn — Cm, de- 
creases in general, with rising tempera- 
tures, as is shown especially by No. 775. 
In this connection Pionchon found the 
specific heat of iron from 0 degree to 600 
degrees, that is in the magnetic condition 
below the temperature of transformation, 
to increase from 0.110 to 0.215. After 
the transformation, that is, in the unmag- 
netic condition, the specific heat between 
723 degrees and 1,000 degrees was con- 
stant and equal to 0.218. (Pionchon, Ann. 
de Chem. et de Phys. (6), xi, p. 33, 1887.) 

No. 6—A third specimen, No. 834, con- 
tained Ni 14.64, C 0.075, Mn 0.540. After 
heating, this alloy fully regained its mag- 
netic properties at + 20 degrees and 
showed an induction Bh = 13200,.. In 
order to study the return to the magnetic 
condition more closely I heated the 
bar to redness and quickly placed 
it while still red hot in an induc- 
tion coil, which was surrounded by an 
oil bath at 300 degrees, and allowed the 
whole slowly to cool, measuring the 
induction from time to time ballistically. 
In this way it was found that the mag- 
netism began to reappear at + 200 de- 
grees and increased gradually to + 20 
degrees. When the bath was reheated the 
permeability showed no observable de- 
crease up to 300 degrees. It was possible, 
accordingly, to determine the specific heat, 
Cm, in the magnetic condition by heating 
the substance in the oil bath to 200 de- 
grees and then bringing it into the 
calorimeter. In this way Cm between 20 
degrees and 200 degrees was found to be 
0.1180. 

The properties made it possible to meas- 
ure the latent heat of the transformation 
for the interval of temperature from 200 
degrees to 20 degrees. This was done in 
the following way: The substance was 
brought into the unmagnetic condition by 
heating to redness; it was then placed in 
the oil bath where it remained at the tem- 
perature 200 degrees for an hour. The 


®These two specimens had been heated to redness 
and then cooled only to room temperature. 
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metal was, of course, not in contact with 
the oil, but in air. It was now: put into 
the calorimeter where it cooled to + 20 
degrees, and at the same time passed into 
the magnetic condition. Let L be the 
latent heat of transformation, m the mass, 
c the specific heat between 20 degrees and 
200 degrees, ¢, the initial temperature of 
the substance, /, its final temperature. 
The heat given to the calorimeter is then: 
W=Lm-+c (t,— ft) m. 

If for c we put the value C 20 — 200, 

obtained above for the magnetic form, we 


ing to the results given in No. 5, the dif- 
ference Cn — Cm is only 0.001, approx- 
imately, and the assumption that ¢ = Cm 
makes L only 0.1 too large. | 

No. 46, containing Ni 15.20, C 0.256, 
Mn 0.896, also wholly recovered its mag- 
netic properties at room temperature. In 
the same manner as with No. 834, the 
value of L was found for this specimen to 
be 13.16. 

If each of the two metals, iron and 
nickel, had its own heat of transformation, 
and if we apply Van’t Hoff’s theory of 
dilute solutions, according to which the 
point of transformation of each con- 
stituent is depressed by the presence of 
the other, then in this alloy, containing 
but fifteen per cent of nickel, the heat of 
transformation measured above is that of 
iron alone. For the latent heat of iron we 
have then, | 


100 
13.5 ETI 15.9. 


The propriety of this method of calcu- 
lation is, however, open to question. 

For reversible alloys the theory of dilute 
solutions gives for small depressions of the 
temperature of transformation: 


A = Cn — Cm tip 
where T is the absolute temperature of 
transformation of the substance. 

If further for the irreversible alloys 
here studied, ¢, be the temperature of 
transformation from the unmagnetic to 
the magnetic state and ¢, the temperature 
of the reverse transformation, we have, as 


Professor Warburg has given,* 


ts . 
b—ti={ (Cn — Cm) d t. 
| 


1 


Suppose now a closed cycle to be 
performed upon the body by bring- 


* Here, as in the preceding equation, a definite tempera- 
ture of transformation has n assumed, whereas, in 
fact, the transformation extends over a considerable 
range of temperature, 
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ing it from the magnetic condition 
at ¢, into the unmagnetic at ¢,, and 
then again to the magnetic at 4. As 
under constant pressure no external work 
is done the total quantity of heat given to 
the body must be zero. Then from the 
preceding formula the latent heat L, at 
the temperature ¢, must be greater than 
that L, at 4... From No. 5, however, this 
difference can only be very small. From 
the cooling curve of iron Hopkinson* 
concluded that the latent heat of trans- 
formation was about 150 times the specific 
heat, which gives, in any case, a value 


greater. than 16.- Pionchont obtained 


from calorimetric experiments the much 
smaller value 5.3 in the small interval 
66 degrees — 723 degrees. 

No. 7—The specimen No. 830 contained 
Ni 14.44, C 1.027, Mn 1.222. At room 
temperature this specimen was unmagnetic 
even after cooling in liquid air. 

In the liquid air the bar was feebly 
magnetic. It gave 


C 20 — 100 = 0.1225. C 20 — 270 0.1291. 


The alloy is very hard and brittle, re- 
sisting the file, but breaking easily. 

No. 8—According to the view of F. 
Osmond,? iron at ordinary tempera- 
tures is a mixture of the two modifica- 
tions of iron, the magnetic a iron and the 
unmagnetic 8 iron. The properties of 
hysteresis depend upon the amount of 8 
iron contained, so that the process of 
hardening by drawing or tempering in- 
creases the proportion of Biron. If this 
be correct we should expect from No. 5 
that the hardening would increase the 
specific heat. | 

In the following table are given the 
specific heats of various varietics of iron 
variously handled. The two specimens of 
transformer iron were supplied by the 
Physikalisch-Technischen Reichsanstalt. 
The values given for iron wire and for 
steel refer in each case to the same speci- 
men treated in different ways. 


Bh. Cop 100 Co-18 
tice cal.) 
Transformer iron (1). 19750, 3, 0.1114 0.0815 
Iron wire annea ed... 18500,3, 0.1146 0.0967 
Transformer iron (2). 17400,3 0.1148 0.0975 


lron wire drawn. .... 17300133 0.1162 0.0986 
Steel, annealed....... 14000,3; 0.1178 0.1066 
_ Steel, tempered....... 8990, a: 01388 0.1080 


This table not only fulfills the above 
expectation, but shows also that, in gen- 
eral, the greater the magnetic permeability 
of iron the less is the specific heat, or, 
we may say, the greater the - proportion 
of a iron the less the specific heat. These 


e J. Hopkinson, Phil. Trans., Roy. Soc., London, 180 A ; 
pp. 448 to 465, 1889. 


oe Pionchon, Ann de, Chem. et de Phys. (6), xi, p. 77, 
1887. i 


IF. Osmond, “Critical Points of Iron and Steel,” p. 
17, 1800; Phil. Mag. (5), xxix, p. 611, 1890. 
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differences increase as the temperature 
falls. . 

Taking the results of No. 5 also into 
consideration one may say that, in all the 
ferro-magnetic substances studied, the 
specific heat increases with increasing pro- 
portion of the unmagnetic modification. 

Berlin, Physikalisches Institute, 

June, 1901. | 
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Experiments in Long-Distance Tele- 
phony. 

With a view to giving the provinces the 
advantage of direct telephonic communi- 
cation, experiments have been going on 
in the North of England. According to a 
statement in the London Electrical Engi- 
neer during official tests by the Post Office 
authorities in Leeds, it was found possible 
to speak with Boulogne, a distance of 
about 300 miles. It is understood that this 
is the first occasion on which a telephone 
message has passed between any provincial 
town in the North of England and the 
Continent, with the exception of Liver- 
pool, which was also recently the scene of 
similar experiments. In this case it was 
found possible to carry on a telephonic 
communication with Paris, the distance 
covered being about 500 miles. Further 
south than Paris, however, the speaker 
could only be heard in Liverpool under 
very favorable conditions. It is said that 
one result of these experiments has been 
the abandonment of the scheme to at- 
tempt telephonic connections between 
London, Turin and Milan, the opinion 
being that these cities are too far apart 
to be embraced in a telephone circuit. It 
is to be noted, however, that the distance 
one can speak with the telephone largely 
depends on the wires through which the 
message has to be transmitted, and that 
the non-success of the authorities to obtain 
a satisfactory connection with the tele 
phone between Liverpool and towns south 
of Paris only applies to the particular cir- 
cuits on which the experiments were made. 
With heavier copper wires conversations 
have been successfully held over much 


longer distances. 
-e 


Second Annual Endurance Test of the 
Long island Automobile Club. 

The second annual one-hundred-mile 
endurance test of the Long Island Auto- 
mobile Club will be held over the club 
course, starting from Jamaica, L. I., at 
10 a. M., on Saturday, April 26, 1902. 
Applications, entry blanks, information, 
etc., should be made to Mr. A. R. Pard- 
ington, Post Office Box 242, Brooklyn, 
N. Y. » hi 


Mare 


os oo -c! 


—— 


-— 


March 29, 1902 


Science 
Brevities 


Dielectric Constant of Paraffines— By 
means of an electric wave method, says 
an abstract in the current number of the 
Journal of the Chemical Society, W. G. 
Hormell has found that the higher the 
melting point of the paraffine under ob- 
servation the greater is the dielectric con- 
stant. As the wave-length diminishes, the 
dielectric constant increases. It is to be 
noted that Cauchy’s formula for calcu- 
lating the index of refraction for infinitely 
long waves gives results inconsistent with 
experiment. 

The Passage of Electricity through 
Solutions of Electrolytes— More than forty 
years after his first determinations, says 
Nature, of the transport numbers of the 
ions in the passage of electricity through 
solutions of electrolytes, W. Hittorf de- 
scribes, in the Zeitschrift für phystkal- 
ische Chemie, some interesting experi- 
ments relating to the influence, exercised 
by the diaphragms separating the anode 
and cathode solutions, on the measured 
values of these transport numbers. When 
a porous clay diaphragm is used, the vol- 
ume of the solution at the anode decreases 
in all cases investigated. When, however, 
an animal membrane separates the anode 
and cathode solutions, it is found that 
with solutions of the chlorides of potas- 
sium, ammonium and sodium, cataphoresis 
takes place in the direction of the current, 
while with dissolved chlorides of the alka- 
line earth metals and of cadmium, the cat- 
aphoric effect is in the opposite direction. 
In the latter case, the volume of the solu- 
tion at the anode increases. At the animal 
membrane, apparently a separation of 
the original solution into a solution more 
concentrated and one more dilute takes 
place. This behavior of animal mem- 
branes results in considerable errors in 
the determination of transport numbers, 
and Hittorf is able to account for the 
deviations between the results obtained 
by himself in the late fifties and those 
more recently obtained by other investi- 
gators who have not made use of animal 
membranes in their experiments. 

Visible Magnetic Tubes of Force—An 
arrangement by which cathode rays are 
made to trace out exactly the course of a 
magnetic tube of force in a vacuum tube 
brought into a magnetic field is described 
by H. Pellat in a recent issue of Comptes 
Rendus. Mr. Fournier D’Albe has ab- 
stracted this in the London Electrician. 
He finds that at certain pressures, and 
at certain high intensities of the magnetic 
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field, the bundle of cathode rays issuing 
from a plane cathode takes the shape of the 
tube of force having the cathode for its 
cross-section. The tube of force is thus 
traced through the tube along its whole 
extent, since the luminosity, due to 
cathode or canal rays, proceeds from the 
cathode in both directions. The author 
points out that the cathode rays con- 
cerned in this phenomenon are different 
from those which undergo the ordinary 
magnetic deflection. He calls the former 
“flux A” and the latter “flux B.” Flux 
A always proceeds from the cathode in 
the direction of the lines of force, whether 
those lines be normal, oblique or tangen- 
tial to the surface of the cathode. It fol- 
lows that the flux A is altogether inde- 
pendent of the sense of the field. This is 
not the case with the flux B, or the anode 
rays. ‘The pressures within which the 
above phenomenon is observed range from 
4 mm. to 0.004 mm. of mercury. The 
best display is obtained with the pressure 
of 0.5 mm. and a field of 3,000 units. A 
spectroscopic analysis of the violet rays 
concerned in the phenomenon shows only 
lines due to air, and none due to alumi- 
num or its impurities. 

Discharge from Glowing Platinum—The 
fact that glowing bodies discharge posi- 
tive and negative electricity with unequal 
facility has been shown by many observers. 
The most detailed examination of this sub- 
ject has been made by Elster and Geitel. 
They found that when a platinum wire 
was heated to a bright red heat, in an at- 
mosphere of air or oxygen, at low pressure 
a cold metal plate in its neighborhood 
discharged negative electricity more read- 
ily than positive. If, however, a thin plat- 
inum wire or carbon filament is heated in 
an atmosphere of hydrogen at low press- 
ure, the cold plate discharges positive elec- 
tricity more readily than negative. A 
very simple means of obtaining strong sur- 
face ionization is to heat a platinum wire 
or plate to red heat by an electric current, 
and this has been employed by E. Ruther- 
ford and described in the Electrician 
(London) to test the validity of certain 
theoretical results when the ionization was 
confined mainly to the surface of one elec- 


` trode. The author’s theory indicates that 


the current between a positive platinum 
plate and another plate earthed through 
a galvanometer is independent of the in- 
tensity of the ionization, t. e., of the tem- 
perature of the plate beyond a certain 
limit in value. Also, that the current is 
directly proportional to the square of the 
voltage between the plates; that it is di- 
rectly proportional to the velocity of the 
ions, and inversely as the cube of the dis- 
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tance between the plates. The results 
show that none of these conclusions is 
strictly correct, but this is mainly due to a 
failure in realizing the theoretical con- 
ditions. The current falls off more rapid- 
ly than the inverse cube of the distance, 
and this is due to the heating of the 
platinum plate. As regards the velocity 
of the ions, that of the positive ions may 
vary within wide limits, and it increases 
with an increase of temperature of the 
gas. The velocity of the ions deduced 
from measures of the limiting current 
does not necessarily represent the average 
velocity, and is much less than the maxi- 
mum velocity. 

lonization of Liquids by Radiation—P. 
Curie has made the important discovery 
that radium rays and Reentgen rays are 
capable of imparting a conductivity to a 
liquid dielectric. The liquid is placed in 
a metallic vessel into which a tube of thin 
copper is plunged. These two metallic 
pieces serve as electrodes. The vessel is 
maintained at a positive potential by 
means of a battery of small accumulators, 
one pole of which is put to earth, while 
the tube is connected with an electrometer. 
This tube is also surrounded by a guard 
tube to prevent any current traversing the 
air. A small vessel containing a radium 
preparation can be placed at the bottom of 
the inner tube. The rays act upon the 
liquid after traversing the glass wall and 
the wall of the copper tube. When work- 
ing with Roentgen rays, the latter are 
made to enter through the bottom of the 
copper vessel containing the liquid. All 
liquid dielectrics show an increase of con- 
ductivity, says the London Electrician, 
by the action of both kinds of rays, but 
to prove this increase it is necessary that 
the original conductivity of the liquid 
should be small. Both classes of rays 
give effects of the same order of magni- 
tude. As in the case of gases, the current 
remains proportional to the tension up to 
a certain limit, but this limit is much 
higher in the case of liquids than in the 
case of gases. It is, in fact, difficult to 
prove the existence of the saturation phe- 
nomena observed in the case of gases, as 
there is no sign of saturation below 450 
volts. But if the ionization is lowered by 
employing much more feeble rays it is 
found that the proportionality between 
difference of potential and current is no 
longer maintained, and that some kind of 
saturation is indicated, as in the case of 
gases. Vaseline oil is much less sensible to 
the action of the rays than petroleum ether. 
Liquid air which has boiled for some time 
in the vessel is more sensitive to the rays 
than liquid air which has just been poured 
in. The conductivity due to the radiation 
is reduced by only ten per cent in passing 
from a temperature of 10 degrees to —17 
degrees, and no effect whatever is pro- 
duced by lowering the temperature of the 
radium preparation, even down to the 
temperature of liquid air. 
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An Induction Coil for X-Light Tubes 
and Wireless Telegraphy. 


Being Note cxxxvii of Notes on X:Light. 


induction coil of value to experi- 
menters ‘because it could be easily, 
quickly and cheaply repaired. When the 
modern forms of electrolytic or Spottis- 
woode breaks came into use, it was found 


ho years ago I designed an 


Fia. 1.—SipE View or Ont SECTION or 56-CENTI- 


METRE CoIL. ONE-QUARTER SCALE. 


that induction coils in general frequently 
broke down under the strain of the strong 
currents which these breaks made it prac- 
tical to use. Therefore a short descrip- 
tion of the coil was given in this journal 
for December 26, 1899. This coil differed 
in several ways from those in use. In- 
stead of the usual hard rubber tube be- 
tween the primary and secondary, one 
built up of many sheets of mica was used. 
These tubes, which can be obtained from 
the Micanite Company, now, in any size, 
are essential in induction coils which are 
expected to bear strong currents. The 
design of the secondary was new. The 
most practical induction coils commer- 
cially available have been made for years 
on the plan first proposed by Poggendort 
before 1850. One of his coils, made by 
Siemens & Halske, was shown at the 
exhibition in London in 1851. Poggen- 
dorf’s method consisted in winding the 
secondary in thin sections. In the coil 
mentioned the sections were separated by 
hard rubber. More recently makers have 
used paper, in consequence the coils have 
been less durable. All these sections have 
been fastened together into a solid mass 
by means of some insulating substances, 
like paraffine or wax. The defects of this 


By William Rollins. 


method are well shown in the following 
quotation from a recent work—“Induc- 
tion Coil and Coil-Making,” by Allsop, 
in which Mr. Ward, who made for Mr. 
Apps the Polytechnic and Spottiswoode 
coils, speaks of repairs on the former. 


Fig. 2.—SECTION OF SECONDARY, ILLUSTRATING 
METHOD OF ARRANGING AND CONNECTING 
SECTIONS. 

He says, “But owing to the parsimony of 
the directors of the Polytechnic they did 
not avail themselves of these two most 
necessary elements of success. They elected 
to move it themselves, and, owing to an 
enormous undue strain being put upon the 
primary tube in so doing, it was either 
cracked incipiently or so weakened that 
when they separated the terminals to a 
certain distance, through went a spark. 
This time the damage was repaired by 
Mr. Apps, which, I am sure, everybody who 
knows anything of the almost tnsurmount- 
able difficulties of withdrawing the old. 
tube and putting in a new one without 
damaging the ponderous and delicate sec- 
ondary will admit was a triumph of me- 
chanical skill.” 

When we combine this difficulty with 
the greater one of repairing the secondary, 
it is very evident that such a construction 
is not well suited for coils that are to 
stand the strain of powerful currents. 
That the secondary needs some better 


method of construction is also shown by 
the fact that the second of the coils men- 
tioned, the most famous coil yet con- 
structed, now gives a spark not half the 
original length. Moreover, this shows 
that the methods in use for insulating the 


1G. 3.—SECTION THROUGH SECONDARY SHOW- 
ING GLass Trays. A, Grass PLATE SEPA- 
RATING COILS OF ONK SECTION ; B, CoIL; 
C, MIıCANITE TUBE. 


secondary, notwithstanding the great mass 
of insulating material employed, are not 
durable. They are also most meon- 
venient, for a coil should be so constructed 
that repairs can be made in a few minutes, 
by unskilled persons, without returning 
the coil to the makers. I therefore made 
the sections of the secondary entirely 1n- 
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dependent of each other, and perfectly 
free from the tube separating them from 
the primary. This made a simple matter 
to remove any injured section by drawing 


Fra. 4.—Guass CELL OF SECONDARY. Two CoILs 
SHOWN EMBEDDED IN INSULATING GoM. 


out the micanite tube enough to free the 
section. No insulation was used about the 
coils, except the glass plates to which they 
were attached in pairs, one plate and two 
coils forming a section. The sections were 
separated from each other by glass plates 
having holes in their centres only large 
enough to allow the micanite tube to pass 
through them. The holes in the glass 
plates to which the coils were tied were 
somewhat larger, to prevent a spark from 
jumping from one section to another over 
the intervening glass plate. When this 
coil was described in my paper, already 
mentioned, it was said that the method of 
construction was without value, for the 
insulation was so miserable the coil would 
soon break down. No one believed that 
such a simple method of insulation could 
be efficient. Since that time two other 
coils have been made, one of fifty-six, the 
other of seventy centimetres spark-length 
in which the same method of insulating 
the secondary was used. These coils have 
proved durable. If coils could be built 
without money I should have no hesita- 
tion in constructing one on this plan to 
give a spark several metres long. 
Probably the last of the prophets died 
some time ago, but as it is possible that 
some who have criticised the insulation 
of this coil may belong to that class I 
give designs for two other methods of in- 
sulation which yet preserve the important 
features of complete independence of the 
sections of the secondary from each other 
and from the primary tube. First, how- 
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ever, I show a few figures of the original 
construction for a fifty-six-centimetre 
coil, a convenient size for all electro- 
therapeutic work that has been done by 
static machines. For X-light a larger coil 
should be used. 

Fig. 1 illustrates one of the sections, 
consisting of two coils of double cotton- 
covered wire 0.13 millimetre in diameter 
(No. 36 Brown & Sharpe) attached on 
each side of a micanite plate twenty-eight 
centimetres in diameter. In the centre of 


the plate is a hole to allow the section to 
be strung on the micanite tube separating 
the primary from the secondary. 

The weight of copper wire in each coil 
is 140 grammes, this weight including the 


Fie. 5.—METHOD oF Packina Iron WIRE CORE. 


weight of the cotton 
covering. Each coil is 
four millimetres thick. 
The coils are attached to 
the plate by tape soaked 
in paraffine. Fig. 2 is a 
sectional view of the coil, 
showing the connections 
of the sections. + The mi- 
canite tube was 112 
millimetres long, with a 
bore of seven centimetres 
and walls two centi- 
metres thick. The coils 
could have had a smaller 
diameter, but it was con- 
sidered best to make 
them of such size that 
they could be used for a 
larger coil. The num- 
ber of the coils was seventy-six. Figs. 
3 and 4 show another method of insulating 
the sections. This was never carried out 
except in an experimental way, because 
I could not get the glass cells made.- An 
experimenter can obtain but little satis- 
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faction from the glass manufacturers, be- 
cause he can not give orders for a thou- 
sand things all alike. I show the figures 
because the method is practical and simple. 

Directions will now be given which will 
enable any one who has a reasonable 
amount of mechanical skill to construct a 
seventy-centimetre induction coil suitable 
for the powerful currents needed in wire 
less telegraphy and in X-light work. 


THE PRIMARY. 

This consists of a central rod of soft 
iron 220 centimetres long, one centimetre 
in diameter. It is provided with two cup- 
shaped flanges. One is fastened near one 
end by two lock nuts. The other can be 
clamped by a set screw in any position on 
the rod. The object of the flanges is to 
keep the rod central and to hold the ends 
of the surrounding wires in place. These 
wires are of the softest iron, each 168 
centimetres long and one millimetre in 
diameter. They form a mass surrounding 
the rod. Outside the wires is a single 
layer of insulated copper wire whose 
diameter is 4.18 millimetres, (No. 6 
Brown & Sharpe gauge.) 


METHOD OF CONSTRUCTION. 

A metal tube 168 centimetres long and 
89 millimetres in internal diameter is used 
for packing the wires, as shown in Fig. 5. 
One of the cup-shaped flanges already 
mentioned serves to close one end of the 
tube to which it is temporarily fastened 
by a collar and set screws. To keep the 
other end of the rod central during the 
packing, an open flange with a central 
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Fre. 6.—PUSHING OUT THE CORE FROM THE PackING TUBE 


boss holding the rod is attached tempo- 
rarily to the other end of the tube. When 
the wire is all firmly packed in the tube 
about the rod, it is necessary to push it 
out a little to begin the process of tying. 
As it is essential that all the wires be 
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pushed out evenly, a plunger exactly fit- 
ting the tube is used. Its handle is hollow 
to allow it to slide over the central rod. 


ELECTRICAL REVIEW 


end of it to the central rod, a hole in the 
check-nut being provided for this pur- 


pose. 


The second end of this wire, after 
the winding is completed, is 
brought out, as shown in Fig. 8, 
which is a general view of the 
primary. When the copper wire 
is all on, it is heavily coated with 
shellac in alcohol. After drying 
the whole primary is thickly 
covered with paraffine to make 
it slide easily in the micanite 
tube and further to insulate the 
spirals of copper wire. It will be 
observed, by looking at Fig. 8, 
that the central rod and wires 
form the return circuit for the 
110-volt current which circulates 
through the copper spiral. 


TUBE SEPARATING PRIMARY FROM 
SECONDARY. 


This tube is of micanite. No 
other material is suitable. The 
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covered cotton wire, whose diameter is 
0.10 millimetre. (No. 38 Brown & 
Sharpe.) Each coil is wound from a 
single piece of wire whose weight, in- 
cluding the cotton covering, is 154 
grammes (five and one-half ounces). It 
is customary to have as many splices in the 
wire of a single section as happen to be 
in the wire when it comes from the maker, 
but as these splices in the wire are a cause 
of the coil breaking down under strong 
currents it is better to insist on having the 
wire in each section in a single piece. 
The internal diameter of each coil is six- 
teen centimetres. The thickness of each 
coil is four millimetres. 


METHOD OF CONSTRUCTING THE 
SECONDARY. 


It is customary to wind the coils of the 
secondary by hand. Allsop, in the work 
already mentioned, shows a section-winder 
operated in this way, and states that it 
is unnecessary, even if it were possible, 


Fig. 8.—GENERAL VIEW OF PRIMARY OF 70-CENTIMETRE Coit, CUT Away TO SHOW INTERIOR. 


This is shown in Fig. 6. Fig. 7 illustrates 
the method of tying with strong cord. 
When one band of cord is attached, the 
wires are pushed out a little more to allow 
another band to be tied on, these operations 
being repeated until the whole core is out 
of the tube. The second cup-shaped flange 
is then put on and clamped against the 
ends of the wires, which are thus securely 
held between the flanges. The whole mass 
is then soaked in melted yellow ozokerite 
until no more bubbles come to the surface. 
This process prevents rusting. 

After draining, the core is wrapped in 
strong manilla paper, put on diagonally, 
in strips fourteen centimetres wide, the 
paper being coated at the time with 
shellac in alcohol. As soon as one layer 
is dry another is put on, breaking joints. 
There should be seven of these layers. 
Except for the expense, it is better to pack 
the wire in a micanite tube, thus saving 
the time used in tying and wrapping. 
After the paper is dry a single layer of 
insulated copper wire is wound in a tight 
spiral around it. As I had no lathe long 
enough to mount the core, it was placed 
on the horse, one end of which is shown 
in Figs. 6 and 7. In this position one man 
can turn the core while the other is wind- 
ing on the copper wire after fastening one 
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Fic. 9.—MACHINE FoR WINDING SECONDARY COILS. 


length of the tube is two metres. Its walls 
are fifteen millimetres thick. The diam- 
eter of the hole is 105 millimetres. The 
tube is shown in Fig. 8. 
SECONDARY. 
This contains 126 coils of double- 


to wind the wire in even layers, ìt must 
be allowed to find its own level. 
However, as I like to see mechanical 
operations done in a workmanlike man- 
ner, a simple, automatic winding ma- 
chine is illustrated and recommended 
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which, winding the wire in even layers, 
puts more wire into the same space of 
strained ether, making the coil more effi- 
This is a matter of much im- 


cient. 


Fics, 10 AND 14.—METAL FORM AND FRESHLY 
Wounp Cort SHOWING METHOD OF TYING. 
portance, as theory indicates and my ex- 
periments show. The machine (Fig. 9) 
was, as far as possible, made from forg- 
ings and such gears and parts as were 
commercially available, for in this way 
the cost of many patterns was saved. By 
means of a tilting carriage, bearing the 
eye through which the wire is fed to the 
machine, a to and fro motion is imparted 


Fie, 18.—SHaFrT OF WINDING MACHINE REMOVED FROM BEARINGS 


ELECTRICAL REVIEW 


WINDING. 

The coils are wound on sheet metal 
forms (Fig. 10), sixteen centimetres in 
diameter, with rims four millimetres 
wide. The width of a rim determines the 
thickness of a coil. There are a number 
of slote in the edge of the winding form 
to allow the thread to be inserted for 
tying the coil. One of the forms is placed 


Fic. 11.—WINDING A SECONDARY COIL. 


in the winding machine, between the two 
flanges of cast iron with radiating slots, 
when it is desired to begin the winding of 
a coil. To ensure proper tension on the 
wire to wind it tightly, it is held in the 
hand as it is fed to the machine (Fig. 11). 
When enough wire (154 grammes) 18 


WITH ONE FLANGE TAKEN OFF TO SHow CorL AND METAL FORM. 


to the wire. This motion is communicated 
to the carriage from a shaft with right 
and left threads, which come in contact 
alternately with similar threads on the 
ends of the carriage. The carriage is 
tilted automatically. The whole mechan- 
ism is so simple it can be readily under- 
stood from the half-tone illustration. 


wound on it is ‘tied with linen shoe twine, 
No. 10 (Fig. 12). Fig. 13 shows one 
flange of the winding machine taken off, 
the shaft having been first removed from 
the machine. The figure also shows the 
dise on which the coil is wound, and a 
fresh-wound coil ready to be removed. 
See also Fig. 14. The coils are removed 
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from the winding machine on the winding 
forms to ensure keeping their figures until 
they have been dipped in the insulating 
and stiffening mixture, after which they 
are rigid. When enough coils have been 
wound they are placed on a long-threaded 
arbor, each separated from the next by a 
disc of polished tinned iron. Both wind- 
ing forms and separating discs are per- 
forated with a number of holes to allow 
the insulating compound free of access. 
When enough coils are on the arbor they 
are firmly clamped between cast-iron discs 
turned true on their faces. Considerable 
pressure should be used to bring the coils 
firmly together. They are next dipped in 
a mixture of yellow ozokerite, three parts, 
and Carolina white rosin, one part. The 
mixture ìs melted in a water bath, made 
of galvanized sheet iron. It is important 
to use a water bath, for if the flame comes 
in contact with the trough containing the 
mixture this is sure to become carbonized 
after a time, and these fine particles of 
carbon get imbedded in the coils. As they 
are conductors they injure the insulation. 
The coils are to be kept in the insulating 
mixture at a temperature of 200 degrees 
Fahrenheit for thirty hours to ensure the 
removal of air and its replacement by the 
ozokerite. The process of dipping the coil 
is shown in Fig. 15. Only one group or 
ore-third of the whole number is seen. 
In removing the coils from the bath they 
should be thoroughly drained, in an up- 


Fic. 12.—Tyina A SECONDARY COIL AFTER WINDING, 


right position, the mixture flowing out 
through the holes in the winding forms 
and separating discs. Afterward they 
are replaced in the position shown in the 
figure and kept there until they are per- 
fectly cold. After that, when the flanges 
are lifted off, the coils can be cleaved from 
the separating diecs and removed from the 
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winding forms. They are then ready for 
mounting. Fig. 16 shows the coils partly 
removed, and some coils with the winding 
forms taken out. A few of the coils are 
placed in an upright position to show their 
rigidity. They are very strong after dip- 
ping, as the insulating mixture is very 
tough. 

MOUNTING THE COILS ON GLASS PLATES. 

The mounting may be done with tape 
or by rings of ozokerite (Fig. 17) or by 
casting the ozokerite around them (Fig. 
18). 

BY RINGS OF OZOKERITE. 

Second Method— Fig. 17 shows the ele- 
ments of one section of the secondary, 
three glass plates, two coils and four rings 
of ozokerite. These are placed together, 
in the order shown in the figure, and 
pressed while slightly warm in an oven, 
forming a section, as seen in Fig. 19. 

INSULATION BY CASTING. 

Third Method—The coils and glass 
plates are fastened together about their 
edges; they are then warmed and the in- 
sulating mixture poured in through the 
funnel; the arrangement is shown in 
Fig. 18. The ozokerite enters at the 
bottom to allow the displaced air to escape. 
When the mixture is cold the funnel is 
removed and the gate trimmed smooth. 
The coil then looks as in Fig. 19, referred 


Fic. 16.— DIPPING-ARBOR WITH ONE FLANGE REMOVED. 


to in the second method. Under all con- 
ditions of our Boston climate the last two 
methods are unnecessary, but they are 
given because the coil thus made is es- 
pecially valuable for wireless telegraphy, 
which is expected to find a large field on 
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Fie. 15.—Drppeing ONE DIVISION OF THE SECONDARY. 


the risks of transportation, for the in- 
sulating mixture makes the sections 
capable of bearing quite rough usage. 
CONNECTING THE COILS IN EACH SECTION. 
This operation comes before in- 
sulating, but for convenience it is 
described later. The most 
difficult part of a coil to 
understand is the connec- 
tions of the two coils 
forming a section. The 
best plan is to consider 
them as one coil split by 
accident. Then if they 
are so placed as to repre- 
sent one coil, the inner 
ends of the wires being 
joined by twisting, they 
are in the proper relation 
to each other; that is, they form a 
continuous coil of wire in which 
the turns all go in the same direc- 
tion. I have known of a coil which did not 
work well, because in one or more sections 
the turns of wire in the two half coils 
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a coil of this size this is an im- 
portant feature, for the great 
weight of the coil makes it some- 
times inconvenient to handle in 
one piece. The Leyden jars and 
the spark-gaps are attached to sep- 
arate end pieces, which can be 
used at the ends of a single sec- 
tion if a small coil is wanted, or 
as shown in the figure, where a 
large one is required, but even 
with them, as in the figure, the 
coil may still be used as a small 
coil by a special provision to be 
mentioned later. All the boxes 
and the end pieces simply slide 
loosely on the micanite tube, and 
can be therefore easily removed 
for transportation. This is shown 
in Fig. 21. The centre of the top 
of each box is made of a strip of 
plate glass, which has holes for 
the insertion of brass balls, to 
which certain of the sections 
are attached. This arrangement 
has ‘been fully described in 
note cxul. The plan enables the coil 
to be used either as a seven or a seventy- 
centimetre coil, or one of any size be- 
tween, by simply moving the potential 


te. 18.—METHOD OF CASTING OZOKERITE AROUND 


One Parr oF CoILs. 
rods to the appropriate balls in the glass 
plates. Before connecting the sections 
together they are placed side by side in 


Fic. 17.—ELEMENTS 


shipboard and in other damp positions, 
though under any atmospheric conditions 
of the temperature zone the first method 
is satisfactory. The last two methods are 
valuable where the coil is to be made as 


portable as possible and to be exposed to 


went in opposite directions. This is a 
mistake easily made. 
PACKING THE SECTIONS IN BOXES. 
An inspection of Fig. 20 shows that the 
coil instead of being in one piece as usual 


is packed in three independent boxes. For 


oF ONE SECTION oF THE SECONDARY WINDING OF 70-CENTIMETRE COIL. 


the wooden boxes, the slack being taken 
up by a rubber pad. 
CONNECTING THE SECTIONS. 
Begin at an end section. The outside 
wire is connected with an end ball in the 
glass plate. The second wire coming 


+ 


A- 


— ate 


March 29, 1902 


from outside of a section is connected 
with the nearest outside wire of the next 
section, and so on through the box, ex- 


Fig. 19.—FINISHED SECTION OF SECONDARY. 


cept that when a section comes under a 
brass ball one of its outside wires is at- 
tached to the ball, as in the first outside 
wire of the next section. This is clearly 
shown in Fig. 2. 

CONNECTING THE BOXES. 


After the boxes are placed side by side 
on the micanite tube the nearest balls are 
connected by metal loops to make a con- 
tinuous wire through the whole secondary. 


REMARKS. 


It will be observed that the coil has 
much less wire in the secondary than the 
coils of which descriptions have been pub- 
lished. For example, the Polytechnic 
coil, already referred to, which in its best 
estate gave a spark no longer than this 
one, had about 275 kilogrammes of copper 
wire in the secondary, while in this coil 
there are but thirteen kilogrammes (28.6 
pounds) of copper, for the wire including 
the cotton covering weighs but nineteen 
kilogrammes. The exact weight of the 
copper may vary slightly from the figures, 
though these were obtained from the 
makers of the wire. It will be seen that 
the weight of the copper in the secondary 
is only a twentieth of that in the Poly- 
technic. As the wire costs over $4 a kilo- 
gramme this is an important matter. 
There are several reasons why so small 
an‘amount of wire is required. First, the 
modern forms of the Spottiswoode or elec- 
trolytic breaks are more efficient than the 
breaks formerly used. Second, the second- 
aries of the coils have been unwisely placed 
in regard to the space of strained ether 
produced by the primary, therefore many 
turns of wire have been necessary to get 
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the required spark length. I have im- 
mersed the secondary in more strongly 
strained ether by making the primary of 
what will be considered an excessive 
length and constructing the secondary in 
such a manner that very strong currents 
can be induced in it without risk of break- 
ing it down. Now that the street current 
is available for exciting the primary of a 
coil our source of power is practically 
unlimited, therefore coils can be made 
much simpler than of yore provided they 
are made strong enough. 

There is no condenser, because the coil 
is only intended for electrolytic breaks. 


T 
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in the centre of the “nigger head” variety 
to make weight, and the same on subse- 
quent detection, by cutting the ball in two, 
being relegated to the two halves, such that 
the inspector’s knife fails to reveal their 
presence, are familiar cases of fraud now 
almost played out. The latest system 
adopted by the native collectors applies 


‘more especially to fine Para rubber, and 


consiste in a judicious mixture of farina 
flour with the caoutchouc while in a milky 
state. This flour is employed as food by 
the natives, and is frequently added in 
such quantities that its presence is im- 
mediately apparent on cutting into the 


Fig. 20.—PERSPECTIVE View OF 70-CENTIMETRE COIL, 


The electrolytic break should be of a 
type which works regularly and in which 
the volume of current can be regulated 
by a conveniently placed handle which 
may be manipulated while the coil is in 
action. 

To avoid repetition I have omitted 
several matters relating to the coil which 
were mentioned in note cxii, which should 
be read in connection with the present 
note. When a coil, of the power of this 
one, is used to excite an X-light tube with 
a strong current in the primary the tube 


mass. Smaller adulterations are readily 
rendered apparent by applying the usual 
iodine tests for starch ; a solution of iodine, 
applied with a brush to the surface of the 
suspected rubber, causes the latter to turn 
a deep blue. So common has this species 
of adulteration become that a ten-per-cent 
admixture of farina flour is regarded by 
the importers as fair, usual quality. In 
view of this wholesale reduction in the 
quality of imported rubber, it behooves 


Fic. 21.—PERsPEcTIVE View or 70-CENTIMETRE Corn SHOWING DIVISION BoxkEs SEPARATED. 


needs to be proportioned to the current, 
therefore in a future note directions will 
be given for designing and constructing 
such a tube. = 


The Adulteration of India-Rubber. 

India-rubdber, in its raw state, probably 
provides one of the most flagrant cases of 
adulteration on record. Pebbles placed 


electrical buyers, such as cable-makers, to 
be very careful in their examination of 
consignments before accepting them as 
bona fide. The fault does not lie with the 
importers altogether, and possibly, if 
buyers combined to exclude such rubbers 
from the market, the evil might be reme- 
died, or at least reduced. | 
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Annual Report of the Directors of the 
American Telephone and Tele- 
graph Company. 

The annual report of the American 
Telephone and Telegraph Company has 
Just been issued and makes very inter- 
esting reading. It is here reprinted in 
part: 

PRESIDENTS REPORT. 

The increase in the number of sub- 
scribers to the exchanges of the companies 
which are licencees of this company was, 
for the year 1901, 219,767, exceeding by 
more than 50,000 the increase for the 
vear 1900. The increase in the net output 
of instruments, including instruments for 
toll stations, was 573,194, or about thirty 
per cent, as against an increase of 372,- 
311 or twenty-three per cent, for the 
year 1900, the gain for 1901 being 
greater by more than 100,000 than that 
of any previous year. The increase in 
toll lines in 1901 was 9,372 miles of toll 
line and 108,666 miles of wire, the miles 
of toll line having more than doubled in 
six years, and the miles of toll-line wire 
having nearly doubled in three years. 

The increase in the use of the Bell tele- 
phone is shown by the fact that, while in 
1900 the daily average of toll connections 
was about 148,528, and that of exchange 
connections about 5,668,986, the daily 
average in 1901 of toll connections was 
about 187,378, and of exchange connec- 
tions about 7,531,761, the total of both 
toll and exchange connections in the latter 
year reaching 7,719,139 per day. 

In these latter figures are included the 
toll connections of the long-distance sys- 
tem owned and directly operated by this 
company. At the close of 1901 the long- 
distance system comprised 14,886.35 miles 
of pole line and cable, and 198,684.26 
miles of wire, a gain during the year of 
2,458.72 miles of pole line and cable and 
31,273.87 miles of wire. 

The long-distance lines extend from 
nearly all the important cities on the At- 
lantic seaboard throughout the country as 
far west as St. Paul, Minneapolis, Omaha, 
Kansas City, Little Rock and New Or- 
leans, forming main lines over which tele- 
phonic communication between practically 
all of the exchange stations within the ter- 
ritorial limits above defined may be es- 
tablished. 

The efficiency of these lines will be 
largely increased by the use of “loading 
coils,” a new invention which has been 
acquired by this company, and which has 
already been put into use on overhead lines 
with satisfactory results. These loading 
coils are also likely to be of substantial 
value for the longer stretches of under- 
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ground cable, and careful experiments in 
this direction are now under way. 

The investment in line construction, 
equipment and supplies for the long-dis- 
tance system up to December 31, 1901, 
was $19,116,209.40, an increase over the 
previous year of $2,964,188.68, while the 
gross revenue for 1901 shows an increase 


"of 16.72 per cent over that of 1900, 


the increase for that year over 1899 hav- 
ing been 13.45 per cent. In considering 
this increase in gross revenue, it should 
be borne in mind that on July 1, 1901, a 
reduction of the initial message period 
from five minutes to three minutes was 
extended over the whole system with, of 
course, a proportionate reduction in rates. 

The extensions of this long-distance 
system during the year 1901 were ma- 
terially greater than in any previous year. 
This development must be continued to 
supply, so far as possible, the public de- 
mand for service of this character. 

The high standard of construction 
which has been set by this company and 
its licencees has been fully maintained, 
and more underground conduit and cable 
and more aerial cable have been installed 
during the period 1901 than ever before 
in a like period. 

More than half of the mileage of the 
exchange wires throughout the country is 
now underground. 

The erection of new buildings, specially 
designed for telephone purposes, and the 
replacement of the old type of multiple 
switchboards by relay boards equipped 
with electric lamp signals and central- 
battery plant, to which reference was 
made in the last report, has continued 
throughout the year. At the present time 
practically all the principal exchanges, 
and many of those of minor importance, 
are furnished with the new equipment. 
This places them structurally on a per- 
manent basis, enabling them to give 
proper service at a reasonable cost. 

To meet the growth of business, and 
to provide for the necessary improvement 
and development of the plant, a corre- 
sponding outlay has been required. In 
new construction and in real estate this 
company and its licencees, during the year 
1901, expended upward of $31,000,000, 
of which about $22,000,000 was upon ex- 
changes, more than $7,250,000 upon toll 
lines, and about $1,750,000 upon real es- 
tate. The funds contributed by this com- 
pany for this growth have, for the most 
part, been obtained by an issue during 
1901 of $15,550,100 of new stock and of 
$5,000,000 of its collateral trust four per 
cent bonds. The investment is of a per- 
manent character, is required for the as- 
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sured future development of the busi- 
ness, and is one which brings in an im- 
mediate return. It is believed that there 
can be no question as to the wisdom of 
such expenditures, which must be con- 
tinued as may be necessary to meet the 
demand of the public for telephone 
service. 

That the system may be complete and 
of the greatest utility, it is necessary that 
as many persons as possible should be so 
connected to it as to be able to talk or 
be talked to by telephone. This is not only 
in the interest of the small user, but 
even more in that of the large user, whose 
advantage as a telephone subscriber is 
largely measured by the number of per- 
sons with whom he may be put into com- 
munication. It is the duty as well as for 
the interest of this company that proper 
facilities be supplied to the constantly in- 
creasing number seeking connection with 
the Bell system. 

As a consequence of these outlays and 
of the great development of the plant, the 
value of the telephone service to the sub- 
scriber is largely increased. His service 
is better, and will continue to improve, 
and the number of those to whom he may 
talk, and the extent of territory over 
which he may talk, are substantially 
vreater from year to year. At the end 
of 1901 there were nearly 900,000 tele- 
phone stations which could be connected 
to the long-distance system, and conse- 
quently to each other; a gain of about 
180,000 for the year. At the end of 1898 
there were only about 400,000 which 
could be so connected. 

As the business has increased, and as 
economies made possible by improvements 
in apparatus and in methods of operating 
have been introduced, it has become prac- 
ticable to offer telephone service at vary- 
ing rates, some of them far below the 
maximum, thus satisfactorily accom- 
modating those needing and desiring a 
telephone, but whose use of it is so small 
that they could not be expected to pay 
the rates which must be charged, and 
properly, to the larger users whose sub- 
stantially greater demand for service can 
be complied with only at a greater cost 
to the telephone company. During the 
ten years last past the average price per 
telephone to the Bell exchange subscribers 
throughout the country has been reduced 
so that at the present time the subscriber 
on the average pays but two-thirds as 
much as ten years ago, although he has 
the advantage of much greater facilities 
und much improved service. ` 

The introduction of schedules of 
measured service rates, enabling the user 
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to secure the service which he requires at 
rates determined by the number of 
messages for which he contracts, has been 
distinctly effective in enlarging the field 
for the telephone. This measured service- 
rate system, which is primarily based 
upon the extent of use of each particular 
telephone, distributes the charges and 
cost of service among the subscribers ac- 
cording to the amount of service in each 
case; a principle analogous to that upon 
which the charges for postal, express and 
telegraphic service are distributed. There 
can be no question as to the fairness and 
logical character of the principle. This 
method of charging is satisfactory to the 
subscribers, as well as to the telephone 
companies, and it is believed that it will 
ultimately become the standard method, 
at least in the larger exchanges. It is 
already very extensively employed. 

Competition from telephone companies 
not associated with this company has ex- 
isted for several years, and is likely to 
continue in some places for some time to 
come. While it has in some localities af- 
fected the licencees of this company dis- 
advantageously, by reducing, for a time 
at least, the number of their subscribers 
and forcing them to meet competitive 
rates that are not based upon a proper 
recognition of the cost of doing the busi- 
ness or an adequate appreciation of the 
amount that should be set aside from 
earnings for maintenance, reconstruction 
and depreciation, the consequences of the 
competition to the business, as a whole, 
have not been of serious moment. The 
public in each community will determine 
for itself whether it is for its advantage 
that there should be two telephone ex- 
changes serving one body of people. It 
would seem as if but one conclusion on 
this point was possible. 

In any event the comprchensive char- 
acter of the system of this company and 
its licencees, organized as the system is 
to afford uniform and adequate telephonic 
intercommunication throughout the coun- 
try, and the intention and ability of the 
company and its licencees to give good 
service at fair rates, must ensure the per- 
manency and prosperity of their business 
in the future as in the past. 

Although not falling within the year 
1901, it may be proper to say that, since 
the opening of the current year, the West- 
ern Telephone and Telegraph Company 
has been organized, and has taken over 
from the Erie Telegraph and Telephone 
Company the controlling interest in the 
Cleveland Telephone Company, the Wis- 
consin Telephone Company, the North- 
western Telephone Exchange Company, 
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the Michigan Telephone Company and 
the Southwestern Telegraph and Tele- 
phone Company, and that a controlling 
interest in the Western company has been 
acquired by this company. 

Appended hereto are a series of com- 
parative statistics showing the develop- 
ment of the business of the company and 
its licencees; also a statement of the 
ledger balances of the company as of De- 
cember 31, 1901, and a comparative state- 
ment of the earnings and expenses of the 
company for the years 1900 and 1901, 
also copies of the reports of the commit- 
tee on treasurers accounts of May 23, 
September 11 and November 30, 1901, 
and March 10, 1902. 

For the directors, 
FREDERICK P. Fisu, President. 


INSTRUMENTS IN THE HANDS OF 
LICENCEES, UNDER RENTAL. 
THE FIGURES IN LOWER LINE SHOW INCREASE 
FROM YEAR TO YEAR. 


Dec. 20 Dec. 20, Dec. 20, Dee. 20, Dec. 20, 


1892. 1893. 1894. 1895, 1896. 
552,720 | 566.491 582.506 674,976 772.627 
40.318 13,771 16,015 92470 97.651 


Dec. 20, | Dec. 20, Dec. 20, Dec. 20, Dec. 20, 
A . 1. 


es fn | ee | | 


919.121 | 1,124,846 1,580, 101 1,952,412 2,525,606 
146,494 205,725 455,255 372,311 573,194 


TOLL CONNECTIONS. 


The average daily number of toll 
Connections iS 2.2.6.6... eee eee 187,378 
Or a total per year of about........ 60,300,000 
The toll revenue reported by all . 
companies for the year 1901 was. $10,725, 600* 
EXCHANGES OF THE LICENCEE 
COMPANTES. 


l 
Jan. 1, | Jan.1, Jan.1, 
1900. 1901. 1902, | Inc 
Fixchanges........ 1,239 1,348 1,411 | 
Branch Offices. ... 1,187 1,427 1,594 | 167 
Miles of Wire on 
Poles.. eeaeee. 509.036 | 627,897 | 823,193 | 195,296 
Miles of Wire on 
Buildings........ 15,087 16,833 17,947 1,114 


Miles of Wire I 
Underground...| 489,250 
Miles of Wire Sub- 
marine .......... 3,404 


705,269 | 883,679 | 178,410 
4,208 4,200 


| (Dec.) 
Total Miles of Wire! 1,016,777 1,354,202 | 1,729,019 374,817 
Total Circuits..... 422,620 | 508,262 | 592,467 | 84,205 
Total Employés... 25.741 32,837 40,864 = 8,027 


Total Stations..... 632.946 | 800,880 | 1,020,647 219,767 


_ — eee eee -—- — 


EXCHANGE CONNECTIONS. 


The estimated number of exchange 

connections daily in the United 

States, made up from actual count 

in most of the exchanges, is..... 7,931,761 
Or a total per year of about....... 2,425,000,000 

The number of daily calls per station varies 
in different exchanges from 1 to 20, the average 
throughout the United States being 7,4. 


COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


EARNINGS. 
1200. 1901. 
Dividends ....... EEA $3,846,821 67 $4,988,207 63 
Rental of Instruments... 2,427,037 52 2,647,906 64 
Telephone Trafific........ 8,027,171 85 8,583,446 74 
Real Estate ......cceeeees 81.821 67 36,680 16 
Interest .... ...cevcsccees 201,643 50 899,579 26 
MiscellameouB..........6. onn. sereo 995 51 
$9.534.499 21 $11.606.816 94 


*Not including herein earnings of the American 
Telephone and Telegraph Company, which will be 
found in the comparative statement of revenue and 
expenses appended hereto. 
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EXPENSES, 

1900. 1901. 
Expenses of Admin'tr’n.. $746,259 48 $772,424 30 
Legal Expenses ......... 85,134 07 99.188 04 
Interest and Taxes....... 1,876,199 94 1,276,559 20 
Telephone Traffic.... ... 1,840,847 86 2,060,409 54 
$4,048,441 35 $4,208,531 08 
Net Revenue.............. $5,486,057 86 $7,398,285 86 
Dividends Pald........... 4,078,601 25 5,050,023 15 
Balance. ..ccecccssccesees $1,407,456 61 $2.848.262 11 
Carried to Reserves...... $937,258 22 $1,877,650 74 
Carried to Surplus....... 470,198 39 970,611 37 
$1,407,456 61 $2,348,262 11 

Wma. R. Driver, Treasurer. 

æ 


Annual Report of the New York and 
New Jersey Telephone Company. 
The annual report of the directors of 

the New York & New Jersey Telephone 

Company, showing the condition of busi- 

ness up to January 1, 1902, has just been 

published. 

The treasurer’s report shows earnings 
for the past year of $907,695.18, net, with 
a surplus on hand of $2,368,019.24. The 
dividends paid during the year were 
$616,285.50. The increase in net earn- 
ings over the previous year was $276,- 
029.93. 

On December 31, 1901, the company 
was operating 42,130 telephone stations, 
a gain during the year of 6,954. 

The earnings from the use of pay sta- 
tions by the general public and from tolls 
for intercommunication between exchange 
areas were $1,591,275.12, a sum nearly 
equaling the amount earned from ex- 
change service. 

Several modifications of exchange rates 
have been put in force from time to time 
during the year, in each case effecting a 
reduction in the minimum rate charged 
to small users, and near the close of the 
year a complete revision of rate schedules 
was adopted, effecting a considerable 
lowering of rates to all classes of sub- 
scribers. While each of these reductions 
necessarily diminishes the company’s 
profits from each individual station, the 
increase in the volume of business which 
it brings results in an increased profit, 
taking the business of the company as a 
whole. | 

Looking back over a period of ten years, 
it is found that the various modifications 
and reductions which have been made in 
the rate schedules have resulted in re- 
ducing the average annual rate received 
under subscribers’ contracts for exchange 
service by $33.02 per station, during 
which period the number of stations oper- 
ated has been increased from about 9,000 
in 1891, to 42,130 at the end of 1901. 

The management is giving constant 
study to this important question of ex- 
change rates, and will undoubtedly recom- 
mend further modifications from time to 
time. It is its firm belief that ultimate- 
ly the advantages of telephone service 
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should be brought within the reach of the 
most humble householder. 

The new central office system has been 
installed at Elizabeth, N. J., during the 
year, and plans have now been completed 
for its installation at several other ex- 
changes next in importance. 

There has been expended in the enlarge- 
ment of the company’s plant during the 
past year $890,227.14, of which $73,- 
113.42 was for additional real estate. 

The real estate investment of the com- 
pany on December 31, 1901, stood at $1,- 
080,473.83. It is now estimated that a 
further appropriation for real estate, ap- 


proximating in amount $450,000, will be. 


required during the year 1902, a part 
of which will be expended in the en- 
largement of present buildings, and the 
balance for the acquirement of new 
property. 

The largest single item in this estimate 
is for a new building of considerable size, 
to permanently house the “Prospect” cen- 
tral office in Brooklyn, and to afford ac- 
commodations for the working force em- 
ployed in that part of the territory. New 
property is to be acquired and buildings 
erected at at least nine other points for 
the accommodation of exchanges of lesser 
importance, but where the business is 
growing so rapidly as to make it desirable 
they should be located in buildings owned 
by the company. The new capital stock 
sold to the stockholders in the early part 
of 1901 realized $1,875,000. Of this 
there remained unexpended at the close 
of the year $857,028.88. 

“There has been little, if any, in- 
crease,” says the report, “in the business 
of companies operating in competition 
in the company’s territory. There have 
been no new installations of this charac- 


ter during the year, and those heretofore - 


established have decreased rather than in- 
creased in importance.” 

The officers of the company are: Charles 
F. Cutler, president; W. D. Sargent, vice- 
president; Waldron Hoppins, secretary ; 
Henry Sanger Snow, treasurer; J. C. 
Reilly, general manager. 
> 
Annual Report of the Municipal 

Electricians. 


The official report of the sixth annual 
convention of the International Associa- 
tion of Municipal Electricians, held at 
Niagara Falls, N. Y., September 2, 3 and 
4, 1901, has been issued in the shape of 
a handsome souvenir book, six by nine, 
bound in a flexible red cloth cover. The 
proceedings are given in detail and 
numerous half-tone illustrations are dis- 
tributed throughout its pages. 
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Electrical 


Patents 


M. David Parret, of Neufchatel, Switzer- 
land, has invented a novel electromagnetic 
apparatus designed especially for use in 
electric clocks. The invention in the pres- 
ent case resides in the employment of a 
stirrup of flexible material between two 
magnetic poles situated opposite one 
another and so related that as the electric 
circuit is alternately closed and opened 
these poles, or rather one of them, is 
caused to vibrate in the same manner as 
a contact-breaker oscillates. In one form 
of the invention the flexible stirrup is 
formed of round iron, the terminals of 
which are bent inwardly toward each 
other and carry exciter coils. One of the 
arms of this stirrup is fastened against 


NOVEL ELECTROMAGNETIC APPARATUS. 


movement upon a suitable support, while 
the other is free to vibrate. This free arm 
carries a pivoted pawl which engages with 
a ratchet wheel and partially revolves it 
upon the movement of the arm. It will, 
therefore, be readily seen that when the 
coils are excited the free arm will be drawn 
toward the fixed arm, consequently de- 
pressing the pawl and moving the ratchet 
wheel the distance of one tooth. This 
apparatus can be so arranged that, instead 
of the approaching movement actuating 
the ratchet wheel, the opposite or receding 
motion may be employed or both motions 
may be made use of for this purpose. In 
another form the inventor employs a com- 
plete loop, to the opposite sides of which 
are attached inwardly extending coacting 
poles. One of these poles is secured 
against movement and carries a fixed coil, 
the other being movable therein. The 
operation of the device is, of course, ex- 
actly the same as in the prior structure. 

Mr. John A. Daly,. of Washington, 
D. C., has just obtained a patent on a 
method of covering textile and porous 
materials with metal. The invention re- 
lates to metallizing textile fabrics and 
other porous articles for the purpose of 
producing ornamental metallic surfaces 
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and substances. It is especially applica- 
ble to the metallization of lace and other 
ornamental and flexible fabrics, and by 
this process a metallic lace can be pro- 
duced either rigid or flexible and having 
very many of the characteristics and much 
of the appearance of knitted or woven lace 
or other textiles. A textile fabric is used 
as a base. A knitted or netted cotton, 
linen or other fabric or lace may be used, 
but cotton is preferred. A solution made 
of pyroxylin, celluloid, xylonite or like 
compound dissolved in acetate of amyl, 
camphor or other solvent is first prepared, 
or rubber dissolved in chloroform or ben- 
zine may be used. This solution is made 
into a paint or creamy mass by the addi- 
tion of finely powdered metal or bronze. 
The fabric or other porous material is 
thoroughly saturated with this solution, 
either by immersion therein or by the ap- 
plication of the solution to the fabric by 
means of a brush or otherwise. The fabric 
or material having been saturated with 
the solution is then partially dried. If 
a lace or netting, it should be stretched 
or spread out and the threads or meshes 
restored to normal or regular position. 
Excess of the compound may be removed 
by blowing or by centrifugal action. As 
pyroxylin gives considerable stiffness to 
the fabric, it is quite easy to spread out a 
lace or net to show to good advantage 
when saturated with such compound. The 
fabric or flexible textile substance having 
been covered by a conductor of electricity, 
consisting of finely powdered metal, is 
immersed in a proper chemical solution, 
and an electroplating attachment is made 
according to any approved formula. An 
electrodeposit of copper, nickel, silver or 
other metal capable of electrodeposition 
is then made on the fabric. If the coating 
or saturation has been properly done, a 
very even deposit is made, so that the 
original configuration of the lace or fabric 
is substantially preserved. A net can be 
covered with metal to give the appearance 
of an ornamental stamped or engraved 
metallic network, except that the electro- 
deposited net has much more the appear- 
ance of a knitted or woven textile mate- 
ria] than has the usual metal construction, 
whether stamped or engraved. The solu- 
tion of pyroxylin, celluloid, xylonite or 
like compound has a base of nitrated cel- 
lulose, and it is probable that the pur- 
poses of this invention nitrated cellulose 
compounds may be utilized in various 
ways. The solution having such a 
nitrated cellulose base, having been 
well mixed with the comminuted metal, 
carries the metal with it into the fibres of 
the material constituting the lace, net- 
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work, or knitted or netted fabric, and the 
subsequent electrodeposition of metal on 
a net or fabric so treated causes the elec- 
trodeposited metal to become incorporat- 
ed with or firmly connected to the metal 
so enmeshed, producing a compound 
structure of lacework and metal or fabric 
and metal quite different from a metallic 
deposit on the surface of a materia] which 
has been covered with black lead or simi- 
lar conducting material. For rigid mate- 
rials, such as ornamental railings, win- 
dow and other screens, gates, etc., a 
heavy electrometal deposit may be made 
on the textile base; but where flexibility 
is desired the fabric is but lightly coated 
with metal and may then be used as a 
trimming for garments or as a substitute 
for bullion, gold or silver lace, etc. 

Herr Emil Kastner, residing in Berlin, 
has just devised a novel electric heater 
designed especially for heating liquid. He 
provides an outer water-proof casing 


ELECTRIC HEATING DEVICE. 


within which is arranged an electric wire 
or conductor of great resistance, the space 
around the conductor being preferably 
filled with non-conducting material that 
will transmit heat. To the upper part of 
the casing may be attached binding-posts 


to which may be connected a suitable - 


source of electric energy, or a battery 
may be secured thereto. Upon the ex- 
terior of the casing is arranged a suitable 
thermometer. In use the casing is plunged 
in the liquid to be heated, and the current 
turned into the resistance or heating wire. 
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A high temperature is thereby produced . 


which is transmitted through the casing 
to the liquid in which the heater is im- 
mersed. The thermometer will, of course, 
indicate the temperature to which the 
same is raised. : 

Mr. George Westinghouse, of Pitts- 
burgh, Pa., has just obtained control of 
a patent granted to Mr. Henry N. Potter, 
an American, residing in Gottingen, Ger- 
many, on a new insulating compound. 
The material has proven to be admirably 
suited as an electrical insulator, possessing 
qualities which’ particularly adapt it to 
be conveniently manufactured in the form 
of small insulating bodies for carrying 
circuit terminals and keeping them in- 
sulated from each other. One quality of 
this material. which especially adapts it 
for the purpose last mentioned, is- that 
large numbers of pieces formed from it 
can be packed together and baked without 
danger of their becoming fixed together. 
In this respect and also in its ability to re- 
sist heat the material 1s superior to porce- 
lain, while its insulating qualities are 
sufficiently high for ordinary electrical 
uses. The material consists, mainly, of 
soapstone or tale-powder mixed with water 
and some binder, such as tragacanth, 
dextrine or the like. The proportions in 
which the elements mentioned are usually 
mixed are: One hundred parts soapstone 
or tale-powder, fifteen parts tragacanth 
and thirty-five to forty-five parts water. 
These elements are first mixed to form 
a paste or dough, and are then moulded or 
otherwise formed into the desired shapes. 
after which they are dried, and when the 
drying process is complete they are either 
baked separately or packed together and 
subjected to the baking process. The ad- 
vantage is that they can safely be packed 
in this way and that there is little or no 
tendency for the pieces to become attached 
to each other during the baking. The in- 
sulating compound above described is well 
adapted after its final treatment to resist 
the effects of intense heat. The com- 
pound is exceedingly light in weight and 
possesses the advantage due to such light- 
ness. Two to four parts of magnesium 
chloride or a magnesium nitrate may be 
added to the mixture. Should the in- 
sulating material be designed for use in 
places where there is little or no danger of 
exposure to great heat, there is sometimes 
added to the mixture first described about 
five to fifteen per cent of water-glass. 
This addition has the effect of making the 
compound much harder and mechanically 
considerably stronger. For many uses the 
compound containing water-glass would 
be preferable to one which lacked that 
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element. The inventor has given to the 
compound, whether containing the water- 
glass or not, the name “talcite.” 


Korean View of the Electric Car. 


When the electric-car service was first 
opened in Korea it furnished a most per- 
plexing theme to the minds of the Koreans 
for they could not see how the electric cars 
could move along without any horse or any 
steam engine to pull it. Many months 
passed without any solution being found 
by these doubtful Koreans. During these 
months there was no rainfall in Seoul, and 
the fact at once brought a happy idea into 
the Korean mind. Koreans believe that 
rain is produced only by rain dragons that 
live in the sky. Now, in view of the 
drought, ` these dragons, the Koreans 
argued, must have been captured by the en- 
terprising Americans, whose intention was 
to cause them to exhale the steam by 
means of which the electric cars are driven 
on. In support of their argument they 
pointed to the blue sparks that are often 
seen in the engine room of the electric 
railway company and said that the flames 
were those which the dragons vomited in 
the agony of being compelled to manu- 
facture the steam. This solution of the 
electric-car mystery and of the drought 
was enthusiastically endorsed by the ig- 
norant populace of Korea. It then came 
to pass that the enraged natives wreaked 
their vengeance on the electric cars with 
terrible vehemence. The motormen were 
attacked and injured, the rails were torn 
up, and the cars were destroyed. Then, 
taught by these costly experiences, an en- 
gineer of the electric car company con- 
trived a cunning method to outwit these 
Koreans. One day, a short time ago, he 
caught one of these riotous people in the 
electric car and driving him into the en- 
gine room imprisoned him there all the 
night. There was the formidable mech- 
anism of electricity, but no dragon. The 
sight was a complete disillusionment for 
the Korean. He spread the report among 
the other superstitious people and hence 
they are perfectly quiet on this head at 
present.—Japan Weekly Times. 

Seren reas 

King Solomon was right in a good many 
things. It certainly begins to appear as 
if nothing is entirely new. On the occa- 
sion of the seventy-second annual festival 
of the school children of Boston, held in 
Music Hall of that city on July 28, 1865, 
Wendell Phillips was the orator. Among 
other things he said, “I expect, if I live 
forty years, to see a telegraph that will 
send messages without wires both ways 
at the same time.” The orator did not 
live the forty years, but wireless telegraphy 
has yet three years more in which to ful- 
fill completely his prophecy and expecta- 
tion. 
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ELECTRIC MINING NOTES. 
ELECTRIC POWER AT COLLIERIES IN EUROPE. 


Mining engineers are rapidly arriving 
at the opinion that electricity is the most 
economical agent for distribution of power 
about collieries in Europe. In Belgium, in 
the Charleroi district, a group of three 
collieries, extending a distance about four 
and a half miles from the power station, 
are supplied with the principal portion 
of the power they require by means of 
three-phase electric currents. At the 
power station there are two 600-horse- 
power Vonde-Kerchove engines fitted with 
Corliss valves, directly coupled to two 400- 
kilowatt, three-phase alternators, furnish- 
ing current at 3,000 volts. The current 
is distributed to the mines by three bare 
copper wires, carried on iron poles, insu- 
lated wires being used for the mine shafts 
and for underground. The full 3,000 
volts is taken to the motors. At the Gilly 
shaft, about 300 yards from the power 
station, two pumps work at the pit bottom, 
each of 200 horse-power, directly coupled 
to three-phase motors, receiving current at 
3,000 volts. At the Appaume Ransart 
shaft, about two miles further away, there 
are two pumps, one taking 130 horse- 
power and the other taking 200 horse- 
power, both coupled directly to 3,000-volt, 
three-phase motors. A number of smaller 


_motors are also connected to the same 


service, and current is taken to another 

mine two miles farther away. 

THE PRESSURES USED IN MINES IN GREAT 
BRITAIN AND ON TILE CONTINENT. 


In great Britain the pressure almost 
universally employed in mining work is 
500 volts. It is varied by some mines, 
using 550 volts at the generator and 500 
volts at the motors, and again by others 
using 450 or 480 volts at the generator 
and some smaller pressure at the motors, 
but these are only variations arranged by 
different manufacturers to suit the con- 
venience of their special designs. There 
are evident signs, however, that the press- 
ures employed in British collieries will 
shortly be raised to 1,000 and 2,000 volts. 
The areas over which distribution is re- 
quired are getting larger and larger, while 
the quantities of power to be distributed 
are also getting larger and larger, and 
the cable problem is assuming awkward 
proportions. Already one firm, which is 
carrying out one of the largest installa- 
tions that has been carried out in this 
country—where a portion of the power is 
required for a colliery some distance from 
the power station—is using 2,000 volts 
for this portion of the work. The main 
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‘generating plant is to run at 550 volts, 


and is to supply the colliery in its im- 
mediate neighborhood at that pressure. 
For the distant colliery a step-up trans- 
former, raising the pressure to 2,000 volts, 
is to be employed, and the pressure is 
again to be stepped down to 500 volts or 
550 volts on arrival at the distant colliery. 
In another case, where a large area has 
to be covered, the engineer who is in 
charge of the work is contemplating the 
use of 2,000 volts, transforming down in- 
side the mine. On the Continent, on the 
other hand, engineers have gone boldly to 
3,000 volts, as indicated in a previous 
note, and there is no stepping up nor 
stepping down. This difference marks 
the difference in thought between Conti- 
nental electrical engineers and British 
electrical engineers. The recent pro- 
ceedings before the arbitrator appointed 
by the Board of Trade, the official body 
which rules railways and other similar 
things, to decide whether 500-volt con- 
tinuous current or 3,000-volt, three-phase 
alternating current should be used for the 
working of the old Underground Railway, 
is in accordance with this. And it is also 
in accordance with British caution that 
the 500-volt service has won the day. 


THE MINES UNDER LONDON. 


The tube railways which are now run- 
ning under London, and which are so de- 
servedly popular, are virtually mines. Pits 
are sunk to the required depth at different 
points, those for preference where the sta- 
tions are to be when the railway is run- 
ning. Miners are employed in sinking the 
pits and in driving the headings. To 
crown all the smell which emanates from 
the stations of the lower level tube rail 
ways is exactly similar to the smell that 
is so familiar to mining men. The only 
difference between the tubes and the roads 
of an ordinary mine is the tubes are made 
permanent just as the bottom of the shaft 
of a coal mine is, while the roads of a coal 
mine are more or less temporary supported 
by timber and occasionally by steel props 
and girders only till the coal to which they 
give access has been brought to the surface. 


POLYPHASE VS. CONTINUOUS CURRENT FOR 
MINING WORK. 


Polyphase plant appears to be slowly 
making its way into British collieries, and 
also in those on the Continent of Europe. 
In the United Kingdom the pressure has, 
up to the present, been kept at the ortho- 
dox 500 volts, and even in those cases 
where it is in contemplation to use 2,000 
volts for transmission to a distance there 
8 no intention of using any higher press- 
ure than 500 volts in the mine itself. 
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There is no doubt, however, that this rule 
will have to go the way of other rules 
that have gone before. There was no 
special reason for using a pressure of 500 
volts at first, except that this was the 
pressure at which American engineers were 
running their electric trams. But as in 
everything British the figure once set has 
appeared to be endowed with the perma- 
nence of the laws of the Medes and Per- 
sians. Distribution within the mines 
themselves, however, will necessitate the 
use of higher pressures unless very heavy 
cables are to be employed. For the past 
two years polyphase plant has been more 
or less on its trial. It was thought to be 
somewhat of a toy, but it has stood all tests 
so far very well, and has proved itself to 
be adapted to any kind of work there is 
to be done about a colliery in the power 
line. Polyphase motors have been ap- 
plied to such widely differing problems as 
driving pumps, fans, hauling engines, 
where the haulage system was main and 
tail rope, and where endless rope was em- 
ployed, to driving air compressors under- 
ground, to driving coal-cutting machines 
of every known type, and the numerous 
little jobs about a colliery, and it has ren- 
dered a good account of itself in all of 
them. 


MAIN AND TAIL HAULAGE AND ENDLESS 
ROPE HAULAGE. 


To appreciate the trial out of which 
polyphase motors have come triumphant, 
it is necessary to understand what is re- 
quired from a motor driving the different 
haulage systems. Haulage is required in 
a mine to drag the trams, as they are 
called, the small wagons into which the 
coal is filled when it is cut, from the work- 
ing face of the coal to the pit bottom, or 
the mouth of the level slant, where that 
is the method of working. On the main 
and tail system, a number of trams are 
hitched together, forming a train and 
dragged out from the working face to the 
shaft, at considerable speed. With the 
endless rope system, the rope, which is 
endless, it may be two ropes connected to- 
gether in fact, is always traveling, one 
rope or one portion of the rope going 
toward the face and the other toward the 
shaft bottom, but always at a very slow 
speed. The trams are hitched on to the 
rope at intervals, the full trams to one 
rope, and the empty trams to the other, 
so that there is a constant procession of 


full trams proceeding to the shaft, and a 


similar procession of empty trams pro- 
ceeding to the working face. It will be 
understood that the strains upon the rope 
and the motor with main and tail haul- 
age are very much more severe than with 
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the endless rope, and this is very much 
increased by the fact that many colliery 
roads resemble a switch-back railway in 
the difference of the levels over which the 
trams have to be hauled. For a short 
distance the load will be coming up hill, 
then it will be coming down hill, actually 
assisting the rope that is dragging it, then 
it may be level for a short distance and 
so on. This is unavoidable in many col- 
lieries. Many mining engineers have 
hesitated to entrust electric motors with 
main and tail haulage for this reason, and 
in one of the most advanced collieries in 
Scotland, while electric motors are allowed 
to work the endless rope which takes the 
bulk of the coal trams to the shaft bot- 
tom, the main and tail and single haul- 
age systems which feed the endless rope 
are worked by rafters driven by com- 
pressed air. In other cases, however, shunt- 
wound motors and polyphase motors have 
been trusted with main and tail work and 
have done it well, and they have assisted 
the power distribution by returning 
energy to the system when the load they 
were hauling was going down hill. The 
polyphase system is gaining ground 
where the distance to be distributed over 
is large, owing again to the greater con- 


venience for distributing the power. 
< 


The American Electrochemical 
Society. 


The meeting for the organization of 
the American Electrochemical Society, 
which will be held in Philadelphia on 
April 3, 4 and 5, promises to be very 
largely attended, and already no less than 
312 promises of prospectıve members have 
been secured. This, and the fact that many 
of the replies received to the invitations to 
be present were enthusiastic and the large 
number of papers already received, show 
that the society is needed and that elec- 
trochemists do not consider existing so- 
cieties to meet their requirements. 

Besides the papers and the programme 
already announced in the ELECTRICAL 
Review two others have been received, 
one from Mr. Titus Ulke, of Sault Ste 
Marie, Ontario, on “The Electrolytic Re- 
fining of Composite Metals,” and the 
other by Mr. Edward R. Taylor, of Penn 
Yan, N. Y., on “The Manufacture of Car- 
bon Bisulphide in the Electric Furnace.” 

The formation of the society is the out- 
growth of a meeting held in Philadelphia 
on November 1 in response to a letter of 
invitation sent by Messrs. Hering, Reed, 
Rıchards, Roeber, Sadtler and Wahl. In 
response to this letter a number of gen- 
tlemen met and planned the forthcoming 
meeting. Committees were formed for 
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various purposes and the name of the so- 
ciety was selected. It was decided that 
the dues should not exceed $5 per year 
and that meetings should be held from 
time to time in different cities. 

SS 

“« AIRGRAMS.” 

To THE EDITOR OF THE ELECTRICAL REVIEW: 

I would suggest the simple coined 
words of “airgram” for a wireless tele- 
graph message, “airgraph” for the sys- 
tem-of wireless telegraphy, “airphone” for 
the wireless telephone. It would be easy 
and intelligible to say that an airgram 
had been received by the “Tesla airgraph” 
or “Marconi airgraph,” or any other sys- 
tem. The word “airphone” is also de- 
scriptive and comprehensive. 

WILLIAM BERRI. 

Brooklyn, February 5. 


[From the San Francisco Chronicle } 

A new word is being sought to express 
the meaning of wireless telegraphy and 
which will commend itself for general 
adoption. The following have been sug- 
gested to the New York ELECTRICAL 
Review: “Atmography,” “etherography,” 
“conigraphy,” “syntography” and “ether- 
graphy.” As neither one seems to exactly 
fit the necessities of the case, “airgraph,” 
“airgraphy” and “airgram” are suggested 
by the Chronicle as shorter, simpler and 
plainer words to convey a specific idea of 
the system and its work. 


The EvectricaL Review has already 
received a considerable number of sugges- 
tions for a name for what is now com- 
monly called “wireless telegraphy.” For 
example, Mr. Frank B. Knight suggests 
“ethergraphy” as an improvement upon 
Mr. Charles Sidney Smith’s suggestion of 
“etherography.” Mr. J. Franklin Stevens 
is responsible for the suggestion of the 
word “syntograph.” Mr. G. C. Dietz has 
given us “atmography.” The London 


Times, in a recent issue, spoke of a “Mar- 
e 


conifram” having been sent, while Mr. 
Jarvis B. Edson has favored us with the 
suggestion “conigraph.” All of these 
names indicate at least one fact—that no 
satisfactory name yet exists. Since it 
seems certain that wireless telegraphy will 
meet with a considerable use, at sea if not 
on land, the necessity for a word which 
shall clearly and distinctly define and de- 
scribe this method of signaling is needed. 
The word, of course, should be of an in- 
ternational character; that is, it ought to 
be one that could be spoken without dif- 
ficulty by the peoples of continental 
Europe and which would fit in with the 


orthography of their languages. Natu- 
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rally, good taste indicates that the word 
should not be of hybrid origin, but as in 
the case of such newly coined words as 
“telegraph,” “telephone” and “micro- 
scope” should be taken from the Greek 
or the Latin, while it should be at the 
same time reasonably short and toler- 
ably euphonious. The ELECTRICAL 
REVIEW is pleased to receive and publish 
all suggestions for this name sent in. 
No prize is offered for the successful 
name, because nothing but the test of 
time and use can determine which will 
finally separate itself from its fellows and 
be accepted of all men. The successful 
inventor of such a name will have at least 
the satisfaction of having been of use to 


his craft. 
> 


Annual Meeting of the American 
Telephone and Telegraph 
Company. 

The annual meeting of the stockhold- 
ers of the American Telephone and Tele- 
graph Company was held at the offices of 
the company, 15 Dey street, New York, 
on Tuesday of this weck. President 

Frederick P. Fish presided. 

The annual report, which is published 
elsewhere in this issue, was presented. 
Pursuant to an amendment of the by- 
laws of the company the number of the 
board of directors was increased to 
eighteen, and the following-named gen- 
tlemen were elected directors for the en- 
suing year: Charles W. Amory, George 
F. Baker, Francis Blake, Charles P. Bow- 
ditch, George L. Bradley, John H. Cahill, 
Alexander Cochrane, T. Jefferson Cool- 
idge, Jr., Frederick P. Fish, J. Malcolm 
Forbes, Henry. S. Howe, Charles Eustis 
Hubbard, Charles E. Perkins, Thomas 
Sanders, Nathaniel Thayer, Theodore N. 
Vail, John I. Waterbury, Moses Williams. 

Among the new names are Mr. George 
F. Baker, president of the First National 
Bank of New York; Mr. Theodore N. 
Vail and Mr. John I. Waterbury. 
penne 

Wireless Messages Intercepted. 

The naval correspondent of the London 
Globe has reported that on her recent 
cruise along the Irish coast the battle- 
ship Revenge was fitted with wireless tele- 
graph apparatus, and received a number 
of private messages which were passing 
between the mail steamers and the shore. 


According to the New York Times this 
correspondent understands that the Ad- 
miralty proposes to make an attempt to 
intercept Marconigrams from an experi- 
mental station across the Atlantic, with 
a view to determining whether Signor 
Marconi has perfected his syntonic 
system. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Launch Motors. 

Navigation is one of the latest fields to 
be invaded by electricity, and now small 
launches and even rowboats are being 
driven by electric motors in an entirely 
satisfactory manner. In the accompany- 
ing illustration is shown a_half-horse- 
power motor, which is one of a line con- 
structed especially for launch work. As 
will be observed, the motor is entirely en- 
closed, being practically moisture-proof. 
If the motor is well protected or is to be 
used in fresh water, the weight is ma- 
terially decreased by the use of aluminum 


in parts where other metals are not neces- ` 


sary for electrical or magnetic purposes, 
although, if the motor is likely to be ex- 
posed to the salt water, brass or iron fit- 
tings are recommended because of the cor- 
rosive action of the salt water upon the 
aluminum. In the latter case the finished 
parts of the machine are copper-plated for 
the same reason. The shape of the frame 
is such that two equal paths are provided 
for the magnetic flux, one on either side 
of the armature, a design which allows 
of great compactness. 

As the voltage is low the current is 
necessarily proportionately high, making 
the design of the brush-holder a feature 
of great importance. The brush-holder 
used with these motors is of the box type 
with parallel feed, making it possible to 
run the motor for a long period of time 
without any attention to the brushes. A 
special form of brush is used consisting 
of stratifications of woven copper gauze 
and carbon, the outside layers being of 
the latter substance with a heavy copper 
plate. In this way are secured the advan- 
tages of the high conductivity of the 
copper and the wearing qualities of the 
carbon, the latter also preventing the 
copper gauze from spreading out and 
sticking in the holder. A continuous 
metallic circuit is maintained between the 
brush and the holder, so -that no sliding 
or imperfect contacts are required to carry 
current. This makes an extremely ef- 
ficient and satisfactory brush arrangement 
for work of this kind, allowing long wear 
with minimum attention and making heat 
losses, due to the flow of the current, in- 
significant. 

The machines are economical in oper- 
ation. The speed is low, 1,000 revolutions 
per minute, and as they are series-wound, 
field energy only in proportion to the load 


APPARATUS. 


is used, thus modifying two of the most 
important sources of waste, namely, fric- 
tion and heat losses in the windings. The 
voltage is usually low, from twenty to 
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forty being ample in most cases, 80 
that there is no possible chance of injury 
to the operator. The motor is usually 
supported in the stern of the boat by 
means of heavy braces which are bolted 
to the body of the motor. This line of 
machines is being ‘manufactured by the 
Holtzer-Cabot Electric Company, of Bos- 
ton, Mass. 


Ss ape 
Staple-Driver for Electricians. 

In the accompanying illustration is 
shown a handy little tool which will do 
away with much of the damage and de- 
facement which more or less accompanies 
the use of a hammer in driving staples 


ELECTRICIANS’ STAPLE-DRIVER. 

in wiring work. This tool is so constructed 
that it will hold several sizes of staples, re- 
tain them in the guide when inserted and, 
it is claimed, will drive them straight and 
true in any place where one hand can 


reach, and in places where it is impossible 
to properly insert them by the use of a 
hammer. 

This tool is manufactured by G. A. 
McIntire & Company, Stam- 
ford, Ct., who claim that 
there is no possibility of 
injuring insulated wires as 
in the ordinary method. 
Staples may be forced into 
plaster without breakage and 
without loosening it from 
laths. 

The plunger is made of 
tool steel, hardened, drawn 
and magnetized. The tube 
and guide are in one piece 
of heavy-gauge brass, half 
hard and swaged to shape. 


The Decorative Effects of Small 
Incandescent Lamps. 

The large engraving on the opposite 
page gives an idea of the extent to which 
the manipulation of small incandescent 
lamps was carried in producing brilliant 
and wonderful effects in the decorations 
at the Metropolitan Opera House during 
the féte given in honor of the visit to New 
York city, and incidentally to the opera 
house, of Prince Henry of Prussia. 

The upper part of the picture repre- 
sents the appearance when a specially con- 
structed drop-curtain had been lowered 
and the current turned on in the whole 
mass of lights. In the curtain alone there 
were 3,000 small lamps, another 3,000 
lamps being distributed in the proscenium 


arch and the column draperies. This was.” 


intertwined with smilax, the white and 
the green of the lamps producing a be- 
wildering display of color. 

From the lower picture only a slight 
idea can be conceived of the beauty of the 
ceiling decoration in which 1,500 lamps 
were used, the ends of the streamers being 
caught up at a special panel situated 
above the ceiling at the middle chandelier, 
the other ends being fastened to the sides 
of the building. An additional feature 
was the use of 1,000 lamps in decorating 
the lobby and royal box. 

This installation, comprising 8,500 
small lamps, and using some 1,500 am- 
peres of current, was constructed in re- 
markably short time and in the face of a 
great many mechanical difficulties. The 
“Flblight” system of twin cables, manu- 
factured by the National Electric Im- 
provement Company, New York city, was 
used throughout this decoration with 
singular success. 
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1.—The Drop Curtain of Smilax, White and Green Lamps, and the Proscenium Decorations. 


2.—General View of Decorated Auditorium and Ceiling from the Stage. 
THE ELECTRICAL DECORATIONS AT THE METROPOLITAN OPERA House, New York City, IN Honor or Prince HENRY OF PRUSSIA. 
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Small-Plant Switchboards. 


The continued increase in the use of 
electricity, especially in small units for 
lighting and power, has brought about an 
extensive demand for switchboards to be 
used in connection with such small in- 
stallations. The design and construction 
of such boards to meet the special require- 
ments of each plant have proven not only 
expensive but very materially inconven- 
ient, on account of the time required. 
For such work, however, the General Elec- 
tric Company now offers a complete line 
of standard small-plant switchboards 
manufactured in a variety of capacities. 
The designs include a complete series of 
combination generator and feeder panels 
for low-potential, direct-current, small- 


FRONT AND BACK VIEW OF SMALL-PLANT 
SWITCHBOARD. 


plant service. Each of these panels is a 
complete standard switchboard and is not 
intended for combination with other 
panels. 

The great care used in determining 
just what features should be embodied in 
panels of this type, in order to make them 
serviceable in the largest number of cases, 
has resulted in a design embodying a 
standard of finish and efficiency which 
can be produced at a reasonable figure and 
in such quantities that orders may be 
promptly filled. These small-plant 
switchboards are uniformly made to pro- 
vide for one generator and two feeder cir- 
cuits. The material used in the construc- 
tion of these switchboards is black enam- 
eled slate, one and one-half inches thick, 
especially selected with reference to free- 
dom from metallic or other impurities 
likely to impair its insulating qualities. 
After being baked perfectly dry, the slate 
is covered with enamel, each layer being 
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baked on and rubbed down, the final hand 


polish resulting in a hard brilliant sur- 


face. 

The height of the slate panel is thirty- 
six inches for all capacities, the width 
varying from sixteen inches to twenty 
inches, depending upon the capacity. All 
exposed metal parts on the front of the 
board, except live copper, have black oxi- 
dized finish. 

Two methods of support are manufact- 
ured, either of which is supplied accord- 
ing to the requirements. One is known 
as the angle-iron support; the other, the 
bracket support. In the first method, the 
panel is supported on angle irons forty 
inches from the floor, the angle iron being 
provided with turnbuckles and clevises for 
making wall attachment. In the second 
method the panels are secured to the wall 
by bracket supports independent of the 
floor. 

On these switchboards the General 
Electric Company’s form “D” lever switch 
is used. This conforms with the under- 
writers’ requirements, and has solid 
forged copper clip-blocks and studs. 
Blades are rigidly fastened to the cross- 
bars. The blades, clip-blocks and studs 
are all given a ground finish. The han- 
dles of the switches are of hard wood, 
finished black. All switches are provided 
with fuses. | 

On these panels the ammeter is perma- 
nently connected in the generator circuit. 


The instrument supplied connected is the 


company’s round dial indicator which is 
particularly adapted for long continued 
hard service. Its few parts are strongly 
constructed and have no springs; it is par- 
ticularly free from liability to change. 
The scale is claimed to be of a most satis- 
factory character. When desired, volt- 
meters of a general design similar to the 
ammeters can be furnished. 

— +> 


An Automatic Joist-Boring Machine. 


A novelty in an automatic joist-boring 
machine, intended primarily for the use 
of electric wiremen, is shown in the ac- 
companying illustration. In operation the 
machine is secured in a brace by its lower 
squared extremity. It is then passed over 
the joist and a pull on one side of the cord 
which takes several turns about a worm 
enclosed in the cylinder bringing a spur 
into contact with the joist, clamping it to 
the projecting foot. The rotation of the 
brace is transmitted through proper 
bearings in the frame of the machine, 
turning the bit and at the same time the 
sleeve begins to climb up, being auto- 
matically rotated by a partial revolution 
of an enclosed spiral. This feeds the 
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bit into the joist by means of the lever 
connected to the opposite end of the bit. 
The hole being bored, a reverse rota- 
tion of the brace withdrawe the bit. A 
pull on the opposite cord withdraws the 
spur, and the machine is ready to be 
moved to a new location. 

The projecting foot is quickly adjusted 
by means of a thumb-screw, but to take 
joists of various thicknesses the screw 
needs only to be adjusted for variations of 


AUTOMATIC JoIst-BORING MACHINE. 


an inch or more, the extension of the spur 
being ample to take care of smaller varia- 
tions in thickness. 

The entire machine, as shown, weighs 
but four pounds, and the inventor and 
patentee, Mr. J. C. Bonnett, of New 
Haven, Ct., claims for it remarkable ef- 
ficiency and rapidity, with the further ad- 
vantage of using the regular carpenter's 
brace bit, procurable at any hardware 
store. A 
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Some Electric Railway Switch and 
Signal Apparatus. 

In the accompanying illustrations are 
shown some new types of electrically oper- 
ated switch and signal mechanism for 
railways, built by the Union Switch and 
Signal Company, of Swissvale, Pa. 

In Fig. 1 is shown a type of machine 
known as the vertical rotary switch-circuit 
controller. This is designed especially 
for use in automatic rail-cireuit block sig- 
naling, where the movement of a switch 
from the main line is required to hold at 
danger or to move to danger a signal or 
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signals governing the block in which the 


details of the apparatus, the cast-iron en- 
closing box is both dust and water-proof. 
All of the contacts are formed of heavy 


Fro, x.—DuPLex Rotary CIRCUIT CONTROLLER. 


bronze strips tipped with platinum and are 
not subjected to vibratory movements as 
car wheels pass over the switch. This vibra- 


- BA 


nr 4 STE es 


ELECTRICAL REVIEW 


tion in the present design is absorbed by 
switch is located. As will be seen from. the vertical rotary cam which is ordinarily 
the engravings, which clearly show the disengaged from the contact-shifting ap- 


paratus, thus imparting no movement to 
it save when the switch is operated. The 
apparatus is made sufficiently heavy and 
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strong to withstand blows from falling 
coal or other material which sometimes 
drops out of passing cars, and presents no 
obstruction to snow-plows or flanges when 
placea close to the rail. It can be set on 
either side of the track. 

The instrument is usually furnished 
with four pairs of normally open contact 
springs. These are held open in service 
when the switch to which the instrument 
is attached is properly set for the main 
line. The opening of the switch points 
closes these contacts, thus establishing 
shunts, or other connections which are 
obvious, upon the track circuits. 

Fig. 2 shows a type of controller similar 
to the above but designed to control from 
one to four separate circuits or to reverse 
the polarity of one or two independent 
circuits. The method of its operation is 
so clearly indicated by the engraving as 
to render description unnccessary. 

In Figs. 3 and 4 are shown two views 
of the application of this controller to a 
mechanical signa] electrically operated. 

These circuit controllers are types of a 
very large number of electrical devices 
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Fics. 3 AND 4.—DuPpLex Rotary CIRCUIT CONTROLLER APPLIED TO 
MECHANICAL SIGNAL. 


manufactured by the same company and 
in widespread use for railway work 
throughout the United States. + 
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A Reversible Motor-Driven Automatic 
Motor Starter. 

In the accompanying illustration is 
shown the Whittingham reversible motor- 
driven automatic motor starter, type “R,” 
manufactured by the Automatic Switch 
Company, New York city. This starter 
is the result of considerable experience in 
the building of starters of the gravity or 
dash-pot type, and also of results obtained 
by the use of solenoid types of automatic 
starters as a means for reducing the re- 
sistance in series with the armature of 
shunt or compound-wound mo- 
tors. This, the type “R” or 
ratchet controller starter, the 
‘manufacturer claims automat- 
ically to reduce the resistance in 
a regular progression at a speed 
which is dependent on the load 
on the motor. 

This reduction is accomplished 
by means of a simple and power- 
ful mechanical movement actu- 
ated by a pawl and eccentric 
driven from the motor armature. 
The engagement of this pawl 
with the arm carrying the head 
for controlling the resistance is 
brought about without using 
solenoid magnets or dash-pots. 
The use of the ratchet move- 
ment, giving a step by step ac- 
celeration over the different re- 
sistance contacts, ensures rapid 
and perfect contact with each 
graduation of the rheostat. The move- 
ment of this resistance arm is not 
dependent upon the acceleration of 
the speed of the armature, but is 
proportional with the load on the 
motor. Should the motor at the start 
be overloaded to such an extent as to stall 
it, there will be no movement of the re- 
sistance arm, the amount of current pass- 
ing from the armature circuit thus being 
limited to a safe point. 

One or more series coils are usually 
provided with elevator motors, which re- 
quire heavy starting torque to overcome 
the inertia of moving parts and to pro- 
duce a comparatively rapid start. To pre- 
vent the tendency which these coils might 
have to neutralize the field winding of the 
motor if it is driven as a generator by the 
overload of a descending car, it is cus- 
tomary in the construction of this type of 
starter to place a number of contacts at 
the top of the resistance for the purpose 
of short-circuiting the series coils, thus 
leaving the motor a plain shunt motor 
when running at full speed. 

In elevator service it is particularly de- 
sirable to reinsert the starting resistance 
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immediately when the current is broken, 
so that if the motor be reversed by a con- 
tinuous movement of the operating mech- 
anism there will be no possibility of 
throwing the current on in the opposite 
direction without the full resistance being 
inserted. This starter has few moving 
parts. The shaft is mounted in graphite 
bushed bearings and does not require oil- 
ing. The pawl is held in place by a 
spring adjustable for wear on the bolt 
passing through the spring and attaching 
the same to the frame of the magnet. The 


RATCHET CONTROLLER MotTor-DRIVEN AUTOMATIC 


MOTOR STARTER. 

rack on which the pawl acts passes 
through openings directly back of the mag- 
net so that when the magnet is de- 
energized it is free to separate in the open- 
ing so that when the current is cut off 
from the motor the rack will fall free 
from the contact pieces to the starting 
position. 

The resistance used is composed of 
special iron wire wound in loose coils 
bedded in silica, and so placed in iron 
pipes as to result in excellent insulation 
and at the same time quickly radiate the 
heat and withstand heavy currents for 
short periods. Each tube is independ- 
ently attached to the current-carrying 
contacts, and if necessary may be easily 
removed for repairs. 

On all starters designed for 110 volts, 
above ten horse-power capacity, it has 
been found advisable not to depend upon 


the resistance contacts to carry the current 
continuously, but to short-circuit them b 
placing a retaining magnet at the end of 
the travel of the resistance arm adapted to 
hold a short-circuit after the resistance 
is cut off, at the same time disengaging 
the resistance arm which immediately 
drops to the starting point. 
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The Interstate Independent Telephone 
Association Meeting. 


On April 9, 10 and 11 there will be 
held at the Sherman House, Chicago, a 
meeting of the operating independent tele- 
phone men of the middle western states. 
This meeting is for the purpose of form- 
ing a harmonious association of the 
various actual operating independent tele- 
phone interests of that section of the 
country, where by far the largest develop- 
ment of independent telephony has taken 
place. Present indications point to an 
unusually large attendance and to a very 
successful and interesting meeting. Many 
matters of moment and importance to the 
independent telephone field will be dis- 
cussed and a permanent organization will 
be formed which will doubtless be of 
greatest importance and benefit in its 
field. A number of very elaborate ex- 
hibits are understood to be in course of 
preparation by manufacturers of tele- 
phones and telephone apparatus, and it is 
thought that the initial convention of the 
new association will be one of the most 
important meetings that has marked the 
history of the independent telephone 
movement. Arrangements have been made 
for special rates at the Sherman House, 
and it is probable that the meetings will 
be held in that hotel. It is thought also 
likely that reduced fare arrangements will 
be made with the railroads. 

This meeting will include the inde- 
pendent telephone companies of the states 
of Illinois, Wisconsin, Michigan, Indiana, 
Kentucky, Missouri and Jowa. The Chi- 
cago telephone manufacturers, supply 
houses and manufacturers of kindred ac- 
cessories have tendered a banquet and 
other suitable entertainment to the vis- 
itors. The Independent Telephone Asso- 
ciation of Illinois and the similar asso- 
ciation of the state of Wisconsin will 
gather at this time in a body. Invitations 
have been issued to every independent 
telephone man, emphasizing the im- 
portance of this occasion. All who expect 
to attend are requested to advise the chair- 


man of the committee, 605 Marquette 
Building, Chicago. 


> 
American Institute of Electrical 
Engineers. 

The one hundred and sixty-third meet- 
ing of the Institute was held on the 
evening of March 28 at the usual place 
in New York, and also in Chicago. The 
subject of the evening was “Telephony,” 


and two papers were presented as follows: 
“Telephonic Status Quo,” by Mr. A. V. 
Abbott, and “Telephone Rates from an 
Engineer’s View,” by Mr, Franz J. Dom- 
merque, of Chicago, 
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CHICAGO TRACTION DeEat—Some_ 15,000 
shares of the Chicago City Railway have 
been transferred to eastern capitalists. The 
purchasers have not been identified indi- 
vidually, but collectively they are known as 
belonging to the Elkins-Widener Syndicate 
that is in control of the Union Traction 
Company. 


ELECTRIC STORAGE LIGHTS ON THE PENN- 
SYLVANIA Rattroap—The Pennsylvania Rail- 
road has put in service, out of Pittsburgh, a 
train lighted throughout by electricity, oper- 
ated by storage batteries under each car. The 
present batteries will supply lights for twelve 
hours, and improvements are expected to be 
made whereby batteries can be installed that 
will furnish lights for twenty-four hours. 
It is said that all the through equipment 
of the Pennsylvania Railroad will be fur- 
nished with these electric storage batteries. 


ELECTRICAL POWER IN Boston—The annual 
report of the wire department of Boston, 
Mass., for the year 1901 presents among 
other interesting information a table show- 
ing the amount and distribution of Boston’s 
electrical power. Statistics up to January 
31, 1902, give the following figures: Total 
rated horse-power of boilers, 106,946; total 
rated horse-power of engines, 120,249; ca- 
pacity in incandescent lamps, 739,779; ca- 
pacity in arc lamps, 14,055; number of mo- 
tors, 9,480; horse-power of motors, 145,565; 
number of stations, 306; the capacity of 
generators for isolated plants in kilowatts is 
19,454. 


AN ALASKAN WATER-POWER PLANT—Papers 
have been filed for the incorporation of the 
Juneau-Douglas Electric Company, capital- 
ized for $1,000,000 in Seattle recently. The 
purpose of the company is to erect a water- 
power plant of a sufficient capacity to supply 
electricity to the amount of 5,000 horse- 
power. Light and power will be furnished 
to the towns of Juneau and Douglas, and to 
many mines in the vicinity of the two towns. 
The water-power plant will be at or near 
Juneau. In addition, the company will con- 
struct an electric railway to connect Juneau 
and Douglas, and the estimated cost of the 
plant will be about $750,000. The organizers 
are: A. B. Tleo and Colonel W. J. Southland, 
of Alaska, and W. E. Guerin, of Seattle. 


A Trust DEED For $1,000,000 has been filed, 
the Duluth General Electric Company, of 
Duluth, Minn., being party of the first part, 
and the Old Colony Trust Company, of Boston, 
is named as trustee. The mortgage, according 
to the instrument, was filed on account of 
the large standing indebtedness of the com- 
pany at present, and the additional obliga- 
tion it will incur by the acquisition of an 
electric light plant in this city, in buying 
stock in the Prindle Gas Company, in the 
Northern Electric Subway Company, and in 
the West Duluth Electric Company, and by 
the purchase of materials for extension of 
the plant. The board of directors has been 
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authorized to issue first mortgage bonds of 
$1,000 each for a sum not to exceed $1,000,- 
000, to run for twenty-five years, the interest 
being six per cent. 

A LARGE TRANSMISSION OF POWER FOR MIN- 
ING—Electrical power from the Missouri 
River dam, near Helena, Mont., is now being 
transmitted to Great Copper Camp where 
the Never Sweat, St. Lawrence, Anaconda 
and other mines of the Amalgamated Com- 
pany are being lighted, and hoisting plants 
are being furnished with motor power, at a 
cost which is much lower than when power 
was developed by steam. A double pole line 
was constructed carrying six wires, for the 
purpose of transmitting electricity to Butte. 
These wires contain more than _ 1.000.000 
pounds of copper. Eight thousand horse- 
power is being transmitted a distance of 
sixty-five miles, the pole line crossing the 
main range of the Rocky Mountains. The 
present dam and the Butte-Helena pole lines 
cost about $2,000.000. Preparations are being 
made for the construction of a second dam 
below the present one to meet the demands 
for additional power. The loss of power in 
transmission between the dam and Butte is 
about seven per cent. 


War ON EXpPosep WIRES IN BROOKLYN AND 
New York — Commissioner J. Hampden 
Dougherty, of the department of water sup- 
ply. gas and electricity, has begun a deter- 
mined effort to have all wires used for elec- 
trical transmission of any description, and 
which may be exposed, placed in under- 
ground conduits. Last week a force of men 
was put at work and considerable telephone, 
telegraph and signal wire, principally that 
of small companies, has already been cut in 
the downtown section of Manhattan. It is 
understood that Commissioner Dougherty 
has written letters to the officials of the 
Brooklyn Rapid Transit Company, the Edi- 
son Illuminating Company, the New York 
& New Jersey Telephone Company and the 
Western Union and Postal Telegraph com- 
panies operating in Brooklyn, requesting the 
officials of these companies to meet him in 
conference with a view of devising plans for 
putting all overhead wires in the borough of 
Brooklyn underground. Approximately sev- 
enty per cent of the wires of the New York 
& New Jersey Telephone Company are al- 
ready underground, the balance, which are 
aerial wires, being for the most part located 
in outlying districts of the city. This is 
substantially the case also with the Western 
Union and Postal Telegraph companies in 
Brooklyn. To reconstruct the Brooklyn 
Rapid Transit’s entire system, however, so as 
to make it an underground instead of an 
overhead trolley system, it is believed that 
the cost would be about $22,000,000. No im- 
perative order has been issued as yet in 
Brooklyn, as under the charter of the greater 
city the commissioner has not the right to 
issue such an order to companies operating 
within the limits of Brooklyn, Queens and 
Richmond, the Board of Estimate and Ap- 
portionment having authority to issue the 
order, but not until all persons or corpora- 
tions interested shall be given a due op- 
portunity for hearing. 
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ECTRICAL NEWS 


ELECTRIC LIGHTING 


SANTA FE, N. M.—Manager I. Sparks, 
of the Santa Fe Water and Light Company,’ 
it has been announced, will double the ca- 
pacity of the Santa Fe Electric Light plant 
this spring. 


TRENTON, N. J.—The American Cigar fac- 
tories of Trenton and Camden, N. J., will be 
lighted electrically. Messrs. Hyde & Ben- 
nett, of Trenton, have secured the contract 
for 160 arc and 1,300 incandescent lamps. 


EScANABA, MicH.—A plan to bond this 
city cor $6,000 to redeem outstanding light 
plant bonds and make improvements in the 
manufacturing plant has been voted down 
and tne plant will be sold to a corporation 
or will revert to the original owners. 


MILWAUKEF, W1is.—John I. Beggs has been 
chosen president of the Milwaukee Electric 
Railway and Light Company to succeed 
William Nelson Cromwell. Henry C. Payne 
has resigned as first vice-president, and Mr. 
Cromwell takes the office formerly held by 
Mr. Payne. 


CLYDE, N. Y.—The board of village trustees 
at a regular meeting recently voted to ac- 
cept the proposition of.the Wayne County 
Electric Company. The contract is for all- 
night lighting at $4,000, for the remaining 
four years, and the vote authorizes the pay- 
ment of $3,000 for the current year. 


SEATTLE, WaAsH.—The city council has 
granted the Shuffleton electric light fran- 
chise for a new electric lighting system, 
that will cover the whole city and for a term 
of fifty years. The ordinance provides that 
within three years enough wires must be 
installed to cover a district equal to that 
served by the present system. 


San Jost, CAL.—A new electric light cor- 
poration is .n the field in the Santa Clara 
Valley and the counties along the Coast 
Railway for the purchase and acquirement 
of local plants. The plant of the Salinas 
Gas, Water and Electric Company has been 
purchased, and it is the plan of the pro- 
moters to acquire all of the local electric 
industries. 


Lone Branca, N. J.—The Steinbach Com- 
pany, of Asbury Park, has awarded the con- 
tract for installing the new electric light 
plant to the Standard Heating and Engineer- 
ing Company, of Lancaster, Pa. The plant 
will be located in the Mammoth store, and 
will heat and light that building, as well as 
the structure to be erected across the street 
at Bangs avenue and Emory street. 


SELMA, ALA.—The plant of the Selma Elec- 
tric Light and Power Company has been 
purchased by W. D. Pender, of Norfolk, Va., 
S. L. Pender, of Selma, and a company of 
Virginia and Pennsylvania capitalists. The 
new owners have taken charge of the elec- 
tric light plant and will immediately begin 
enlarging and improving the system. This 
company is also negotiating for the purchase 
of an electric light and waterworks plant 
in Meridian, Miss. 
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ELECTRIC RAILWAYS 


CLEVELAND, OHIO—The three-cent-fare bill 
has been finally passed by the city council. 
Mayor Johnson, who is interested in the 
company, has stated that operations of 
building the new lines would begin within 
a month. 


LITTLE FALLS, MINN.—The Minnesota Mid- 
land Electric Railway Company has com- 
pleted plans for constructing its electric 
line in this city, and having it ready for 
operation as soon as the new steel bridge 
over the river is completed by the city. 


FREDERICK, Mp.—The board of aldermen, 
at a special meeting, granted the Baltimore 
& Frederick Electric Railway Company a 
franchise for the use of certain streets of the 
city. Work is to be begun within six months 
and is to be completed within eighteen 
months. 


STAMFORD, N. Y.—The survey for the ex- 
tension of the Oneonta, Cooperstown & 
Richfield Springs trolley road to Mohawk has 
been completed, and the company has by a 
vote decided to build the road. The capital 
stock of the company will be increased from 
$1,000,000 to $1,500,000. 


MILWAUKEE, WIs.—Six additional fran- 
chises over city streets have been granted to 
the Milwaukee Electric Railway and Light 
Company by the common council. There 
was some opposition on the part of Alder- 
men Stiglbauer and Fass to granting the 
franchises, but the final vote in favor stood 
32 to 13. 


JACKSONVILLE, FLa—It has been an- 
nounced that a project is being promoted by 
a company which proposes to build an elec- 
tric car system, which is to operate from 
Sanford to Kissimmee, a distance of forty- 
three miles. This concern, which has al- 
ready obtained a charter, is known as the 
Sanford, Orlando, Kissimmee & Southern 
Railroad and Steamship ‘Company. 


Onmonta, N. Y.—The Oneonta, Coopers- 
town & Richfield Springs trolley road is 
considering an extension of fourteen miles 
from Richfield to Mohawk, where it will 
connect with the West Shore and possibly 
become an important link in the traffic 
from this section to the north and west. 
H. S. Jennings, acting manager, and Owen 
Phillips, chief engineer, have been looking 
over the route and it is expected that a sur- 
vey will be completed at an early day. 


Syracuse, N. Y.—An application for an in- 
crease of capital stock of the Interurban rail- 
road from $250,000 to $1,000,000 was made 
recently before the State Railroad Commis- 
sion at Albany by Attorney W. P. Goodelle 
and Engineer Thomas H. Mather. It is un- 
derstood that the application means exten- 
sive improvements and a further extension 
of this road, which is now in operation be- 
tween Auburn and Skaneateles, while the 
work between Skaneateles and Marcellus is 
nearly finished. 


CLEVELAND, OHIO—A meeting of the stock- 
holders of the Cleveland, Painesville & East- 
ern Electric Railway Company will be held 
April 10 for the purpose of increasing the 
capitalization of the company from $1,500,000 
to $2,000,000. The object is to give addi- 
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tional working capital for the extension of 
the line and to liquidate and pay off the un- 
funded and floating debt and other liabilities 
incurred in the construction and equipment 
of the road. As soon as the capital is in- 
creased bonds will be issued for the amount 
required. The direct purpose of this increase 
is to complete the Painesville & Fairport 
line now under construction. 


SHELBYVILLE, Inp.—The Shelbyville inter- 
urban line has signed a contract with the 
Indianapolis Street Railway Company for 
the use of its tracks for the new line’s in- 
terurban cars, when they begin running into 
this city. The Shelbyville line will have to 
pay the Indianapolis company only three 
cents out of every city fare, while the Union 
Traction Company, under its contract, pays 
three and one-half cents. This concession 
was made after the Indianapolis and Shelby- 
ville companies had made repeated efforts to 


come to other terms. The Indianapolis com- 


pany also agrees to remove its poles from 
the centre of the streets for the Shelbyville 
line, while the Union Traction Company had 
to do this work itself. ; 


LEGAL NOTES 


CONSIGNMENT oF PaTENtT—In Bennett vs. 
Wortman, 2 Ont. Law Rep. Can. 292, it is 
held that the assignee of a patent right, for 
a limited period with the right of purchase 
and reassigns the patent, can not thereafter 
sell the patented article though made by him 
during the time he was assignee, as his 
right to make and sell is to be restricted to 
the period limited. 


OwNEks oF Wareg RiGuTs—Riparian own- 
ers along a stream of water, the fiow of 
which has been diverted from its natural 
channel, or obstructed by a permanent dam, 
which has continued for the time necessary 
to establish a prescriptive right to perpet- 
ually maintain the same, who have improved 
their: property in reliance upon the con- 
tinuance thereof, are held in Kray vs. Mug- 
gli (Minn.), 54 L. R. A. 473, to acquire a re- 
ciprocal right to have the artificial condi- 
tions remain undisturbed. 


RAILROAD RIGHT oF Way—A railroad right 
of way is held in Southern P. Company vs. 
Hyatt (Cal.), 54 L. R. H. 522, to be of such 
a public nature that title thereto can not be 
acquired against the company by prescrip- 
tion or the running of the statute of limita- 
tions. Adverse possession of a portion of a 
railroad right of way for a period exceeding 
that designated by the statute of limitations 
for the recovery of real property is held in 
Northern P. R. Company vs. Ely (Wash.), 54 
L. R. A. 526, to bar a right of action to re- 
cover possession thereof. 


AUTOMOBILE NOTE 


AUTOMOBILE SHOW—The next automobile 
show in New York city will be held during 
the third week in January, 1903, at Madison 
Square Garden. It will be given under the 
auspices of the Automobile Club of America 
and the National Association of Automobile 
Manufacturers, and the management will be 
jointly in the hands of these two organiza- 
tions and the Madison Square Garden Com- 
pany. 
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NEW INCORPORATIONS | 


INDIANAPOLIS, IND.—Boswell Electric Light 
and Waterworks Company. $25,000. Di- 
rectors: E. W. Williamson, Philip J. Shaw 
and B. H. Bennett. 


ALBANY, N. Y.—Massena Electric Steel 
Company, Syracuse. Capital, $500,000. Di- 
rectors: M. R. Conley, D. P. Facktor, and 
T. T. Seeley, New York city. 


ALBANY, N. Y.—Fulton Light, Heat and 
Power Company. To operate in Syracuse, 
Fulton, Oswego and towns and villages of 
Onondaga and Oswego counties. $150,000. 


KIMBALL, S. D.—The city council of Kim- 
ball has granted to the Brule County Tele- 
phone Company a franchise for establishing 
and maintaining franchise for a local tele- 
phone system. 


ALBANY, N. Y.—Penn Yan & Lake Keuka 
Electric Railway, Penn Yan (twelve-mile 
electric road). Capital, 9120,000. Directors: 
P. A. McCrea, Buffalo; A. E. Gokey, J. W. 
Borst, Painted Post. 


SPRINGFIELD, ILL.—Western Illinois Trac- 
tion Company, Monmouth; $10,000; incor- 
parators: W. W. McCullough, W. B. Young, 
S. S. Hallam. Harvard Electric Company, 
Chicago; capital increased from $10,000 to 
$50,000. 


ELKTON, Mp.—The Newark, Elkton & East- 
ern Shore Railway Company, of Cecil 
County. Incorporators: Joseph H. Steele 
and Charles S. Elliason, of Chesapeake City; 
Albert Constable, Jr., Joshua Clayton and 
John G. Williams, of Elkton. 


FairRMouNT, S. D.—The Fairmount Co- 
operative Telephone Company. $5,000. In- 
corporators: C. E. Rubert, George Aly, 
Frank Palton, R. P. Burton, Eber Wilde, 
George Bonney, Enos Alley, R. E. Dowdell, 
John T. Kean, E. M. Smith and others. 


Los ANGELES, CaL.—The Pacific Light and 
Power Company. $10,000,000, divided into 
$100 shares, of which amount $70,000 has 
been subscribed. Directors: H. E. Hunting- 
ton, I. W. Hellman, A. Borel, Chr. de Guigne, 
San Francisco; William G. Kerckhoff, Kas- 
pare Cohn and H. W. O’Melveny, Los 
Angeles. Each director subscribes $10,000. 


TRENTON, N. J.—The Cincinnati, Newport 
& Covington Light and Traction Com- 
pany. $10,000,000. To construct and operate 
street railways and to furnish electric lights. 
Of the stock $5,000,000 is preferred, with 
four and one-half per cent non-cumulative 
dividend. The incorporators are: E. T. Mc- 
Laughlin, of Jersey City; Henry W. Clark, 
of New York, and James C. Converse, of 
New York. 


Bryan, TEx.—The Southwestern Telephone 
and Telegraph Company has effected an ar- 
rangement with the local independent tele- 
phone company, by means of which the busi- 
ness of the long-distance lines will te handled 
through the local exchange, giving all busi- 
ness houses and residences having telephones 
in Bryan long-distance connections. Tele- 
Phones will be installed as rapidly as possi- 


ble, and the new arrangement will go into 
effect April 1. 
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ELECTRICAL SECURITIES 


The past week has again witnessed much 
improvement, a more hopeful feeling exist- 
ing and a good advance in prices being made. 
Although the outside public persistently 
stays out of the market, the continued. up- 
ward sentiment prevailing will undoubtedly 
tend to attract a decidedly larger commission 
business. 

It appears as if the recent apprehensions 
which have been more or less seriously en- 
tertained as to the beginning of a national 
retrograde movement have been greatly al- 
layed and the feeling predominates that the 


public has plenty of money, is enjoying a 


continued prosperity, and this will soon be 
felt in the market in the event of a sustained 
bull movement. 

Unsettled and uncertain as to its outcome, 
the one problem which underlies all indus- 
trial and financial expectations in the United 
States, and with very little hope of its early 
settlement, is the momentous problem of 
the Northern Securities Company. It is 
believed that nothing will be done to disturb 
the highly important railroad industry, and 
large interests, despite an apparent equanim- 
ity, are watching these proceedings very 
closely. 

General trade conditions continue favor- 
able, and the market is in strong hands. 
Everything considered, there seems to be no 
reason why the professional bull predictions 
should not be fulfilled. 

ELECTRICAL SECURITIES FOR WEEK ENDING 


MARCH 22. 

New York: Closing. 
Brooklyn Re Thies esssawiearres ee 655% 
COR GAS sass oie os een eee teas 2235 
Gen. EleC.....oesenunsenensesessnes 321 
Man Ble erorse uret aa ae ety se eue eos 132% 
Met. St. RY es 6034 baaweak dh baceew ds 167% 
N. Y. & N. J. Tel. CO sess tewdende. 168 
Telep., Tel. & Cbl. Co............. 5 
Westinghouse Mfg. pf............ 197 
Kings Co. Blec..............00 00s 196 


Both Westinghouse and General Electric 
still remain live features of the market, Gen- 
eral Electric rising to 321. 

An overwhelming majority vote of the 
stockholders of the Metropolitan Street Rail- 
way Company has ratified the lease of the 
company’s system to the Interurban Street 
Railway Company and authorized the issue 
of a $65,000,000 mortgage on the property of 
the company. 

Stockholders of the Brooklyn Rapid Tran- 
sit Company have authorized the issue of a 
new refunding mortgage. The present debt 
of the company is $61,065,000, so there will 
remain the proceeds of almost $90,000,000 in 
bonds to be used to extend and improve the 


property. 

Boston: Closing. 
Am. Telep. & Tel.................. 168% 
Edison Elec.............-.00cceee 270 
New England Tel................. 147 
Mass. Elec. pf...........02-cceeeee 97 


Western Telephone & Telegraph... 92 

Massachusetts Electric, Edison Electric, 
and American Telephone and Telegraph have 
been especially strong, with prospects of con- 
tinued firmness and even of greater advance. 
The annual report is very gratifying for 
stockholders in American Telephone and Tele- 
graph, showing increase of almost $2,000,000 
in net earnings. 
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Philadelphia: Closing. 
Elec. Co. of America.............. 7 
Philadelphia Elec.............0..- 4% 
Union Traction...............000- 391% 
United G. L C0. cae live teries tis 122% 
Elec. Stor. Bat. C...........ec eens 64 
Elec. Stor. Bat. pf................ 65 


The Electric Storage Battery annual re- 
port for 1901, made to the stockholders, shows 
net earnings to be 3.4 per cent on the $16,- 
248,200 capital stock. Notwithstanding what 
is in some quarters considered a not very 
favorable report, the bidding up of this stock 
was a feature of the market. United Gas 
Improvement moved up again, touching 
12214. 


Chicago: Closing. 
Central Union Tel................ 40 
Chicago Edison Light............. 170 
Chicago Telep................ wees 185 
Metropolitan El. pf............... 91% 
National Carbon..............500. 23 
National Carbon pf............... 8714 
Union Traction..................- 19% 
Union Traction pf................ 50% 


Union Traction common has been in good 
demand, but it is suggested that recent buy- 
ing of these interests for eastern holders has 
had much to do with creating a favorable 
condition for these stocks. 


PERSONAL MENTION 


Mr. CHARLES J. WELLS has resigned his 
position with the Shelby Electric Company 
and has accepted a position as traveling 
salesman to the Buckeye Electric Company, 
Cleveland, Ohio. 


Mr. CHARLES A. Brown, the well-known 
patent attorney of Chicago, has formed an 
alliance with Mr. George L. Cragg, and the 
firm will be known as Charles A. Brown 
& Cragg. Messrs. Brown & Cragg will have 
their offices in the Monadnock Block, 
Chicago. 


Mr. U. N. BETHELL, president of the 
Chesapeake & Potomac Telephone Com- 
pany, Baltimore, was for several years a 
practising attorney. Recently he was ad- 
mitted to practice before the Supreme Court 
of the United States on the motion of Ex- 
Attorney-General Griggs. 


Mr. W. C. Woopwarp and Mr. Mark 
Lowd, Providence, R. I., both of whom are 
connected with the Narragansett Electric 
Lighting Company—Mr. Woodward as chief 
electrical engineer and general superintend- 
ent, and Mr. Lowd as engineer in charge of 
underground construction—were New York 
visitors last week.. 


Mr. A. E. STILLWELL, president of the pro- 
jected Kansas City, Mexico & Orient Rail- 
way, and the party of Englishmen, includ- 
ing Lord Munson, of London, who accom- 
panied him to this country recently, were 
given an elaborate banquet recently by 
the Commercial Club. Three hundred plates 
were laid and among the guests present were 
Governor Stanley, of Kansas; F. Stanley 
Young, British Consul in Kansas City; 
Colonel J. R. Skinner, of the British Army, 
and Captains H. G. Cote, W. H. Dean and 
A. L. Berry, of the United States Army. 
President Stillwell, Lord Munson, and sev- 
eral others responded to toasts. 
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TELEPHONE AND TELEGRAPH 


Mepina, N. Y.—The Home Telephone Com- 
pany’s poles are now up in the village limits, 
and those who have charge of affairs claim 
they will be in running order by the first of 
June. 

ELIZABETH, N. J.—The Elizabeth Mutual 
Telephone Company has recently terminated 
its existence. The organization will here- 
after be known as the Interstate Telephone 
Company. 


CIRCLEVILLE, OnHIo—The Citizens’ Tele- 
phone Company, of Circleville, is now build- 
ing a line from that city to Laurelville and 
Adelphi. A branch line is also being built 
from Stringtown to Tarlton. 


WASHINGTON, Pa.—The Federal Telephone 
Company has made connection to Finley- 
ville and Courtney, and the circuit will soon 
be arranged so that Washington and Monon- 
gahela may likely be connected this month. 


TERRE HAUTE, IND.—A direct copper wire 
circuit has been established between this 
city and Indianapolis through the independ- 
ent telephone companies, through the sta- 
tion at Indianapolis, with all of the more 
important cities in the state. 


NEwTown, Pa.—The Standard Telephone 
Company has been granted a franchise cov- 
ering a number of streets in Langhorn, and 
an extension of ninety days in its franchise 
for Sellersville, which provided that the sys- 
tem there should be completed by March 11. 


WILMINGTON, N. C.—The Southern Bell 
Telephone and Telegraph Company will 
operate a line to Carolina Beach this sum- 
mer. The company controls and will utilize 
the line put up for the government in 1898 
for war purposes, and will probably put in 
three pay stations at the beach. 


JOHNSTOWN, Pa.—The Indiana Telephone 
Company will shortly make extensive re- 
pairs on the line from Indiana to Johnstown. 
Ninety miles of copper wire have been pur- 
chased and a metallic circuit to Johnstown 
will be established. Poles to rebuild the line 
between Mechanicsburg and Homer City 
have been contracted for. 


DetgoiT, Micu.—The Circuit Court has 
handed down a decision saying that the 
Michigan Telephone Company must serve 
the subscribers of the Detroit Telephone 
Company, an independent company which the 
Michigan people absorbed. The Michigan 
company refused to give the independent 
subscribers service unless they used two 
telephones.. The decision means that the 
subscribers can have the service of both com- 
panies for one rate. 


WILLMAR, MINN.—At a meeting of the 
stockholders of the Minnesota Central Tele- 
phone Company it was voted to increase the 
capital stock of the company to $300,000, 
for the purpose of purchasing the proper- 
ties of the Northern, Southern & Minnesota 
Electric and the Western Minnesota Tele- 
phone companies. The consolidated com- 
panies are to be operated under the name of 
the Minnesota Central Telephone Company, 
which will have 2,000 miles of toll line in 
sixteen counties of the state, with thirty 
local exchanges. 
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INDUSTRIAL ITEMS 

A. Mirerz, New York city, is the manu- 
facturer of the Mietz & Weiss kerosene en- 
gine. This engine received the highest 


award for direct-coupled generator set at 
the Paris Exposition of 1900. 


THE C. W. Hunt Company, of West New 
Brighton, Staten Island N: Y., has recently 
received an order from the United Railways 
and Electric Company, Baltimore, Md., for a 
set of electric hoisting machinery. This 
is a repeat order. 


Tue ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, Ill, distributing agent for the Gut- 
mann alternating-current integrating watt- 
meters, states that it has so increased its 
facilities that its factory is now able to fill 
all orders promptly. 


THE AMERICAN VULCANIZED FIBRE ComM- 
PANY, Wilmington, Del., has taken charge 
of the sales and purchasing departments of 
the American Hard Fibre Company, of 
Newark, Del., and the Kartavert Manufact- 
uring Company, Wilmington. | 


THE STROMBERG-CARLSON TELEPHONE MANU- 
FACTURING COMPANY, Chicago, Ill., it is an- 
nounced, has disposed of its interests to a 
number of Rochester business men. There is 
some likelihood of a portion of the plant 
being transferred to Rochester. 


THE INTERNATIONAL Moror CAR COMPANY, 
Toledo, Ohio, manufacturer of steam, hydro- 
carbon and electric automobiles, announces 
that its Washington branch will have an ex- 
tensive exhibit at the Automobile Show to 
be held in Washington from April 7 to 12, 
inclusive. 


THE ALLIS-CHALMERS COMPANY, Chicago, 
Ill., illustrates and describes in catalogue 
No. 7, the uses of perforated metal in place 
of wire cloth and netting. The book is 
handsomely printed, with the cover in 
colors, and bears the characteristic seal of 
this company. 


THE AMERICAN INSULATED WIRE AND CABLE 
Company, Chicago, Ill, has bought under 
order of the court the machinery and stock 
of the lllinois Insulated Wire Company, 
which was recently placed in the hands of 
a receiver. The American company is en- 


` larging its factory ac 241 South Jefferson 


street, and will rapidly increase its force of 
operatives. 


THE RacINE HARDWARE COMPANY, Racine, 
Wis., has issued, and is mailing to those 
who ask for it, Bulletin No. 100, which de- 
scribes and beautifully illustrates the high- 
grade “automatic engines” which this well- 
known firm manufactures. Numerous high- 
grade cuts illustrate these engines coupled 
with a number of standard generators. The 
bulletin is well worth possessing and pre- 
serving. 

THE TRIUMPH ELECTRIC CoMPANy, Cin- 
cinnati, Ohio, manufacturer of electric light 
and power machinery, has opened an east- 
ern office at 39 Cortlandt street, New York 
city, placing the same in charge of Mr. J. P. 
Burkhardt. This has been found necessary 
owing to the great increase in the com- 
pany’s eastern business. Mr. Burkhardt has 
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had a wide experience in handling this com- 
pany’s apparatus. 


THe WILLIAM A. Harris STEAM ENGINE 
Company, Providence, R. I., is exhibiting at 
its works the ten-horse-power, cross-com- 


pound, condensing, heavy-duty Harris-Cor- — 


liss engine designed for Clemson Col- 
lege, the State Agricultural and Mechanical 
College of South Carolina. The faculty of 
the college is issuing an invitation to visit 
the works during the week commencing 
March 31, between the evening hours of 
seven and ten. 


THE AMERICAN TRADING Company, Amster- 
dam, Holland, has established a manufactur- 
ers’ sample exhibition in that city for the 
general advancement of American manu- 
factures and the extension of American ex- 
port trade. The company is desirous of cor- 
respondence with manufacturers who wish 
to place a permanent sample exhibit of their 
goods in a neutral country in Europe where 
they may easily be inspected and from which 
place they may be sold. 


THE PoToMAc TERRA Corra COMPANY, 
Washington, D. C., reports the season’s de- 
mands for conduits heavier than in many 
years; in fact this company is operating 
to its fullest capacity to meet its demandas. 
Among the orders accepted is a large one to 
supply the United Engineering and Con- 
tracting Company with the conduit neces- 
sary for the construction of the section of 
the Long Island Railroad at Brooklyn, for 
which it has the 2ontract. 


THE UNION ELECTRIC MANUFACTURING 
CoMPANY, Milwaukee, Wis., announces that 
its factory is now in operation, and is turn- 
ing out electric motor controlling devices of 
all kinds, comprising controllers for elec- 
tricaily operated cranes and elevators, 
printing-presses, pumps, theatre lighting, 
and machine tools. The company claims to 
possess some patents which will make its 
machines very acceptable to the trade. It 
courts investigation and will gladly answer 
all enquiries. 


THe GouLp STORAGE BATTERY COMPANY, 
New York city, has secured a contract for an 
installation of 255 cells, with a capacity of 
100 kilowatts, and a tank capacity of 140 
kilowatts, for the Kutztown & Fleetwood 
Street Railway Company. The battery is on 
a line fed by a booster from the power sta- 
tion. Also a battery of 244 cells, having a 
capacity of 100 kilowatts, with a tank ca- 
pacity of 125 kilowatts, to be used as a float- 
ing battery for the Allentown & Kutztown 
Street Railway Company, of Allentown, Pa. 


THE LEHIGH VALLEY RAILROAD announces 
that its old Mauch Chunk station will be 
abandoned, and all passenger business in 
future will be conducted at the station that 
has been heretofore known as East Mauch 
Chunk. This move has been contemplated 
for some time, owing to the extreme curve 
at the old station, which required a helper 
to start heavy trains out of the station. 
The present station at which passenger 
trains stop at Mauch Chunk is more con- 
veniently located to the city than the old 
one. 


THE WESTERN ELEcTRICAL Suppty Com- 
PANY, St. Louis, Mo., reports that it is 
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anticipating an extremely heavy demand for 
supplies and construction material in spring 
work, and has laid in a very large stock of 
this material, and is prepared to furnish 
promptly from St. Louis a complete line of 
wires and cables, cross-arms, cross-arm 
braces, insulators, construction tools of 
every description, overhead material for elec- 
tric railways, and in fact everything per- 
taining to outside electrical construction. 
Also carrying a very large stock of rubber- 
covered wires and cables, conduit and 
fittings, outlet and switch boxes and 
kindred materia]. Complete catalogues will 
be mailed on application. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, Pa., has, within the last few 
weeks, closed the following contracts for 
storage batteries to be used for trolley tegu- 
lation: The Altoona & Logan Valley Rail- 
way, Altoona, Pa.; Allegheny County Light 
Company, Pittsburgh, Pa.; Pittsburgh Rail- 
way, Pittsburgh, Pa.; Sandusky, Monroe- 
ville, Bellevue & Norwalk Traction Com- 
pany (two batteries), Sandusky, Ohio; 
Parkersburg & Interurban Railroad, Park- 
ersburg, W. Va.; United Electric Com- 
pany, Newark, N. J.; Pueblo Traction and 
Lighting Company, Pueblo, Col.; Boston & 
Maine Railroad, Concord, N. H.; Camden 
Interstate Railway (two batteries), Hunt- 
ingdon, W. Va.; Seattle Electric Company, 
Seattle, Wash.; Seattle & Tacoma In- 
terurban Railway (three batteries), Seattle, 
Wash. 


THE IROQUOIS MACHINE COMPANY has just 
been incorporated as a New York company, 
having been organized by Mr. W. W. Gibbs, 
who is also vice-president of the Kidder 
Press Company and a member of Gibbs- 
Brower Company, of New York city. The 
Officers are: Edwin A. Smith, president, who 
is a prominent banker in Providence, R. I.; 
W. W. Gibbs, vice-president and general 
manager, New York; Henry C. Babcock, 
secretary and treasurer, Providence, R. I. 
Principal office, 120 Nassau street, New 
York. The company will manufacture new 
and improved wire drawing machinery, 
which it claims will materially reduce the 
cost of producing wire. It will also 
manufacture a full ıine of automatic and 
plain drop hammers, swaging machines, 
rolling mills, roller bearings and grinding 
machines. Having ample capital, it has 
purchased the plant and business of the 
Universal Machine Company, located at 
Providence, and rented a large aaditional 
building adjacent. The purchase of this 
running plant, and the addition named, 
will ensure to customers prompt filling of 
their orders. A new factory building will 
probably be erected during the coming sum- 
mer. 


OBITUARY NOTICE 


Mr. Netson M. Breaca, treasurer and gen- 
eral manager of the Bridgeport Brass Com- 
pany, died suddenly at his homie in Bridge- 


port, Ct., March 19, of an attack of heart ` 


failure. Mr. Beach was in his forty-eighth 
year and was widely known among the elec- 
trical fraternity. 
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In this issue of the ELECTRICAL 
Review there is begun the publication of 
a series of reviews of current engineering 
and scientific literature which, it is hoped, 
will become an appreciated feature of this 
journal. In the great mass of literature, 
dealing either with electricity and its ap- 
plications or with the allied field of en- 
gineering and scientific development, there 
is constantly coming up much matter of 
the deepest interest. It is the purpose of 
this new department to review this as suc- 
cinctly as may be possible and to give each 
week a current review that will keep the 
reader in touch with the general progress 
of the world, in the development of en- 
_ gineering of whatever kind and of scien- 
tific advance. 


THE DIRECTION OF PHYSICAL RE- 
SEARCH. 


In regarding the work now being done 
in physical research throughout the world, 
one can not fail to be struck by the amount 
of labor that is at present being given 
to those branches of physics dealing with 
the phenomena lying in the border land 
between electrical physics and chemistry. 
Within the last decade the brilliant re- 
searches of Ostwald and Van’t Hoff upon 
ionic condition in solutions and the 
astonishing phenomena discovered by J. J. 
Thomson concerning the movement of 
ions in attenuated gases, together with 
the extraordinary discoveries of Roentgen 
and Becquerel, have given an entirely 
new direction of advance to physical re- 
search. 

Out of all this study of the infinitely 
little results of the utmost magnitude may 
be expected to arise. The entire new in- 
dustrial application of electrochemistry, 
particularly as regards the synthesis of 
compounds, has largely arisen from the re- 
search work of that splendid group of 
European investigators of which Pro- 
fessor Van’t Hoff is the leader. But per- 
haps more important than any immediate 
industrial application is the immense en- 
largement of the mental horizon of the 
electrician due to the results which have 
flowed already from the researches of 
Thomson and Zeeman. We are coming, 
slowly perhaps, but very surely, closer to 
a definite understanding of the mechanism 
of matter. The riddle of the universe ap- 
pears to be in process of solution and we 
may look forward with some complacency 
to the time when we shall at least know 
more than we do now about the constitution 
of matter, the nature of the ether and the 
interrelation of force and these entities. 
The whole condition of our present knowl- 
edge and of the present advance in it 
points definitely to some new and great 
generalization, which shall advance scien- 
tific knowledge, perhaps, as much as did 
Darwin’s conception of organic evolution 
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or the splendid work of Maxwell in cor- 
relating and ordinating the work of Fara- 
day and his predecessors. We seem to 
stand upon the threshold of advance; the 
inner mysteries of nature seem on the 
point of being opened for us. 

It is curious again to note how nearly all 
of physics and chemistry has come to be 
regarded as electrical. This has even gone 
so far that the search, protracted through 
many years of the last century, to dis- 
cover a mechanical explanation of elec- 
tricity and its action has been almost 
transferred into a research for the elec- 
trical explanation of mechanics. Already 
tentative theories have been timidly ad- 
vanced looking to the suggestion that 
mass, that apparently cardinal attribute of 
matter, is after all an electrical phe- 
nomena and that even gravitation may 
fall measurably within the category of 
electrical manifestations. Perhaps - by 
this substitution of one mystery for 
another we have not advanced so far as 
we might naturally be led to think; but 
no insight that can be gained into the 
working of natural forces or into the 
processes of nature is unavailing. With 
every addition to our knowledge we come 
closer to the great and final generaliza- 
tion which shall open for us the door to 
the inner sanctum of the universe. 

It is true that we can not yet define 
what electricity is, nor, for that matter, 
can we define anything in absolute terms. 
We do not yet know even what is the 
nature of matter or of force or of the all- 
surrounding ether. But every new step 
that is not founded upon a false concep- 
tion leads us inevitably nearer to the 
truth, and nearer to that final understand- 
ing which ho man of science can fail 
to feel is the ultimate heritage of the race. 
The older idea that nature itself was an 
insoluble problem and that the mystery of 
the universe was one that no man could 


ever unfold is passing away, and recent re- 


search has done much to show that we 
may hope in the end to know the real and 
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ultimate reasons of things—the actual 
logic of cause and effect. . 
Toward these solutions the new science 


seems inevitably to tend. Already- the 


atomic theory of Dalton, the foundation 
of what has been regarded as chemical — 
science, is shaking and a new light has _ 


been cast upon some of the most difficult 
and obscure regions of chemical and phys- 
ical action. | 


A POSSIBLE CONSOLIDATION. 


-< For many years past those who have 
noted the progress of the various great 
corporations engaged in the business of 
transmitting intelligence by electrical 
means have wondered why no combination 
was formed, to ‘secure the enormously 
great advantage of economy of operation 
that could be had were the telephone and 
telegraph plants put under one manage- 
ment. Of late there has been a move- 
rhent which has led to the belief in more 
than one quarter that such a consolidation 
is possible, if not mevitable. 

© When various circumstances of common 
knowledge are taken into account, such 
for example as the formation of the West- 
ern Teléphone and Telegraph Company, 
the apparent tendency to gather ‘together 
the various subordinate interests working 
under the general control of the American 
Telephone and Telegraph Company, and 
récent changes in thé directorate of that 
concern, the trend of affairs is more than 
évident. | 

> When it ‘is considered that there are 
now ‘two great telegraph companies and 
one powerful telephone corporation with 
centralized interests in simultaneous oper- 
ation over the same territory, and all of 
them maintaining extensive ‘and com- 
plicated networks of conductors, each of 
them having offices in thousands of places, 
the immense possible economies of con- 
solidation are immediately apparent. The 
formation of the Western Telephone and 
Telegraph Company and numerous 
changes that have taken place in the per- 
sonnel of the licencee Bell companies have 
at least suggested a possible desire to 
amalgamate all of the Bell interests in 
one or ‘more strong operating companies. 
The addition to the board of directors of 
the American Telephone ‘and Telegraph 
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Company of men affiliated with telegraph 
interests, and of great financial strength 
—largely interested in Western Union and 
Postal stocks—is another pointer which 


indicates the general direction of this 


~ movement. 


_ This is unquestionably an era of con- 
solidations and of tne formation of gi- 
eantic corporate bodies of great power. 
The condition of the business of intelli- 
gence transmission is such as to point, per- 
haps inevitably, to such a consolidation as 
has been hinted at. That it will be formed 
no student of current commercial condi- 
tions in this country can seriously doubt. 
That its effect in general will be beneficial, 
alike to the companies and to the public, 
is also open to no doubt. What effect this 
will have upon the already large and con- 
stantly growin’ independent telephone in- 
terests is hard to foresee, but there seems 
no reason why, in the general amalgama- 
tion. of telegraph and telephone corpora- 
tions, there should not be found room for 
such of the independent companies as have 
proved their title to existence. At any 
rate further destructive competition. in 
this direction may now be looked upon as 
an industrial error and,. following the ex- 
ample already set by the welding together 
of the steel interests and by the formation 
of powerful holding companies to secure, 
in a legal way, the merger of competing 
railway interests, it certainlv is not 
looking too far to foresee the ultimate and 
perhaps inevitable consolidation of all of 
the now competing and warring corpora- 
tions conducting the. vast enterprise of 
transmitting intelligence from place to 
place in the United States. 


would certainly be increased facilities, im- 


The result 


proved services and a reduction of rates to 
the general public. 


THE INSTITUTE MEETING. 

The subject for discussion at the last 
meeting of the Institute of Electrical En- 
gineers, which is reported fully elsewhere 
in this issue, was “Telephony,” and the 
two papers presented both dealt with the 
business or operative side of this industry 
rather than with any engineering feature 
connected with it. By those who have 
watched the progress of the Institute with 
that interest born of a belief in its value 


Vol. 40—No. 14 


to science and engineering in this country, 
the introduction of such subjects for dis- 
cussion can not be viewed with satisfac- 
tion. 

As soon as an engineering society begins 
to admit for discussion papers bearing 
upon the commercial side of engineering 
development, just so soon does it invite 
dissension and lower its tone to the level 
of a commercial society. It is not for a 
moment to be thought that the associa- 
tions and societies formed for the dis- 
cussion of commercial, semi-commercial 
and commercial-engineering problems are 
not of the deepest importance and great- 
est value, for they are. But the Institute 
represents electrical engineering and 
science almost officially in this country, 
and it is unfortunate to see the beginning 
of discussions of a commercial character 
at its meetings. | 

The telephone, of all branches of elec- 
trical enginecring, has the least literature 
and probably presents the most attractive 
field for the writing of articles and papers. 
The average general electrical engineer is 
very little -acquainted with telephone 
phenomena and they form practically a 
new and unknown field, lying outside of 
the experience of the majority of members 
of the Institute. It ought not to be im- 
possible to secure a number of papers of 
high value and importance dealing purely 
with the engineering side of the tele 
phone. At any rate, discussion of the 
telephone should be confined, in this par- 
ticular society, to its technical and scien- 
tific features. 


Not the least of the benefits that elec- 
tricity has conferred on the public in gen- 
eral is the betterment of lighting, ven- 
tilation, transport and heating in hospitals 
On other pages of this 
number is described the equipment of a 
magnificent model hospital lately erected 
in New York city. It will be noticed that 
nearly all of the work of ventilating, light- 
ing, heating and transportation connected 
with the institution is done electrically. 
Patients are enabled to enjoy the utmost 
excellence of sanitary surroundings, while 
much of the harder work of their care is 


accomplished by the judicious use of elec- 


and sick-rooms. 


tric power. 
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THE OPERATION OF TWO OR NORE. 
DYNANOS TOGETHER. 


BY B. T. McCORMICK. 


The management of dynamos working 


together is, with many engineers, merely 
mechanical, as they either have a very 
hazy idea of the principles involved, or 
else are totally ignorant of them. 

The object. of this article is to furnish 
the electrician with the reasons for doing 
some of the things which he has done 


heretofore simply because he was told by. 


some one who knows more than he. 
Three cases will be discussed—dynamos 


in parallel, the three-wire system and dy- 
namos in series. As will be seen, they 


are all modifications of one general case. 

In the first place, if we have a circuit, 
as shown in Fig. 1, we can find the current 
hetween A and B by either of the follow- 
ing formulas: 


where I stands for current, Pd for the 
difference of potential between A and B, 
R for external resistance, r for internal 
resistance and E for the erection movie 
force of the cell. 
GENERAL CASE. | 

Passing now to the general case (see 
Fig. 2) we will suppose that all electro- 
motive forces and potential differences 
tending to make current flow from A to B 
are positive. 

The current flowing in the middle 
branch is: 


= [L + L (1) 


But we know that from what has pre- 


viously been said that: 


E— Pd $ 
l, = Roar (2) 
E, — Pd 
banion 3 
R +r ( 
OPd o 
=F (4). 


where Pd is the difference of potential 
between A and B. Substituting in (1) 


gives: | 
Pd _ E eee E, — Pd 
RR +r R +r 
We now salve for Pd which is as yet- 
unknown. 
Pd_ E Pd Es 
R Ror. RK, - +r 
E ee ae 
R, + R, R +r 


(ates EFE) 
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Ri + -i R, + Tı 


(R+ r) (R+ r) +R (Rtr) y+ R(R, +7) 


ee ee - Jas a eae as 


R (R, ee oe 


R; B beats See  [R(R +r) (R+7)] 


=R EEA ROR j+R(R, Fr rj 
A l 


Fig. 1. 


= R [E (Re +r) + B (R +7)) 
~ (Ry-+r)(Rotr,)+R(R+7, aL 


From this we-can obtain I, I, and I, by 


substituting Ey 
ky l “R F R =R + ro 


R[? i tM) ae Bs | | 
(RFR FH) FRU AM) + REY +r) 


(6) 
Le Ey Pd = E, — 
g R+ ri R +7 
E, (R, + r) 
Rf al 
al: R+7 


(R-Fr) (Be +7) +R (Ra 7) RIR Fr) a 


A . A, 


E (R; +7) + E, (R + 7) 


(R,+7)(R,+7,)+R (Ry+7,) + R(R, E 


This is the solution for the general case 
shown in Fig. (2). 

MACHINES IN PARALLEL. 

Where we have two dynamos working in 
multiple, the problem reduces to that 
shown in Fig. 3, where both machines are 
gencrating an electro-motive force. The 
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resistances R, and R, are¥the resistances 
of the connecting wires between the 
switchboard and the machines, and are 
therefore so small that they may be neg- 
lected. For this reason the voltmeters 
will indicate the difference of potential 
between A and B which we have called 
Pd. | 
Suppose we have machine No. 1 run- 
ning and wish to throw in No. 2. We 
start No. 1 and when it attains full speed 
adjust its rheostat till its voltmeter reads 
the same as that of No. 2. It is now. 
generating no current except a very small 
amount consumed by the voltmeter. We 
now have E, = Pd, so we switch our ma- 
chine in. Equation (3) shows that when 
E = Pd there will be no current flowing, 
and if we examine ammeter No. 2 we 
shall find this to be the case. In other 
words, machine No. 1 is still doing all the 


© work, while No. 2 is generating only 


enough electro-motive force to prevent 
No. 1 from sending current through it 
and running it as a motor. If we now 
increase the electro-motive force of No. 2. 
by strengthening its field we shall get a 
current from No. 2 which will be; see (3) 


I _E,—Pd 
See 
| 

By regulating the electro-motive force 
of the two machines by means of their 
rheostats we can make each machine con- 
tribute whatever current desired to the 
line. Knowing the maximum current . 
each machine can safely stand, we have a 
guide as to the regulation of our machines. 

Neglecting R, and R,, the equations 


take the form: 


(En+Er)R 9 
aaa EN ET ( 


r, l 
7 R(EZ +E) oy 
r orn+R(rt+n) 


" 
p R(BE+F) an 
n è rrn +R(r+nr) 
Er +Er 
SERERA (9) 
Whenever the clectro-motive force from 
one of the machines is increased, Pd in- 
creases: see (9) so that the current from. 
the other machine decreases. This, how- 
ever, will do no harm, asile from work- 
ing one machine harder than the other, 
unless the current from one machine ex- 
eceds the maximum current stipulated 
on the name-plate of the dynamo or be- 
comes so low that there is danger of its. 
becoming negative; that is, going through 
the machine backward. 
When the machines are alike, as is often 


ae a ey — ~ ae n ee 
——— oe o te - + 


—y — =. oe 
_— —— -- e e ae ee oe 


È 
_-_ = 


430 


the case, the equations are still more 
simple, since r, = r. 


Pd = Gras (13) 
l, = E rE a 
I= Git (16) 


If we keep the electro-motive force of 
each machine the same, I, will be equal 
to I,, and we will have 


(17) 


and the dynamos will do the same amount 
of work. 


EDISON THREE-WIRE SYSTEM. 


Fig. 4 shows the connections of the 
well-known three-wire system. 

The resistance R is the resistance of the 
return central wire and may be neglected 
for the purpose of illustrating the prin- 
ciples. E, will have a minus sign before 
it, since dynamo 1 tends to send current 
from B to A. Neglecting R, equations 
6, 7 and 8 become 


_ —E 
Lir (18) 
E 
ọp = b 19 
Rtr 419) 


E&(R+r)—E(R tn) (20) 
(R, + 7) (Re + 1) 


The current in the return wire is equal 
to the difference (or algebraic sum) of the 
currents in each set of lamps. The dif- 
ference of potential between F and B is 
I, R, or 

E, Ry 
R +" 


and between C and », 


—ER, 
R+r 


As long as Pd, and Pd, are kept equal 
and of the proper value, each lamp will 
get the prope: current. This can be regu- 
lated by changing E and E,. Fach side 
of the system is operated independently 
of the other just as if they had no con- 
nection at all. 


Pd, = 


Pd, = 


DYNAMOS IN SERIES. 


When th: central wire is absent or 
when R = infinity, we have the simple 
case of dynamos in series. Dividing 
equation (6) by R and then putting R = œ 
gives, when E is minus: 
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— E (R +r) 
-p5 Rer 7" 
+r Fn ++”) 


Clearing of fractions, 


I, 


|= 
_E(R, +r) —E(R,+7)+E(R,+1,)—E, (RB, +1) 
(R +R + 7) + (R, +n 


I = — <-> 
R+R+nrn++r 


and equation (7) will give the same result 
for I. Equation (8) shows that I will be 
zero when the central wire is absent and 
R = infinity. 

A dynamo should be started before 
switching into series, so that the machines 
which are already at work will not drive 
it as a motor. 


=> 
Balloons in Wartime. 


A very interesting paper on “The Use 
of Balloons in War,” was read before the 
Society of Arts recently by Mr. Eric H. 
Stuart Bruce. After some prefatory re- 
marks as to the earlier use of balloons in 
wartime, the author turned his attention 
to the material out of which the balloon 
should be constructed. For this purpose 
he favored goldbeaters’ skin. The re- 
duction in the size of the war balloons 
was a very important matter. By the use 
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of goldbeaters’ skin, not only was the size 
of the balloon reduced, but also the weight 
of the equipment, when cylinders of com- 
pressed gas were taken out to the field of 
operations, for filling the balloons. At 
first sight the material might seem too 
fragile, but the desideratum of strength 
was obtained by combining layers on 
layers of the substance to any desired 
thickness. The author then gave an ex- 
ample of the extreme value of bal- 
loons in war, taking the siege of 
Ladysmith for an illustration. From 
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this elevated position the captive bal- 
loon used at that time could locate the 
Boer guns, and by despatching telephonic 
messages to earth ensure the accuracy of 
the artillery fire from the British force. 
The translucent South African atmos- 
phere peculiarly lent itself to balloon ob- 
servations; thus, in manceuvres in Eng- 
land the range of a balloon’s effective 
vision at a height of 1,000 feet was not 
more than seven or eight miles, whereas in 
South Africa it was ten or twelve miles. 
Mr. Bruce next related how some few years 
ago he applied electric flash signaling to 
a captive balloon so that the operator 
might remain on the ground. In this sys- 
tem—which is too well known to call for 
a detailed description here—since the 
weight of the car and operator was 
abolished, the balloon could be of such a 
size as to be portable, quickly inflated and 
easily manipulated. A specially portable 
form of signaling balloon was the emer- 
gency balloon. To obtain lightness in 
this balloon the author employed gold- 
beaters’ skin instead of varnished cambric, 
with the material of which only larger 
signaling balloons were made. Mobility 
was also secured by improvements in the 
electric storage batteries used, which were 
thereby rendered very portable. He esti- 
mated that the smallest possible size for 
an emergency electric signaling balloon 
to be useful would be seven feet in diam- 
eter. This would lift a light cable and the 
lamps a few hundred feet, and only re- 
quire one gas cylinder of 120 cubic feet 
capacity for its inflation. In referring 
to the question of wind forces, the author 
stated that in the Santos Dumont ex- 
periments the wind forces overcome 
amounted to about 414 m. to 5 m. per 
second, an advance of 1144 m. per second 
on the experiments of Captains Krebs and 
Renard in 1885. To further the solution 
of the problem of a navigable balloon 
capable of being useful in war, he thought 
careful quantitative experiments would be 
more useful than any number of the more 
sensational journeys under the conditions 
of money prizes, in which the scientific 
desiderata were not sufficiently taken into 
account. A discussion followed the read- 
ing of the paper, in his reply to which Mr. 
Bruce admitted that linseed oil was almost 
useless for treating balloons; @ 8° 
varnish the great thing needed.—Elec- 
trical Engineer (London). 


— md 


The German ministers of War and 
Agriculture have offered several prizes, 
10,000 marks being the highest, for mili- 
tary automobiles using alcohol fuel. 
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Some Telephone Questions. 


Papers and Diecussion at the One Hundred and Sixty-Third Meeting of the American Inatitute 


third meeting of the American 

Institute of Electrical Engineers 
was held in New York, and simultaneous- 
ly in Chicago, on the evening of Friday, 
March 28. The subject of the evening’s 
meeting was “Telephony,” and two papers 
were presented by Messrs. A. V. Abbott, 
of New York, and Franz J. Dommerque, 
of Chicago, respectively, entitled “The 
Telephonic Status Quo” and “Telephone 
Rates from an Engineer’s View-Point.” 

The meeting, which was well attended, 
was opened by President Steinmetz, who 
made his usual clear and luminous com- 
mentary upon the evening’s subject. He 
said that the subject was really “power 
transmission,” and compared telephony 
with the long-distance transmission of 
large powers. In the former, he said, al- 
ternating current is used exclusively. He 
had forgotten just how many millions of 
years the potential energy of a pound of 
coal would suffice to make an audible 
noise in a telephone, but the amount of 
power concerned in telephony is exceed- 
ingly small. Unlike the ordinary trans- 
mission line, the telephone line has to 
work both ways, for both ends of it com- 
prise a generating and recciving station. 
Owing to the exigencies of the business 
it is of course necessary to have a switch- 
ing station or exchange whereby lines may 
be interconnected as desired. The most 
characteristic feature of difference between 
the two kinds or transmission are their 
purposes and the character of the trans- 
mitted power. He spoke of the necessity 
for using sine waves for power transmis- 
sion and of the fact that all of the char- 
acter of sound waves is due practically 
to their variation from the true sine form. 
The efficiency of telephone transmission, 
considered as energy transmission, 18 ex- 
ceedingly small but sufficient. 

All of the characteristics of any trans- 
mission line tend to destroy the higher 
harmonics of the telephonic wave. As 
lines grow longer this effect is noticed 
first by the interference with the quality 
of tone transmitted, and then with its 
articulate distinctness. Mr. Steinmetz 
spoke of the effect of changes of wave 
shape. He said that telephone generators, 
or transmitters, work practically as con- 
stant-current apparatus. He showed how 
the capacity effect of long lines tended to 


T: ONE HUNDRED and sixty- 


of Electrical Engineers. 


absorb the high frequencies of the char- 
acteristic harmonics, and showed how this 
discrimination of the telephone line is the 
chief difficulty to overcome. He spoke at 
length of the contrary effects of self-in- 
duction and capacity and stated that fur- 
ther improvements must be brought about 
by apparatus discriminating in favor of 
the high harmonics. The telephone relay, 
he said, so far had not proved itself of 
value. The problem in telephone trans- 
mission is not to increase the power trans- 
mitted, but to avoid the destruction of 
wave-shapes and the suppression of high 
harmonics. For this reason the telephone 
repeater, if such a thing is ever made, 
should insert power in proportion to the 
frequency. 

The papers by Messrs. Abbott and Dom- 
merque were then read, Mr. Abbott pre- 
senting his own paper, and discussion was 
opened. 

Mr. J. J. Carty, in opening the discus- 
sion, took occasion to compliment the 
committee on papers for having organized 
a telephone meeting for the first time in 
the history of the Institute. He re- 
marked that he was glad to know that 
the Institute had come to appreciate the 
fact that there were really such things as 
telephone engineers. Mr. Carty spoke at 
considerable length of the subject matter 
of the papers. He made very clear the 
difficulty that has been felt in making the 
public understand that there is more to a 
telephone installation than is evident from 
the telephone instruments attached to the 
walls of offices or houses. He had dis- 
covered, in the course of several years of 
employing graduates of engineering col- 
leges, that they too often considered when 
they had mastered the construction and 
operation of the Bell receiver and the 
microphone transmitter they knew the 
whole science and art of telephony. He 
took issue with Mr. Steinmetz concerning 
the statement that the transmitter is a 
constant-current variety of apparatus. 
Mr. Carty confined his discussion to mat- 
ters of engineering interest because, he 
said, he felt that this meeting was neither 
the time nor place for the discussion of 
matters referring to the business policy 
of telephone companies. He made some 
facetious reference to the lack of “free- 
dom of speech” of the engineers of his 
company, referred to in Mr. Abbott’s 


paper, and spoke at some length concern- 
ing the difficulty of deciding properly how 
far data accumulated as the result of 
given conditions and experiments, carried 
on at large expense of time and labor, are 
the property of the employers or of the 
engineers who make them. 

Mr. Carty spoke in detail of the im- ` 
provement of telephone apparatus in re- 
buttal of the statement in Mr. Abbott’s 
paper. Prior to 1889, he said, the history 
of the magneto bell was that of the junk 
heap. He told the story of the invention 
or design of the Carty bridging bell, 
which continued in use in its original 
form up to 1898. In that year, owing to 
progress in telephone matters, all of the 
thousands of these bells, which had been 
perfected so laboriously and with so much 
difficulty, were discarded on account of 
the introduction of the common battery 
system. Regarding the receiver, he con- 
sidered it an example of excellent design. 
The solid-back transmitter had come to be 
regarded, especially abroad, as practically 
standard, yet in the last four years his 
company had taken out and replaced more 
than fifty thousand of them by a modified 
type. Mr. Carty spoke briefly of the ques- 
tion of rates and, by a number of in- 
genious analogies, made it evident what 
difficulty surrounds this question. 

The discussion was continued by Messrs. 
Abbott, Stott, Thompson, W. J. Hammer 
and the president. 

The following ballot was announced 
during the meeting as the choice of the 
board of directors: President, Charles F. 
Scott; vice-presidents, C. O. Mailloux and 
S. S. Wheeler; managers, Townsend, 
Wolcott, G. S. Dunn, E. H. Mullin and 
Charles A. Terry. Messrs. George A. 
Hamilton and Ralph W. Pope were re- 
nominated for treasurer and secretary, 
respectively.. 

TELEPHONE RATES FROM AN ENGINEER'S 


VIEW-POINT. 
BY FRANZ J. DOMMERQUE, 


Reviewing the present method of charg- 
ing for telephone service, it is found that 
previous to the independent movement, 
the Bell licencees had a free hand and 
were in a position to obtain the highest 
rates. With a competitor in the field, 
charging lower rates, the old companies 
had to find some means to meet this com- 
petition and to retain at the same time 
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the old revenues. Three methods of reached must be taken into consideration. only in rare cases will both parties call 
charging for service -were introduced: be- : Seryice given by..small nnits as in the! just at thesame-time, which would happen 


sides the old-time flat rate, namely, 
measured service, pay stations and party- 
line service. 
three additional kinds, however, deteri- 
orated the service given to the public. The 
independent companies did not imitate 
the Bell in their charges, but kept to the 
flat rate exclusively, distinguishing, how- 
ever, between charges for business houses 
and for residences, thereby not deteriorat- 
ing service. This seemed fair to all parties 
concerned, because the amount of work to 
be performed by an operating company 
justified a reduction in rates for resi- 
dences, as the average number of calls per 
day from a residence subscriber is less 
than froin a business subscriber, and, con- 
sequently, the number of operators. re- 
quired for residence service is less than for 
business service. Experience quickly 
demonstrated that more than two parties 


on one line is not cherished by the sub- ° 


scribers. Measured rate and pay-station 
service had the appearance of Justice, as 
the subscriber paid for each call he made 
and thus could not find fault with the 
company. Naturally, he became careful 
in the use of his telephone, thereby re- 
ducing the number of calls to a minimum 
and, to some extent, the company was the 
loser, as it had to provide a suttliciently 
large plant and count the number of calls, 
either by mechanical devices or by writing 
out tickets; the latter is probably the 
method mostly in vogue. The writing of 
tickets is cumbersome and reduces the 
efliciency of the operators, and besides, is 
apt to make the subscriber suspicious of 
overcharge, as the subscriber has no con- 
trol over the operator. However, the pub- 
lic gained an advantage in not having to 
pay an exorbitant rate for a small number 
of calls, but the rate per call was still 
high, as the telephone company made the 
measured rate correspond to the decrease 
in number of calls. 

‘It is a well-known fact that the greater 
the plant, or rather, the more subscribers 
are connected to one and the same ex- 
change, the higher the rates. Seemingly 
the subscriber in a village has the ad- 
vantage over the city subscriber. The rate 
in the village is, say, one or two dollars a 
month, or from $12 to $24 a year, while 
the city man pays $50 or more. But the 
villager reaches for his $12 only, say 100 
subscribers, and in order to reach as 
many subscribers as the city man does, he 
will have to talk to other villagers and, 


perhaps, over his whole county, and pay 


toll charges for the privilege. Thus, to 
compare the rates the number of people 


The introduction of these 


case of a village is considered cheap, and 
many can afford a telephone in a village 
that could not in a city. Should it not be 
possible to arrange city service on the 
principle of village service and give every 
subscriber a comparatively low rate with- 
out going to means that deteriorate serv- 
ice? One step in that direction is made 
already by establishing so-called private 
branch exchanges. We find as an example 
hotels. with telephones in every room for 
the use of the guests, the guests not paying 
for such service as long as they do not call 
for a party outside of the hotel, a small 
charge being made as soon as connection 
through the telephone exchange is desired. 
Such small units could be established in a 
great many large buildings in our large 
cities; still a better field for same would 
be found in the residence districts of our 
cities; usually the wealthiest classes con- 
gregate in the best localities where real 
estate or rent is high. The less fortunate 
members of the community choose less ex- 
pensive quarters and so on down the scale 
of means. Accordingly, there’ are vil- 
lages, so to speak, of the aristocracy, vil- 
lages. of tradespeople and the working- 
man’s villages. In each of these villages 
a great number of telephone: calls would 
be for people-of the same village, and a 
flat rate could be established for such 
local calls that should not be much higher 
than the rate of the country village, and 
whenever a call.is made outside of the 
local. district, a small charge could be 
made. per call, the same. as the country 
villager pays a toll charge. This would, 
it is true, involve again the making out 


of tickets, but -nly to a limited extent and. 


would not involve by far the labor on the 
part of the operator as when a ticket had 
to be made out for erch and every call in 
the whole exchange. In the centre portion 
or. business district of cities there will be 
one large office, or in very large cities, more 
than one, to which individual business 
telephones are connected. But the busi- 
ness man in a city transacts ‘such an 
amount of business that a reasonably high 
charge for the unlimited use of his tele- 
phone would be, and in fact is, gladly 
paid as long as the service ts good. How- 


ever, here, too, a subdivision could be 
made by.the use of two-party line service;: 


which is not objectionable, as it does not 


deteriorate the service in general, being 


selective, t. e., each of the two parties can 
be called without annoying:the other party 
by ringing, and two not very busy sub- 


scribers will not be inconvenienced by. 


having to use one and the same line, for 


frequently, however, with four or more 


parties on the same line. Thus, two busi- 


ness subscribers, each having not enough 
business to demand the exclusive use of 
one line, could share in the line and thus 
reduce charges. i 
: Such an arrangement as outlined abĝve 
would tend toward large offices in the 
centre of cities and smaller offices in the 
residence portions, and the engineer would 
have to lay out his plans on somewhat 
different lines from that which he is used 
to now. 
-Measured service introduces also à large 
amount of bookkeeping, which would be 
done away with if only flat rates were 
charged. l i 
The method of charging and collect- 
ing monthly introduced by many in- 
dependent companies is another hard- 
ship for the- accounting department 
and should not be encouraged. A sub- 
scriber who wants service and wants 
it honestly can not object to paying 
quarterly. A subscriber who delights im 
the one-sided economy of moving at the 
end of the month to unknown quarters, 
thereby cheating the telephone company 
and landlord alike out of a month’s rent, 
is not a desirable customer in any sense. 
~The scheme of charging for telephone 
service would therefore be as follows: 
(1) For the business portion of cities a 
flat rate to all business subscribers 
and -a reduced flat rate to less busy 
subscribers using a two-party ~ line. 
Pay stations, of course, can not be 
dispensed with, but should only be 
used in certain quasi public places 60 
as to give transients an opportunity of 
telephoning without having to intrude 
upon the regular subscriber. (2) In the 
residence districts, flat rates for local calls 
with measured service for trunk calls. 
Here, also, two-party line service can be 
used probably to still better advantage 
than in the business portion and would 
double the capacity of a small residence 
district switchboard. : 
With more than one office in the busi- 
ness district of a very large city, the flat 
rate would be different in the various 
offices and would be in correspondence to 
the average number of calls originating 
in. the offices. A measured rate for trunk 
calls in addition to a flat rate for local 
calls should be made, I think, only outside 
of the business district where the total 
number of originating calls is low. This 
trunk charge would have another bene- 
ficial effect, as it would cut the calls into 
busy offices’ down'to the lowest amount 
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and thus help to keep down the trunk ex- 
pense in such busy offices, which would 
not be the case if the residence district 
subscriber, who is usually not pressed for 
time, could make as many trunk calls as 
he pleased under a flat rate. 

One more word on the subject of meas- 
ured rates. It is said that it is the fairest 
way to charge ihe public for what serv- 
ice it actually receives, and comparison 
is made with the charges for electric light 
and gas service. There is a fallacy in 
such comparison, because in electric light 
service as well as in gas service, rescr- 
voirs store the energy, i. e., accumulators 
in the case of electric light supply and 
gas tanks in the other case, take care of 
the peak or peaks of the load curve, while 
in a telephone plant we can not store the 
energy developed by the operator, and 
must build our plant large enough for 
the highest peak of the load curve and 
therefore have, for say twenty-two hours 
of the day, a plant on our hands that is 
used at low efficiency. Thus the same 
switchboard equipment, and a line has to 
be built for each and every subscriber 
whether he calls once or one hundred 
times a day. It is, therefore, not more 
than correct to charge a flat rate, allowing 
certain modifications as the two-party 
line rate and regulate the flat rate accord- 
ing to the plant and service required. 
Size of plant and number of operators 
being purely a function of the number 
of calls, the flat rate should be propor- 
tional to the number of calls. There is 
another incongruity in the comparison. 
In electric light and gas meters the quan- 
tity of energy supplied or the time of 


duration of supply is measured, so that 


each consumer pays exactly for what he 
receives. In measuring telephone serv- 
ice, no account is taken of the time or 
duration of conversation, but the number 
of calls only is recorded. It is true that 
for local calls, i. e., for calls between sub- 
scribers connected to one and the same 
switchboard, duration of conversation 
does not noticeably influence the operat- 
ing labor and thus would not enter into 
the question of charge, but for trunk calls, 


i. e., for calls that have to be transferred 
from one operator to the other, it is dif-. 


ferent. For local calls, one and the same 
subscriber is always connected to one end 
of his line and different subscribers may 
be switched onto his line; the subscriber 
may use his own line as long as he pleases, 
as nobody else would use it anyway. In 
the trunk line case, no subscriber is 
permanently connected to the trunk line 
and therefore subscribers may be switched 
onto either end of the trunk line, when- 
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ever the trunk line is free. Thus a trunk 
line (and toll and long-distance lines the 
same) may be kept “loaded” all the time, 
and it is clearly visible that the duration 
of conversation over trunk lines is an 
important factor and regulates the num- 
ber of trunk lines, trunk sections, trunk 
operators, and everything pertaining to 
it. This circumstance is well taken care 
of in toll and long-distance charges. 
Therefore, a measured service for trunk 
calls seems justified and there might be 
also a time limit to trunk calls, but prob- 
ably it would involve more labor on the 
operator to take account of the time than 
the additional income would warrant; the 
case of toll and long-distance lines is dif- 
ferent, as great capital is invested in such 
lines, these being very long, while ordi- 
nary trunk lines are comparatively short. 

So much about the kinds of rates. A 
few words now remain to be said as to 
the amount to be charged. 

The easiest way to determine the 
charges, is to make them as high as the 
public will stand; but with competition 
in the field this method is excluded and 
the charges must necessarily settle down 
to a point where service can be given at 
a reasonable rate to the public, leaving 
a fair income to the operating company. 

Under the Bell régime, the charges for 
telephone service are undoubtedly high 
enough to give a handsome profit to the 
operating company, while many inde- 
pendent companies have made the mis- 
take to start in with too low rates. In 
order to determine the correct rate that 
should be charged to assure the operating 
company a reasonable profit, all items 
that are involved in the annual expense 
should be closely calculated. ‘The de- 
preciation factor on the plant should not 
be taken too low, as there are so many 
unforeseen incidents such as blizzards 
menacing pole lines, new inventions mak- 
ing switchboards obsolete, ete., that may 
deplete the treasury in a short time. The 
allowance for depreciation should not be 
below ten per cent on the switchboard ; 
fifteen per cent on open wire pole lines; 


four per cent on conduits; twelve per 


cent on cables. 

When figuring on the cost of operation, 
it must be taken into account that not 
only the salaries of operators working at 
the board, but also the salaries of chief 
operators, monitors, night operators, 
oflice managers, repair men, matron, jani- 
tor and messengers, as well as the salaries 
of the clerical force directly connected 
with the operating department, must be 
taken into consideration. The salaries 
of the officials of the company, as well as 
the taxes that have to be paid, are to be 
charged under the heading of fixed 
enarges. A reasonable amount of rent 
must be charged, and in this point care 
should be taken not to make the figure 
too low, as it is often found afterward 
that the rent to be paid for the best lo- 
cation of the office is high, because the 
owner of the property has found out how 
desirable his property is and charges ac- 
cordingly. 

In estimating upon the cost of the 
aerial and underground construction, a 
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good many local circumstances have to be 
taken into consideration, as the forma- 
tion of the soil, whether same is- favor- 
able or unfavorable to the setting of poles, 
etc. In case of underground conduits 
there are obstructions to overcome, the 
streets in many cities being filled with 
all kinds of pipes so that it is very hard 
to lay additional conduit. I remember 
that in the city of Chicago, an amount 
of $1.20 per linear foot was added to the 
cost of the underground conduit in a cer- 
tain street on this account. 

As far as the maintenance of the plant 
is concerned, the figure should not be 
taken too low. Of course, on underground 
conduits the maintenance means very lit- 
tle, while on aerial lines it may be as high 
as $25 per subscriber per year. 

It is impossible to give a general figure 
for all the items constituting the.annual 
expense of the telephone plant, as size, 
as well as natural conditions of cities, 
differs. It is the work of the engineer to 
determine in every case all the items and 
make an estimate which is not too low, 
but at the same time economical. 

In many cities lately, the administra- 
tion, in giving franchises to independent 
companies, has taken advantage and 
forced the new comer to accept the most 
severe conditions, and even has gone so 
far as to fix the rates. If a city takes it 
onto itself to thus restrain a company, 
it should have investigated closely the 
probable cost of giving service, and should 
have done this under the advice of’ a 
telephone engineer who is thoroughly 
familiar ‘with laying out telephone plants 
in general and with the city under con- 
sideration in particular, If the city ad- 
ministration fixes the rates, it is not more 
than fair to demand the city administra- 
tion to make public the estimate upon 
which it bases such rates as it has: fixed, 
so that an opportunity is bie to the 
franchise-seeking company to point out 
in which particulars such an estimate 
inay be unfair or even incorrect. 


THE TELEPHONE STATUS QUO. 
BY ARTHUR VAUGHN ABBOTT.’ 

It is difficult to estimate the present 
telephonic situation without the recita- 
tion of a little history that may appear 
quite trite to many. 

The introduction of the telephone dates 
from 1876, when, at the Centennial Ex- 
position, the Bell magneto instrument was 


publicly exhibited. Almost immediately 


the patents covering this, and subscquent 


kindred inventions, afterward construed 
to cover all feasible methods for the elec- 


trical transmission of speech, passed’ un- 
der the control of an association, that 
under, one corporate name after another, 
and in combination with its various 
operating and manufacturing affiliations, 
has been popularly collectively known as 
the Bell Telephone Company. The 


method of developing telephonic business 


consisted in forming a manufacturing 
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company whose office was that of creating 
the necessary apparatus, and a large num- 
ber of operating companies, one in each 
particular territory, to absorb and use, 
under licence, this apparatus in serving 
the public. In all the subsidiary com- 
panies the parent organization took an 
active part always retaining a controlling 
interest, eo that the entire telephonic 
business of this country was, during the 
lifetime of the fundamental patents, to 
all intents and purposes, ihat of a single 
management. 

The inception and perpetuation of an 
enterprise to operate over this entire con- 
tinent, necessitating business relations of 
the most heterogeneous character, required 
the exhibition of the keenest skill and 
shrewdness in the manipulation of men, 
and possessed the greatest advantages in 
uniformity, strength and coherence. Quite 
possibly, under any other form of organi- 
zation, American telephonic development 
would be far behind what it is to-day, for 
it can not for a moment be denied that the 
Bell system is a most magnificent master- 
piece, both of business and technical en- 
gineering. 

But with all these virtues some faults 
appeared. Seemingly a policy of secrecy 


prevailed. Telephonic conventions, ini-. 


tiated in the earlier days, were abandoned, 
or held at the rarest intervals; that free- 
dom of speech so dear to the American 
mind, the exercise of which developed the 
later inventions of the electric light and 
the electric railway, in a shorter period of 
time to a wider degree, was frowned upon 
even to the extent of non-technical publi- 
cations. For the writer well remembers, 
after a popular magazine article, his 
general manager intimating that good 
telephonists should, like small boys, 
be seen and not heard. Search as 
one may, where in our transactions 
will one find a paper from a pro- 
fessional telephonist, save Mr. Carty’s 
classic and ancient (though classic in spite 
of its age) exposition of electrostatic in- 
duction? The manufacture of apparatus, 
particularly of transmitters and receivers, 
was sedulously guarded and the magneto 
bell, the receiver and solid back trans- 
mitter stand to-day, after one and two de- 
cades of experience, unchanged and unim- 
proved. 

Nor was technical reticence and conse- 
quently impeded progress the only conse- 
quence. Gradually, in the public mind, 
arose an undefined feeling that something 
was wrong with the telephonic “qutd pro 
quo.” Alleged extortionate charges, 
coupled with complaints of poor service, 
were whispered about. Legislative and 
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aldermanic investigating committees were 
appointed, that resembled the fabled char- 
acteristics of the month of March, for 
they went to work like lions, only in due 
process of time to subside into the most 
lamblike serenity. People saw only an 
insignificant bit of apparatus which their 
common sense told them could be made 
for a dozen dollars, for the annual use of 
which a charge of from $50 to $250 was 
made. Small wonder, then, in view of 
this insufficient evidence, that on the ex- 
piration of the fundamental patents, there 
were hosts of enterprising electricians 
(many of them of the locksmith 
and bell-hanger type) who were ready 
to flood the market with telephonic 
apparatus of all kinds, good, bad 
and indifferent; nor that there was 
a public trained and educated to embrace 
any telephonic relief from the real or 
fancied oppression of a so-called grasping 
monopoly. It is no part of the present 
paper to examine into the validity of the 
grounds for this state of public sentiment. 
But it exists, deeply and strongly rooted 
in the public mind, fixed therein by nearly 
a score of years of most unfortunate train- 
ing; so firmly seated that in some cases 
independent exchanges, charging regular 
rates, have flourished and grown fat in 
the face of absolutely free service offered 
by the older company, in the hopes of 
crushing by the superior endurance of a 
powerful backing, their younger and 
seemingly weak rivals. So strong is this 
sentiment that to-day, though the Bell 
companies are nearly a quarter of a 
century old, and the Independent com- 
panies barely six years, the field is quite 
evenly divided between them as is shown 
by the statistics in table I. 


TABLE I. 
Bell Independent 
Item. Exchanges. Exchanges. 
Invested capital...... +» $820,000,000.00  $150,000,000.00 
Number of exchanges... 1,800 2,811 
Substations.............. 1,080,000 1,198,000 


During the past year about $18,750,000 
has been spent on telephone apparatus, of 
which about forty per cent is credited to 
the Independent interests, and in this 
field 415 new Independent telephone com- 
panies have been floated. 

So far as apparatus is involved, there 
are to-day a number of firms that can, and 
regularly do, produce transmitters and re- 
ceivers whose clearness and volume of 
articulation can not for a moment be con- 
sidered to be inferior to those manufact- 
ured by the older corporation. There are 
at least two companies that are prepared 
to, and do manufacture as broad and 
variegated a line of switchboard ap- 
paratus, are well equipped, do as good 
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work, attain similar results, and are sup- 
plied with electrical talent equal to that 
of the Bell company’s. So, it is possible 
to-day for any one to build a first-class 
telephone exchange, and with good care, 
shrewd and expert management, to give 
service that can not be excelled at the low- 
est possible price. Such, I say, is possible, 
but, unfortunately, it is rarely done. On 
the contrary, a very erroneous idea pre- 
vails in the minds of most of the Inde- 
pendent companies as to the requirements 
and limitations of telephony. A large por- 
tion of those interested therein seem to 
have been bitten by a kind of telephonic 
tarantula until they feel that a telephone 
exchange is a sort of Golconda. Put it in 
and it will run itself, rolling in dividends 
in a way to make the goose which laid the 
golden egg blush for incapacity. Accord- 
ing to their doctrine, all one has to do is 
to put in a telephone (any kind of a tele- 
phone), build a line (any kind of a line), 
set up a switchboard (any kind of a 
switchboard), go away and leave it to its 
own devices, returning once a year to col- 
lect the dividends. For instance, the gen- 
eral manager of a 5,000-line Independent 
exchange recently remarked in answer to 
a question as to cost of maintenance. 
“Why, we don’t have any maintenance, we 
have a new plant.” And another gentle- 
man, president gf more than one telephone 
company, laughed me to scorn when I ad- 
vised him to allow $2 per substation per 
year for maintenance expense, averring 
that ten cents per year were amply suffi- 
cient for the purpose. 

Another and more vicious result of such 
erroneous misconception is the way in 
which new telephone companies are 
floated. Half a dozen of the prominent 
citizens of some town conceive the idea of 
a telephone exchange; an ordinance is 
rushed through the city council of which 
one or more of the “prominent citizens” 
are members, a company is formed; 
enough stock subscription raised to pay 
current office expenses, and the labor of 
erecting a few miles of wire. The switch- 
board and a lot of material are purchased 
on three months, six months or a year’s 
time, a few subscribers connected up, and 
lo! a full-fledged telephone plant is in 
existence, which the incorporators now 
proceed to mortgage to some confiding 
trust company, using a good block of stock 
as tempting bonus, securing to them- 
selves a nice profit, and incidently getting 
funds to pay for the switchboard and 
other material previously purchased on 
credit. How mistaken are these ideas, the 
financial cold breeze that blows over this 
country will surely demonstrate. Indeed, 
the preliminary puff is already felt as 1s 
testified by the present lamentable finan- 
cial condition in Cleveland, for if ever the 
true epitaph is written over the unfortu- 
nate Everett-Moore Syndicate it will read, 
“Died of too much telephone.” 

Such a condition of affairs is partly due 
to unprecedented prosperity in America, 
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but it must not be forgotten that both 
prosperity and poverty progress in cycles. 
We are now about at the crest of the pres- 
ent prosperity wave, and in the flush of 
plenty and success men grow careless and 
plunge widely into all sorts of enterprises. 
Oh! for some Joseph that could rend aside 
the veil, and show the lean and hungry 
years of the future waiting to devour the 
sleek and well-fed ones of the present. 
But, more than all the public has been 
educated to regard the telephone from an 
entirely false standpoint, both as regards 
the instrument itself and the annual 
charge for its use. I do not believe that 
one per cent of the population of Man- 
hattan have ever seen a switchboard, or 
that one-tenth per cent have the slightest 
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taneous summons, and all the other com- 
plicated paraphernalia that complete an 
extensive business organization. All these 
and more are included in the necessary 
cost of service, and if only the cloud of 
mystery that has for so long obscured tele- 
phonic practice was dispelled, and the 
public taken fully into the confidence of 
the operating company, much of the pres- 
ent friction would be obviated. People 
would gain not only true appreciation of 
the service performed for them, and so be 
more tolerant of tariffs, but would also ac- 
quire such a knowledge of the telephonic 
modus operand: as to vastly increase 
the efficiency of every telephone plant. 
In this respect, the Independent com- 
panies are setting an admirable example. 
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enable them to become investments of 
reasonable earning power, and to this end 
only the most carefully designed, best con- 
structed and shrewdest managed plants 
can possibly survive. 

Third—The rates of the Bell com- 
panies must fall until both the Bell and 
the Independent meet at a common level 
and thereafter, so far as the public is con- 
cerned, it matters little which gives 
service. 

Fourth—The Independent companies 
are weak in their lack of coherence, feeble 
in possessing but few exchanges in the 
lurger towns, and almost none in the great 
cities, and powerless in the toll and long- 
distance field. New York is the keystone 
in the telephonic arch, and when that city 
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conception of the maze of circuits that 
traverse the streets. How many of us, 
electrical engineers though we are, and so 
presumably familiar with at least the 
rudiments of telephony, know anything 
of the tortuous path traversed by the 
messages we send a dozen times a day 
from our desks? By the formerly uni- 
versal flat-rate system, a certain charge 
per annum was made for each instrument, 
and this method indissolubly linked the 
telephone instrument with the price 
charged. This is a false unit, and the 
erroneous impression thus created in the 
public mind will take years of sorrowful 
and. patient eradication. It is not the 
instrument, but telephonic service that the 
subscribers: pay for; not the transmitter 
and receiver that stand on the desk only, 
but the conduits, cables, switchboard, 
trunk-line plant, the operators who pa- 
tiently, night and day, await an instan- 


Frequent conventions take place, at which 
free and open discussions of all subjects 
of interest are held, to which all, whether 
friend or foe, are equally and cordially 
welcomed. Each week the technical 
papers of the land chronicle all items 
of progress in so free and full a manner 
as to display the most striking contrast 
to the years of grim and forbidding 
silence maintained by the older organiza- 
tion. 

There appear to be five results that are 
certain to follow: 

First—Many of the present organiza- 
tions lacking in experience and strength, 
located in unpromising fields, will go 
down with the first monetary stringency, 
throwing by their ruin considerable dis- 
favor on the financial aspect of telephony. 

Second—The remaining Independent 
companies will be forced to adjust their 
rates until such a point is reached as to 


is captured by an Independent company, 
the battle will be more than half won, but 
judging from recent developments in this 
direction that time is still in the some- 
what far distant future. 

Fifth—An extensive and far-reaching 
tariff revision is the vital question of the 
present. If the Bell companies heed the 
tendencies of the times, they may yet not 
only retain, but revive a fast diminishing 
supremacy. Failing in this respect, they 
will be forced to meet this just demand, 
either by the struggle for existence in the 
face of the fiercest competition, or by the 
pressure of ordinance regulations, as has 
recently been witnessed in Chicago, or by 
such legislative action as will declare all 
telephone companies to be common car- 
riers, and compel each to handle and 
transmit to its own subscribers any mes- 
sages delivered by the other. 

(To be concluded.) 
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The Keystone Telephone Company’s 
Exchange and Plant at Philadelphia. 


One of the Largest and Finest Independent Exchanges yet Constructed. 


HE KEYSTONE Telephone Com- 
pany, of Philadelphia, Pa., was 
organized in April, 1900, and dur- 

ing the same month received its fran- 


_ chises from the city government author- 


izing the company to lay its conduits, 
erect its poles, lines of wires and cables, 
etc., and erect buildings and maintain 
and operate a telephone exchange system 
in the city and county of Philadelphia. 
The plans of the company were made on 


the company was increased from $2,000,- 
000 to $10,000,000. Work was com- 
menced on April 25, 1901, and during the 
remainder of that year 4,250,000 duct- 
feet of conduit were laid in the central 
portion of the city, covering seventy-five 
miles of streets. Upon this system of con- 
duits were installed 1,250 manholes. A 
building was erected in South Second 
street, 95 by 135 feet in area and five 
stories high. In this structure are housed 


terra-cotta and are of fireproof construc- 
tion throughout. Both of the exchanges 
are of the same capacity, 3,480 lines in- 
stalled and 7,200 lines ultimate. The ap- 
paratus used is the central-energy system, 
manufactured by the Kellogg Switchboard 
and Supply Company, of Chicago, to speci- 
fications of the engineer of the Keystone 
Telephone Company. 

The station instruments were manufact- 
ured by the American Electric Telephone 
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MAIN SWITCHBOARD AND OPERATING RooM, KEYSTONE TELEPHONE COMPANY, PHILADELPHIA, PA. 


a large scale, with reference to the proba- 
ble future growth of the enterprise, and 
in May, 1900, Dr. Louis Duncan was em, 
ployed to prepare preliminary plans and 
make estimates of the probable earning 
capacity and business of the plant. On 
the basis of these estimates the company 
proceeded to work, and a large corps of 
engineers was employed in the preparation 
of details, plans and specifications cover- 
ing the underground working cables, lines, 
buildings, switchboards, instruments and 
all the other details going to make up the 
complicated plant of an operating tele- 
phone company. 

In February, 1901, the capital stock of 


the company’s general offices and the ex- 
change which supplies the portion of Phil- 
adelphia lying east of Eleventh street and 
south of Fairmount avenue—the heart of 
the business and retail section of the city. 
The exchange in this building is known as 
the “Main” exchange. 

At the corner of Sixteenth and Sum- 
mer streets the company also constructed a 
building, 45 by 120 feet in plan and four 
stories high, for an exchange to cover that 
portion of the city between Eleventh street 
and the Schuylkill River and south of 
Fairmount avenue. This is known as the 
“Race” exchange. l 

Both of these buildings are of brick and 


Company,of Chicago, also to specifications 
furnished by the Keystone company. 

The Main exchange board has been in 
operation about five weeks. The Race dis- 
trict board will be put in operation on 
May 1, and both exchanges will be in oper- 
ation practically within one year from the 
date on which ground was broken for the 
installation. 

All of the main cables were furnished 
and installed by the American Electrical 
Works, of Providence, R. I. In the Main 
district all of the cables are now com- 
pleted, and about 1,000 telephones are 10 
operation, additions being made at the 
rate of about fifty per day. 


Ap 


ing 


thi 


act. 
One 


April 5, 1902 


All of the larger office and other build- 
ings, in the districts of the city covered by 
this cable network, are connected directly 
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pany has erected no poles, and it is not greatly damaged by sleet and broken 
its intention to erect any except, perhaps, wires, the lines of the Keystone company 
in the suburban parts of the city. The suffered no damage whatever. 
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TERMINAL Room, RELAY Racks AND WIRE CHIEF’s Desk, KEYSTONE TELEPHONE COMPANY, PHILADELPHIA, PA, 


A gk, 
P. LA / RS. N ; i 
5 tige PETTE ~ Ai 


GROUP oF MOTOR-GENERATORS AND RINGING MACHINES, KEYSTONE TELEPHONE COMPANY, PHILADELPHIA, PA, 


to the underground system. Smaller 
buildings are connected from junction- 


boxes on the rear walls. 


So far the com- 


wisdom of this method of construction was The first directory, comprising about 
proved in the recent storm when, although 1,000 names of subscribers, was issued on 
other. systems of communication were March 1. The company now has upward 
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of 9,000 five-year contracts for service. 
All of the main conduits used are of 
the quadruple or four-duct type with three 
and one-half-inch square holes made up in 
three-foot lengths. These are laid in con- 
crete. Lateral conduits are of creosoted 
wood. 

In West Philadelphia, which is the por- 
tion of the city lying to the west of the 
Schuylkill River, an exchange is being 
constructed at Filbert and Preston streets. 
For this the switchboard and instruments 
have been ordered, and orders have also 
been given for conduits and all other ma- 
terial except cables. During the year it 
is expected also that an exchange will be 
constructed at Tenth street and Susque- 
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The accompanying illustrations are 
made from photographs taken in the re- 
cently completed Main exchange and show 
the main switchboard and operating-room, 
the power-board, a group of motor-gener- 
ators and ringing machines, and give also 
an excellent illustration of the terminal 
room, showing how the cables are brought 
up to terminal frames and giving an ex- 
cellent idea of the relay racks, distributing 
frames and the arrangement of the wire 
chief’s desk. 


New York Electrical Society. 


The 223d meeting of the society was 
held at the Hebrew Technical Institute, 
by courtesy of the directors, on Thursday, 
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hanna avenue, one in Germantown and one 
in Kensington, making a total of six ex- 
changes in Philadelphia County. The 
West Philadelphia exchange will have an 
ultimate capacity of 2,880 lines with 960 
lines installed. The Germantown and 
Kensington exchanges will be duplicates 
of this plant. The Susquehanna avenue, 
or “North,” exchange will be a duplicate 
of the Main exchange. 

During the year it is expected to lay 
about 5,000,000 feet of conduit, covering 
about 120 miles of streets. 


April 3, at 8 Pr. M. Dr. Max von Reck- 
linghausen, of Berlin, lectured on “Re- 
cent Developments in Electric Lighting, 
Particularly in Reference to the Nernst 
and Cooper-Hewitt Vapor Lamps.” 

The lecturer demonstrated the prin- 
ciple of these lamps and exhibited their 
different types in operation. Attention 
was given to the important points to be 
considered when comparing artificial il- 
luminants of various kinds. 

The new building of the institute, con- 
taining shops and laboratories, was open 
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for inspection, students of the institute 
working in the electrical laboratory, per- 
forming a number of interesting experi- 
ments. The Hebrew Technical Institute 
is one of the model schools of the country 
and the members of the society had an 
opportunity of studying its admirable 
facilities. The inspection of the shops 
and laboratories preceded the lecture, 
which began at 9 P. M. 
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Mr. Theodore N. Vail. 


That Mr. Theodore N. Vail, formerly 
general manager of the American Bell 
Telephone Company, has become a mem- 


Mr. THEODORE N. VAIL. 


ber of the directory of the American Tele- 
phone and Telegraph Company, which has 
taken over the American Bell holdings, is 
a fact of much interest to the telephone 
fraternity. Mr. Vail was for years identi- 
fied with the progressive building up of 
the telephone business of the country and 
managed the affairs of the American Bell 
company, during its early days, with 
marked ability. That he should return 
to the field again is certainly a good omen 
for the continued and liberal expansion 
of the industry. Mr. Vail is at the present 
time in Europe, but is expected to return 
to New York at an early day. A portrait 
of Mr. Vail is presented on this page. 

As mentioned in the ELECTRICAL 
Review last week, in addition to Mr. Vail, 
two prominent financiers of New York 
city are added to the board of directors 
of the American Telephone and Tele- 
graph Company. These are Mr. George F. 
Baker, president of the First National 
Bank, and Mr. John I. Waterbury, presi- 
dent of the Manhattan Trust Company. 
It is stated throughout well-informed 
circles that this increase in financial 
strength points to closer relations between 
the two telegraph companies, the Western 
Union and the Postal, and the American 
Telephone and Telegraph Company. 


f 
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Electrical 


Patents 


Messrs. Elihu Thomson, of Lynn, Mass., 
and Edwin J. Houston, of Philadelphia, 
Pa., have just received a patent on a new 
electric lighting system which relates to 
an induction apparatus whereby electric 
currents—alternating, interrupted or 
varied—upon one circuit may produce 
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rent generated at one point and flowing 
over an electric circuit may be utilized in 
the production of an indefinite number of 
lights at any other point, the character of 
the current operating the lights being 
adapted in quantity to the light apparatus 
and not being necessarily of the same 
character or of a higher electro-motive 
force than the main or inducing alter- 
nating current, as would be the case in 


Fig 2 


Saf Ee 


Frase. 1-4.—ELECTRIC LIGHTING SYSTEM. 


electric currents on a separate or inde- 
pendent circuit to be utilized in the pro- 
duction of electric light or other pur- 
poses such as motive power. Application 
for this patent was made more than fifteen 
years ago. The idea is to provide means 
whereby electric energy generated at one 
point and supplied to an electric circuit 
may be utilized at another point in the 
shape of a current of low electro-motive 
force for the production of electric light 
on a separate circuit. It also affords a 
means whereby a single alternating cur- 


induction coils if the ordinary construc- 
tion were employed. In the practice of 
the invention a single varied, intermittent 
or reversed current is employed through 
the agency of coils of insulated wire to 
magnetize a soft iron core, by means of 
which varied, interrupted or reversed 
currents are set up in one or more 
peculiarly constructed and arranged coils 
surrounding said core. These latter are 
employed through the agency of any suit- 
able device to produce the light or lights 
required or to perform other work, In 
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the accompanying illustration Fig. 1 is 
a diagram of a form of apparatus em- 
todving the invention. Fig. 2 shows a 
detail of construction. Fig. 3 illustrates 
a modification in the disposition of the 
primary and secondary coils. Fig. 4 
shows diagrammatically the preferred 
form of the invention. In Fig. 1 is shown 
one form of the invéntion which may be 
modified to suit the peculiarities of con- 
ditions of working. The soft iron core 
MM is constructed, as shown in Fig. 2, by 
rolling a sheet of thin iron, whose width 
is equal to the length of the core desired, 
into a close spiral around an iron rod 
which passes through its centre. The 
sheet is coated before rolling with varnish 
or some other pliable non-conducting ma- 
terial. By means of this arrangement a 
thorough. subdivision of the core is ob- 
tained, whereby the circulation of induc- 
tion currents is prevented without un- 
necessary loss of space. The core MM 
is surrounded by a coil or coils PP, whose 
terminals are connected with the circuit 
leading from a source of currents which 
are varying, interrupted or reversed. 
The core MM is also surrounded by coils 
SSSS, having free terminals which are 
to be connected with the arrangement 
for producing the light, here typified as 
two carbon electrodes EE, contained in a 
closed transparent casc. The latter coils 
differ from the secondary coils in the 
well-known Ruhmkorff apparatus in be- 
ing constructed of coarse wire, whose 
electrical resistances are much less than 
the resistance of the carbon contacts con- 
nected to these terminals and used as the 
source of light. This latter relation of 
resistances is a vital feature in the ap- 
plication of the invention. The coils 
SSSS differ also from the secondary 
coils of the ordinary Ruhmkorff ap- 
paratus, in that they require no special 
insulation since the electro-motive force 
of the currents developed in them is com- 
paratively low, and being produced in a 
circuit of very low resistance the heating 
power of said currents is high. The coils 
SSSS may, in fact, be used for the pri- 
mary PP. In this case the coils are 
preferably wound together—that is, 
winding a double length of wire in such 
a manner that the two wires shall be 
parallel and side by side throughout their 
entire length, as shown in Fig. 3. In this 
case one coil subserves the purpose of 
the coils PP, while the other coil serves 
the purpose of the coil SS. The obvious 
equivalent of the latter method is to wind 
the two coils PP and SS in alternate, 
single layers to subserve the same end. 
The two coils being of the same or sub- 
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stantially the same gauge and the second- 
ary being divided into sections, which 
may deliver currents independently of 
one another, as indicated in the other 
figures, the section of the secondary will 
be less than that of the primary and the 
sum of the currents evolved in said sec- 
ondaries will exceed in quantity the 
quantity of the inducing current. The 
effect produced in the coils SSSS by 
the passage of a reversed current 
through the primary coils PP may be in- 
tensified by joining several cores MM, 
Fig. 4, with their accompanying coils, in 
such a position as to form a hollow poly- 
gon or endless magnetic core of suitable 
dimensions, and so that the magnetic 
polarization in the passage of the cur- 
rent through the coils PP will be in the 
same direction in the chain of cores 80 
provided. The coils PP being connected 
in series, as shown, will take the alter- 
nating or other current throu gh all the 
others. The coils SS, having independ- 
ent or free terminals, may supply cur- 
rents independently of one another to 
any circuit or circuits in obvious manner. 
This structure provides an endless core 
with primary and secondary coils em- 
bracing practically the whole peripheral 
length, the primary being in series and 
the secondaries in independent section 
from which the currents of large heating 


effects may be drawn. 
=> 


The First Telegraphic Train Despatcher. 

Mr. A. H. Copeland, a native of Mid- 
dlebury, Vt., claims the distinction, ac- 
cording to a Boston Herald correspond- 
ent, of being the first man to use the elec- 
trie telegraph in the despatching of 
trains. It appears that in the winter of 
1852, at which time Mr. Copeland was 
assistant postmaster at Middlebury, the 
telegraph was considered rather an 
auxiliary of the postal service, though not 
officially connected therewith, and the 
telegraph office was in the rear room of 


the building containing the post office. 
Mr. Copeland was the telegraph operator. 
Learning one evening that a northbound 
mail train from Boston, on the Burlington 
& Rutland Railway, was stalled in a snow- 


. storm near Middlebury, and there was due 


a southbound accommodation train sched- 
uled to pass the mail at Brandon, a sta- 
tion midway between Rutland and Mid- 
dlebury, by an interchange of messages 
it was found that the mail was at Rut- 
land and it was arranged that the mail 
should be held there to await the arrival 
of the accommodation then at Brandon. 
Subsequent arrangements were made by 
conductors, the idea working so well that 
it soon became a common thing for con- 
ductors to agree as to meeting points by 
using the telegraph. 
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INDEPENDENT TELEPHONE 
SECURITIES. 


BY GUY M. WALKER. 


It would be manifestly unfair to com- . 
pare the independent telephone companies, © 


almost all of which operate in very small 


cities, and which are consequently oper- - 


ated at a very low cost, with the Bell 
companies, in which a great majority of 
the telephones are found in the largest 
cities where the cost of operation is the 
highest. Particularly would it be unfair, 
for instance, to use the Independent plant 
at Cleveland, Ohio, as the basis of com- 
parison for the independent com- 
panies; first, because the Cuyahoga Tele- 
phone Company has been made the “trial 
horse” for the whole independent system. 
It has been the plant on which nearly all 
experiments with new schemes and new 
apparatus have been made, experiments 
which have been costly to the Cuyahoga 
company, but the benefit of which the 
other independent companies have reaped. 
Next, the Cuyahoga plant is built for an 
ultimate capacity of 20,000 telephones, 
having the cable, conduit and switchboard 
installed for this number. The conse- 
quence is that the Cuyahoga company 
with 9,700 telephones installed has only 
made productive one-half of its total in- 
vestment of capital. The result, there- 
fore, of the Cuyahoga operation is that 
the active productive use of one-half of 
its plant is actually paying its operating 
expenses, maintenance, fixed charges and 
a surplus of $35,000 a year on a total 
investment twice that which is active and 
producing. 

Of the present capitalization of the 
Cuyahoga company, $500,000 of bonds and 
$750,000 of stock were issued for building 
a magnificent ten-story business block, 
which, while the home of the telephone 
company, is, of course, no part of the tele- 
phone plant. 

The Columbus Citizens’ Telephone 
Company, a plant which owns no real 
estate, and which was only built for an 
ultimate capacity of about 6,000, has in- 
stalled almost the total number of tele 
phones which it is capable of installing. 
This plant was installed in the spring of 
the year 1900, and began operations in 
August of that year. It began with about 
3,000 subscribers. During the year which 
elapsed, from August 31, 1900, to August 
31, 1901, the total number of subscribers 
of the Columbus Citizens’ Telephone 


Company increased from about 3,000 to 
about 5,000. 


Its total gross earnings for 


the year were............ $148,495 12 
Operating expenses......... 67,235 67 
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Net earnings............... 

Interest on Bonds.......... ye i 
S l 

Urpius scssiccciisrionirid $54,180 70 


The bonded debt of the company was 
$600,000, which represented the entire 
cost of the plant. The net earnings of the 
company, therefore, represent about 
fifteen per cent on its actual costs, or 
three times the interest on its bonded 
debt. It was capitalized with $750,000 
of stock, on which it paid during its first 
year $45,000 in dividends, being six per 
cent. 

The average number of telephones in 
use during the year was about 4,000, 
and the gross revenue per telephone 
about $33. 


The gross earnings of this 

company during the past 

nine months of 1901 were. .$112,747 87 
Operating ex- 

penses .......... $27,922 59 
Maintenance and 

general expenses. 25,306 39 


Total operation............. 53,228 98 
Net earnings............... $59,518 89 
Taxes and fixed charges.... 21,828 77 

Surpius for stock...... $37,690 12 


From this it will be seen that the com- 
pany has made a very considerable expend- 
iture on account of maintenance, and this 
plant, which has installed telephones ap- 
proximately to the capacity for which it 
was built, is maintaining itself and show- 
ing earnings equal to about three times 
its fixed charges. 

These are actual results, and in order 
that it may be seen that they are not 
altogether exceptional, I will quote 
briefly from the reports of two or three 
other companies showing the operation of 
plants in different-sized cities. 

The Lancaster Telephone Company, in 
a city having a population of less than 
10,000, made the following showing for 
the first nine months of 1901: 


Gross earningS............005 $5,479 14 
EXPENSES: 

Operating ........... $1,187 92 

Maintenance ......... 858 12 

General ............. 215 16 2,261 20 

Net earnings................ $3,217 94 

Taxes and interest........... 1,081 30 
Surplus -624.55.64-doekn eed $2,136 64 


This company is expending about six- 
teen per cent of its gross earnings for 
maintenance alone, and in gpite of that 
fact is earning more than three times the 
interest on its bonds. 

The Massillon Telephone Company, in 
a city with a population of about 18,000, 
made the following showing during fhe 
same period from January 1 to September 
30, 1901: 
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Gross earnings................ $9,641 93 
EXPENSES: 

Operating ........... $2,048 52 

Maintenance ......... 1,681 10 , 

General ............. 831 43 4,561 04 

Net earmings.................. $5,080 69 

Taxes ss sadagescdass $77 20 


Interest on bonds.... 1,875 00 


$1,952 20 1,952 20 


Surplus for stock........ $3,128 69 

This company is also expending about 
sixteen per cent of its gross earnings in 
maintenance alone, and it, too, is earning 
almost three times the interest on its 
bonds. 

Neither one of these two companies at 
Lancaster and Massillon has yet reached 
the ultimate capacity of its plant, but 
is utilizing only about three-quarters of 
its invested capital. 

At Youngstown, a city of approximately 
50,000 people, the telephone company 
shows earnings for the first nine months 
of 1901, as follows: 


Gross earnings................. $19,637 18 
EXPENSES: 
Operating .......... $3,584 34 
Maintenance ........ 3,182 88 
General ............ 2,474 47 9,241 69 
Net earnings..... A EAT $10,395 49 
Taxes .......snesne $1,492 47 


Interest on bonds... 6,000 00 7,492 77 


Surplus for stock....... $2,903 02 


In this company again is to be seen the 
fact that these independent companies are 
expending for the maintenance of their 
plants a sum equal to from fifteen per 
cent to twenty per cent of their gross 
earnings. The reason that the surplus of 
the Youngstown company does not show 
up so large as in the other companies 
quoted before is again due to the fact that 
the Youngstown plant like the Cuyahoga 
plant has scarcely made productive one- 
half of its capital invested, the plant being 
built for a very much larger ultimate ca- 
pacity than has yet been installed. 

As a matter of fact telephone invest- 
ments and independent telephone invest- 
ments especially are entitled on their earn- 
ing power to a very favorable considera- 
tion by investors, the independent com- 
panies particularly being fortunate in 
having delayed their period of activity 
until the time when telephone develop- 
ment has reached a high state of perfec- 
tion. The independent companies have 
benefited largely from the fact that nearly 
all independent plants are now entirely 
new and built of the very latest and best 
construction, material and apparatus, 
thus obtaining the most economy in oper- 
ation and the minimum of expense for 
maintenance. 

Remarkable as have been some of the 
results obtained by recently constructed 
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independent telephone plants in economy 
of operation and maintenance, they have 
far from reached the limit in this direc- 
tion, and I have no hesitation in saying 
that the operation charges, which in the 
case of the Cuyahoga Telephone Company 
amount to from $18 to $19 per telephone, 
and in the Kinloch Telephone Company, 
of St. Louis, which amount to about $32 
per telephone, will be reduced by good 
management to a figure approximately 
that attained by the Columbus Telephone 
Company, tî. e., about $12 per telephone. 

Nor is the item of depreciation as con- 
nected with telephone properties and street 
railway companies entitled to the consider- 
ation which is usually laid upon it by 
experts, for experience has shown that the 
growth of population and the increase 
of business render the franchises and 
earning power of these companies so much 
greater, that their net earning capacity 
easily increases to an extent far more 
than enough to carry the additional capi- 
tal account necessary to effect a complete 
reconstruction of the plants as often as 
that may become necessary. 

The real weakness of telephone securities 
lies in the uncertainty of the total invest- 
ment necessary to build any given plant. 
Experience has shown that the public de 
mand for telephone service is growing so 
rapidly that the existing companies are 
absolutely unable to satisfy it and a plant 
originally projected for a given capacity 
finds the entire switchboard capacity sub- 
scribed for before it is ready for operation, 
and great numbers of subscribers clamoring 
for the service, and the original projectors 
find it necessary to double, triple and even 
quadruple their originally contemplated 
investment in order to satisfy the wants 
of the public for such service. 

The effort to satisfy the extraordinary 
demand for telephone service by increasing 
the plant and investing the necessary capi- 
tal, even though it be two, three or four 
times what they originally expected to in- 
vest, has often drained the resources of 
the original projectors. This is exactly 
the case of the Everett-Moore Syndicate, 
of Cleveland. 

The success of the independent tele- 
phone companies has really been remark- 
able, considering the fact that they have 
usually been operated and managed by 
persons without any technical knowledge 
of telephones nor previous experience in 
the telephone business. The results ac- 
complished, however, would warrant one 
in saying, that to the investor who de- 
sires to buy a single bond or a dozen 
bonds, that his security is good and his 
returns sure, but to original investors, 
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who project the plants and make the first 
investment of capital, the business is un- 
doubtedly fraught with dangers and the 
safest sphere of operation, and one from 
which the best and safest returns are se- 
cured, is in the smaller or medium-sized 
cities of the country. 
Book Reviews. 

“Principles of Physics.” Frank M. Gilley, 
Boston. Allyn & Bacon. Cloth. 552 pages. 
5 by 734 inches. 511 illustrations. Supplied 
by the ELECTRICAL REVIEW at $1.30. 

This work is a text-book intended for 
use of high schools and the like. It is a 
good plain practical treatise and ought to 
find a field of considerable usefulness. 
Throughout the book the use of mathe- 
matics is sedulously avoided, and the prin- 
ciples of physics are made plain to the 
pupil from the physical side. The appara- 
tus used throughout is such as can easily 
be made by the experimenter. 


“Simple Mechanical Working Models: 
How to Make and Use Them.” The Model 
Engineer Series, No. 9. Percival Marshall, 
London. Dawbarn & Ward, Limited. Paper. 
64 pages. 34 illustrations. Supplied by the 
ELECTRICAL Review at 25 cents. 

A number of descriptions of simple 
working models by various contributors 
have been gathered from the pages of the 
Model Engineer, and have been presented 
in a revised and collected form in this 
little handbook, with a view to providing 
the young mechanic with a series of exer- 
cise for his skill. The various models 
described have all actually been made and 
found to work and the editor assures his 
young readers that their efforts will be at- 
tended with due success if the instruc- 
tions are carefully adhered to. 


“The Electrician Electrical Trades Direct- 
ory and Handbook for 1902.” Published by 
The Electrician, London. Cloth. 6 by 9% 
inches. Two volumes. 1,500 and 150 pages, 
very many illustrations, portraits, maps, 
charts, tables, etc. Supplied by the ELEC- 
TRICAL REVIEW at $6.00. 

This is the twentieth annual edition of 
the well-known “Blue Book,” which has 
long been known as one of the most satis- 
factory and valuable electrical directories 
published in the world. While naturally 
it is most largely devoted to British 
matters, the United States division is also 
excellent and very complete. For those 
doing an export business it is an almost 
invaluable compendium of information 
concerning the electrical trades in 
Europe and other countries. In addition 
to the trades’ directory the book contains 
much valuable biographical and other in- 
formation. 
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«The Evils of Prosperity.” 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In your issue of the twenty-second in- 
stant appeared an editorial entitled 
“The Evils of Prosperity.” Truly, the 
mind that inspired this article must have 
lapsed temporarily into an un-American, 
pessimistic mood. 

The vast majority of business men, 
knowing the solid foundation of the elec- 
trical business, upon the premises of your 
article, would arrive at the very opposite 
conclusion. 

In the infancy of any trade, more es- 
pecially in one of so complex a nature 
as the electrical, dealing with a power 
so little understood, the forms of ap- 
paratus undergo rapid changes. As 
years advance, experience leads to the 
adoption of certain standard designs for 
specified lines of work. This is the 
A. B. C. of evolution; the experimental 
stage, followed by the adoption of stand- 
ards. During the experimental stage, 
special designs, patterns and methods of 
manufacture raise the cost of the finished 
machine to a prohibitory point: only when 
the machines are standardized. and the 
cost of construction reduced to a mini- 
mum, does the general user participate 
in the utility of the new invention. Is 
this an evil of prosperity? 

In recent years the mechanical design 
of electrical machines has reached a 
point of excellence which is eminently 
satisfactory, and although the zenith of 


perfection may not yet have been reached, 


the disadvantages of changes in standard 
designs outweigh the possible gains. The 
electrical engineer well knows that there 
is a constant advance in the types of new 
machinery, he has but to visit the power- 
house of the Manhattan Elevated Rail- 
road in New York and compare the 5,000- 
kilowatt generators with the largest gen- 
erators erected two or even one year ago, 
and he will be convinced that the strides 
made even in so short a time are simply 
prodigious. 

The mind of man is never for a moment 
inactive, and the fact that some apparatus 
is standardized is evidence that the 
thought and brain energy of the engineer 
is released from care of the standard de- 
tails, and the designing of special tools, 
and can devote his thought more exclu- 
sively to the advance of the science and 
the development of newer types of ma- 
chinery. Electrical apparatus as a whole 


_ ig not yet standardized, although certain 


parts are fast reaching that much desired 
stage; for instance, it is for the con- 
venience of the consumer that the sockets 
and voltage of incandescent lamps should 
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be standardized, but that in no way pre- 
cludes improvements in the incandescent 
lamp as a whole. 

The writer of the editorial instances 
Germany and Austria as having recently 
suffered from industrial depression to a 
marked degree, and the manufacturing 
establishments of the United States as 
heing crowded with work. The conclu- 
sion drawn from these premises is that 
the German and Austrian factories, being 
partially idle, have had ample opportunity 
to develop novel ideas, new systems and 
new apparatus in great abundance. The 
unfortunate manufacturer of the United 
States, being crowded with work, has 
lacked these opportunities, and has lapsed 
into the making of machinery of the 
“cakes of soap” and “barrels of flour” 
style. May it not be true that the re- 
spective conditions of the electrical trade 
of these countries is due to the style of 
apparatus turned out by them. The 
Teutonic brain is essentially metaphysical 
and analytical, its ingenuity maintaining 
its possessors in the foreground of in- 
ventive discovery. The tyro in the history 
of electrical science is fully aware that to 
the Germans can be ascribed some of the 
earliest glimmerings of advances in the 
field of invention, and the whole world 
is indebted to them for their work. But 
on the other hand, the application of elec- 
tricity to the commercial industries of the 
world in its present very substantial form 
has not been brought about by the 
Teutonic nations, but bv the American. 
It is in this country that the solid advance 
in manufacture. and the general applica- 
tion of the electrical current as a means 
for facilitating industrial operations have 
taken place. A proof of this is that the 
conservative English railroad companies 
of London have quite recently adopted the 
American system of traction for their un- 
derground lines, and rejected the one put 
forward by a German company, although 
the first cost of the latter was apparently 
far less, 

One must bear in mind that the 
European and American methods of 
manufacture differ radically. A large 
manufacturing concern in England had 
recently to decide whether a contract for 
the clectrical equipment of their shops 
should be placed in Europe or in the 
United States. The European equipment 
was guaranteed to last for fifteen years, 
whereas the guarantee from the United 
States was limited to three years. The 
price of the latter was more favorable 
than any that could be offered by 
European makers, and was accepted. But 
it was not the price alone that decided 


Vol. 40—No. 14 


the placing of the contract, for the pur- 
chasers knew well that by the end of a 
few vears, whichever system was adopted, 
the machinery would be more or less 
obsolete. This does not support the sug- 
gestion put forth in vour editorial that 
electrical machinery is standardized, and 
is henceforth to he turned out like “cakes 
of soap.” 

The other day an Australian engineer 
in his preliminary report strongly recom- 
mended the adoption of an American sys- 
tem for a street car line, mainly because 
the svstem and apparatus were standard- 
ized, whereas the competing office emanat- 
ing from Europe lacked this recommenda- 
tion. 

The Germans are doing good work in 
the application of polyphase current di- 
rectly for traction purposes, but at pres- 
ent this is experimental, although bruited 
abroad hy electrical publications, as if the 
trains between Paris and Berlin were 
already driven by it daily. In this coun- 
try, where competition in the electrical 
husiness is so keen, the experiments made 
in any new field are seldom divulged to 
the public until they have emerged from 
the chrysalis state, and have been so thor- 
oughly worked over in theory and prac- 
tice that the manufacturer is prepared to 
accept a contract for a complete installa- 
tion, and to guarantee successful opera- 
tion. , 

The pessimism of your editorial is mis- 
placed. Indeed the present prosperity of 
electrical manufacturing companies is a 
direct incentive to further experimental 
research. New inventions, improvements 
in detail, and a solid advance in design 
and structure are continually occurring. 
Were it not for these conditions the elec- 
trical publications would be far less in de- 
mand by their numerous readers. A 
prominent clectrieal engineer, connected 
with one of our largest manufacturing 
companies, in replying to a remark similar 
to the ideas expressed in your article, 
stated, “A large manufacturing company 
can not afford to get behind the times.” 


RcrcecuaM HARDING. 
Pittsburgh, Pa., March 25. 


[Mr. Harding is the first correspondent 
who has ever accused us of pessimism. 
To foresee the evils resulting from present 
tendencies and suggest remedies for them 
seems to us to be precaution rather than 
pessimism. Doubtless Mr. Harding has in 
mind a certain great manufacturing estab- 
lishment in Pittsburgh, and his vision of 
the truth of our suggestions is dimmed by 
the excellence of its equipment and man- 
agement. Yet his “prominent electrical 
engineer” repeats the very spirit of our 
assertions when he says that “a large man- 
ufacturing company can not afford to get 
behind the times.” —Eps.] 
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A Hospital Power and Lighting 
l Plant. 
The magnificent building of the Society 
of The Lying-In Hospital of the city of 
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volt and ampere-meters. There are eleven 
switches for the storage battery light and 
power generators and twenty-two light 
switches, with nine circuit-breakers, and 


SWITCHBOARD IN THE Ly!NG-IN HOSPITAL. 


New York, at Second avenue and Seven- 
teenth and Eighteenth streets, is a model 
in its every requirement. One of the feat- 
ures of the equipment of this building is 
the installation of electric apparatus for 
lighting and power. In the accompany- 
ing illustrations are shown portions of the 
engine-room and the switchboard. 

This engine-room is forty feet wide, 
fifty feet long and seventeen feet in 
height, and contains three Westinghouse 
generators direct coupled with Pheenix en- 
gines. The engines are respectively of 
200 horse-power, 300 horse-power and 400 
horse-power, driving at 100, 150 and 200 
kilowatts. There is also a series booster 
of ten kilowatts capacity, giving thirty 
volts and 333 amperes. To the right of 
Fig. 1 is a steam gauge board six feet 
high and five feet wide, and one Edson 
recording steam gauge. Fig. 2 shows the 
switchboard. This is constructed of 
Mazise marble and is twenty-two fect 
long and eight feet high with eight light 
brackets controlling all the electricity 
used for various purposes in every floor 
of the building. There are two Thompson 
recording wattmeters of 115 to 120 volts 
and 2,500 amperes, one each for power 
and light and two Chauvin & Arnoux 
ampere and volt-registering machines for 


the battery, and eight other indicating 
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the building for two days in case of any 
accident to boilers or machinery. 

Four motors are located at different 
points in the cellar of the building and 
form part of the ventilating plant. Each 
of these motors drives a fan nine feet in 
diameter and five feet wide and supplies 
air for 2,500 square feet of heating sur- 
face, forcing a uniform temperature into 
various parts of the building for use in 
the wards and bedrooms. A thirty-horse- 
power electric motor also turns a fan 
eight feet in diameter and four feet wide 
for supplying the engine-room and fire- 
rooms with cool air, and also an exhaust 
fan to remove the foul air. A system of 
electric fans, sixteen in number, is used 
for the purpose of drawing the air from 
the wards and rooms while a fresh supply 
is forced in. These exhaust fans are 
located on the roof in shafts. There are 
also fans for air supply and exhaust in 
the operating theatre, one in the mortuary 
and one in the laundry on the top floor 
and another in the kitchen. 

The power for ringing the bells in the 
different. wards is supplied by a small 
motor-generator which has an automatic 
auxiliary of five cells. In each of the 
wards at the head of each bed is a re- 
ceptacle in the wall. A portable lamp- 


GENERAL VIEW IN ENGINE Room or THE New Lyinc-Ixn HOSPITAL IN New York CITY. 


bracket, with a cord and plug to be in- 
serted in this receptacle, confines the light- 
ing to any particular portion of the room. 
The rooms are lighted by a special method 


one switch for transfer and three ground 
detectors. 

A storage battery room, eighty feet 
long, twelve feet wide and seven feet high, 
contains sixty cells of chloride accumu- 
lators with a capacity of 2,500 amperes 
and will store sufficient electricity to run 


of fixture. Five incandescent lamps are 
suspended from the ceiling and below 
these is placed an inverted cone throw- 
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ing the light to the whitened ceiling 


above. A special dimming apparatus con- 
trols a part of the lights in these inverted 
cones, and if desired the illumination may 
be very much softened by manipulating 
the turning key in a wall socket. 

An electric ambulance is a part of the 
equipment of this hospital, the distinctive 
feature of which is a method of opening it 
for placing the patient within. This is 
done by letting down and raising one 
each of the two side panels. The patient 
is placed on a stretcher and can then be 
easily slid in. This novel and con- 
venient arrangement was devised by Dr. 
James W. Markoe, surgeon in chief of the 
hospital. The ambulance is lighted by 
small windows in the top in the daytime 
and by a cluster of electric lights at night, 
and is propelled by the usual forty-cell 
storage battery, being kept in a small room 
specially designed for the purpose and 
equipped with a suitable charging-board. 


Tide Harness Wanted. 


The current number of an English con- 
temporary publishes the following inter- 
esting paragraph: “The vast energy of 
the tides round the British Isles is just 
now attracting the attention of several 
municipal councillors. Thus, both at 
Brighton and Liverpool correspondence 
in the daily press is being published on 
this subject. In Liverpool Councillor 
M’Guffie advocates the offering of a £7,000 
premium for the most practical device 
for harnessing the tides which flow past 
the Liverpool docks. He has not yet per- 
suaded the council to make this offer, and 
we are sure that the council will not do 
so if it takes the advice of its able 
harbor and borough engineers. It is ex- 
ceedingly difficult to get the non-technical 
man to believe that although there is.a 
great amount of energy in the tides, the 
cost up to the present of utilizing this 
energy makes it unavailable for practical 
purposes. On the score of availability the 
tides are unfortunately worse off than 
large waterfalls, and yet we know of sev- 
eral instances in which the utilization of 
waterfalls by engineering works brings the 
annual cost of the energy so obtained to a 
higher figure than would be the case if 
the same energy were produced in the 
same position by means of coal-fed boil- 
ers.” 


A news despatch from Wellington, New 
Zealand, dated March 20, says that the 
laving of the Australian-New Zealand sec- 
tion of the British transpacific cable has 
been completed. 
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The Electrical Equipment of the 
Library of Congress at 
Washington. 

Electricity plays an important part in 
the daily operations of the Library of 
Congress, without doubt the finest public 
building in Washington. The magnitude 
of the building—it is 470 feet in length 
by 340 feet in width, covering nearly three 
and three-quarter acres of ground—not 
only required a special design of heating 
apparatus, but indicated a need of facili- 
ties for communication between all parts 
of the building and the transmission of 
books between shelves and reading-room 
superior to those ever before required in 
libraries. Pneumatic tubes, telephones 
and book-carriers were therefore devised 
and installed that are unique in many re- 
spects. . 

Steam for all warming and power is 
supplied by sixteen 60-horse-power boilers 
in two batteries located under the parking, 
near, but quite outside, the building at the 
east front. There also are the elevator 
and house pumps and the coal vaults of 
3,000 tons capacity. About one-half of 
the boilers is under steam at one time, 
operating the main electric-lighting en- 
gines from dusk until 10 P. M. every week- 
day except holidays, and the elevator and 
the book-carrying machinery, ventilating 
fans and pneumatic-tube apparatus all 
day and evening of the same days, and 
for lighting the grounds every night the 
year round. Three thousand four hun- 
dred tons of coal are consumed annually. 
Probably two-thirds of the warming of 
the ‘building during cold weather is ob- 
tained incidentally without extra cost from 
the exhaust steam of the engines and 
pumps. 

The heating apparatus is located al- 
most entirely in the cellar, and is on the 
so-called indirect system, which combines 
the warming with the ventilation of the 
building. Fresh air, taken direct from the 
outside, is heated by warm-water coils in 
separate stacks distributed throughout the 
cellar and carried in closed ducts and 
flues direct to the respective rooms. The 
water coils are arranged in six separate 
divisions, each with its system of circu- 
lating pipes and a pair of heaters or 
“hot-water stoves,” wherein the water is 
heated by low-pressure steam from the 
engine exhausts or direct from the boil- 
ers, as conditions may require. Warming 
and ventilation are thus accomplished by 
steam through the medium of circulating 
warm water. It is probably the largest 
existing apparatus operated on this un- 
usual plan, found to be the most econom- 
ical for the extensive area covered by the 
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building. The ventilation is mainly 
natural, by means of direct flues from the 
rooms to the roof. A few electric blowers 
are used for the main reading-room and 
book-stacks in summer. 

For day lighting the building contains 
some 2,200 windows and extensive sky- 
hghts. For night service there are 7,624 
incandescent electric lamps of various 
powers, equivalent to 9,863 of the ordi- 
nary sixteen candle-power. Of these -the 
equivalent of about 4,900 sixteen candle- 
power is in niehtly use until ten o’clock, 
while the Library is open to the public. 
The grounds are lighted all night by 184 
lamps. The electric generating plant, lo- 
cated in the cellar, consists of three 100- 
kilowatt and one 25-kilowatt dynamos, 
driven by steam engines of about 400 
horse-power in all. 

The passenger elevators are located in 
the main stair hall, one large elevator for 
both passenger and freight near the rear 
entrance, one in each of the three book- 
stacks, one in the reading-room, one in the 
rear area and one in the boiler-room, all 
operated in one hydraulic system by a 
single pump. The building is provided 
with a local telephone exchange connected 
with the Capitol and city exchanges, by 
which communication with the Library 
may be had at all times, not only from all 
parts of the Capitol, but from any tele- 
phone of the public exchange. 

The book-carriers consist of a pair of 
parallel endless sprocket chains, twenty 
and one-half inches apart, driven through- 
out the day, without stop. by a small elec- 
tric motor at a speed of 100 feet per 
minute. The chains run over sheaves of 
such size that the book trays, hanging on 
trunnions between the chains, may pass 
freely over the axles at the several changes 
of direction along the route. 


—— > 
Electric Light in Nicaragua. 


A monopoly to light the chief towns of 
Nicaragua has been secured from Presi- 
dent Zelaya by a party of Americans who 
left Greytown recently. Dynamos, wire, 
carbons and all the necessary parapher- 
nalia to do the work were carried with the 
party. The Nicaragua Electric Light 
Company, which was organized in New 
Orleans a few weeks ago, will carry out 
the work. 

There will be two plants, one at Mane- 
gua, the capital, a town with a population 
of 25,000. The other, which will obtain its 
power from the falls of a river, will 
illuminate the three cities of Don, 
Granada and Messaya, with a joint popu- 
lation of 80,000. 
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CONVENTION OF THE INTERSTATE IN- 
DEPENDENT TELEPHONE ASSO- 
CIATION. 


THE CHICAGO MEETING OF THIS INDE- 
PENDENT TELEPHONE BODY PROMISES 
A LARGE ATTENDANCE. 


The initia] meeting for organization of 
the Interstate Independent Telephone As- 
sociation, which will be held at the Sher- 
man House, Chicago, on April 9, 10 and 
11, already exhibits every indication of 
being a gratifying success. The object of 
the meeting is to form a strong association 
of actual operating independent telephone 
interests of the middle western section of 
the United States. In this district of the 
country, as is well known, there is much 
the largest development of independent 
telephony that exists anywhere. 

Arrangements have been made for 
special railroad rates from all points in 
the seven states of Illinois, Wisconsin, 
Michigan, Indiana, Kentucky, Missouri 
and Iowa. An elaborate programme has 
been prepared for the entertainment of 
those in attendance, in addition to which 
a number of interesting and instructive 
papers will be presented. No less than 
three state associations have advised the 
committee of arrangements that they will 
be present in a bodyand a very largeattend- 
ance is anticipated. The arrangements of 
the committee have included special rates 
at the Sherman House and a banquet on 
the evening of April 9, which will be given 
by telephone manufacturers, supply 
houses and dealers who have contributed 
very largely for this purpose. Invitations 
have been issued to all independent tele- 
phone men, emphasizing the importance 
of the occasion. A large number of 
elaborate exhibits have been prepared by 
manufacturers of telephones and tele- 
phone apparatus, and it is believed that 


this first convention of the new associa- 
tion will be one of the most important 
that has marked the history of the inde- 
pendent telephone development. 


— mma 
WESTERN OFFICE OF ‘ELECTRICAL 
REVIEW.” 


The western office of the ELECTRICAL 
ReEvIEw has been removed to 412-413, 
No. 40 Dearborn street, corner of Lake, 
Chicago. It is in charge of Mr. Charles 
F french, who has for years been indirectly 
associated with the ELECTRICAL REVIEW, 
and is a practical newspaper man. Mr. 
Ffrench now assumes control of the west- 


ern business, and will at all times be 
glad to see at his office friends of the 
ELECTRICAL REVIEW, and those who in 
any way are interested in electrical 
matters. 
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The Telephone and Telegraph Interests 
of the United States. 


The Wall Street Journal, in reviewing 
the telephone-telegraph situation of the 
country in its issue of March 27, says: 


A gentleman thoroughly familiar with 
the telegraph and telephone situation says 
that the formation of the new Western 
Telephone and Telegraph Company was 
the first move toward an amalgamation of 
all the telephone interests in the country 


working under the American Telephone 
and Telegraph Company patents. The re- 
cent appointment of the president of the 
Cumberland Telephone Company as presi- 
dent of the southwestern division of the 
new Western company, and the appoint- 
ment of the president of the Nebraska 
company at the head of the northwestern 
division of the Western company and the 
appointment of the president of the Mis- 
souri-Kansas company at the head of the 
Wisconsin company is a step of progress 
in the direction indicated. 

The saving by a consolidation of the 
telegraph and telephone interests in oper- 
ations will be at least thirty-three per 
cent. At present there are three exten- 
sive lines of wire communicating facili- 
ties all over the country used only to 
about seventy-five per cent of their ca- 
pacity. 

The amalgamation would dispense with 
at least two-thirds of the offices where 
there are three in any one city or location 
as one manager with assistance can 
handle both the telegraph and telephone, 
the operation of which is so nearly alike. 
The same is true regarding the repair and 
reconstruction forces. There being 
twenty-five per cent excess wire facilities 
no new copper wire would be required for 
many years. No consolidation of interests 
offers a better opportunity for financiers 
than that of the telegraph and telephone, 
and when made the quality of the service 
at a less rate than that now charged with 
the enormous facilities would improve. 

A telegraph man says: “I believe that 
these interests can be put together on a 
basis of $300 for Bell, $150 for Western 
Union and $250 for Postal and Com- 
mercial cable and the capitalization be far 


below the capitalization of the steel - 


properties or many others that have been 
successfully floated.” 


Foreign Uses of Oii Fuel. 


The United States consul at Cardiff, 
Wales, Mr. Daniel T. Phillips, has been 
the recipient of enquiries as to the like- 
lihood of oil fuel being introduced there. 
After considerable investigation, he has 
made the following interesting report: 

I venture to prognosticate that this new 
combustible is destined ere long to revolu- 
tionize the coal markets of the world. The 
abnormal cost of steam coal in Great 
Britain—particularly in Wales—and the 
exorbitant price of the best coal (£1 6s., 
or $6.50, per ton) are calculated to hasten 
this revolution. 
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An impetus was given to this industry 
five years ago, when petroleum discovered 
in Borneo was found to be well adapted for 
fuel purposes. This field is owned by the 
Shell Traneport and Trading Company, 
Limited. Last year (1901) the exports 


‘exceeded 100,000 tons. 


The Dutch Steamship Company uses 
this fuel in its boats; the Hamburg- 
American Line has built four new 
steamers adapted for oil fuel, and run 
them in the Eastern trade with marked 
success ; the North German Lloyd has two 
local steamers using oil; the East 
Asiatic Company, of Copenhagen, em- 
ploys this fuel in its local boats, and is 
building two ocean-going steamers with 
the intention of using it; and the China 
Mutual is preparing three boats for the 
employment of oil. 

The prejudice against this sort of fuel 
is passing away. Several firms are con- 
templating a change in their method of 
steam production, which they predict will 
be as safe as the old method and more 
economical. The advantages are eaid to 


First. The saving of labor is large; 
there will be no ashes to hoist overboard 
after each watch; no need of stoking. All 
that will be necessary will be to watch the 
water in the boilers; the feeding of the 
fuel to the furnaces will be automatic. 

Second. Fewer deck hands will be 
needed, as the dirt caused by coal shovel- 
ing will be done away with. 

Third. Under proper combustion no 
smoke will be generated; every atom of 
oil is of calorific value; there is no residue. 

Fourth. The fuel may be stored in the 
double bottom of a ship, the forepeak, 
afterpeak, and tanks under the engine | 
room, thus occupying space not utilizable 
in any other way. No rust is possible 
where it is stored. The space now filled 
bv coal bunkers is thus available for cargo ; 
oil stores in a space of thirty-five feet per 
ton, as against forty-four feet per ton of 
coal. The last results obtained show that 
Messrs. Thorneycroft have evaporated 
18.95 pounds of water per pound of oil 
in their torpedo-boat type of boiler, but 
in ordinary locomotive types fifteen 
pounds of water per pound of oil is ob- 
tained. 

Fifth. The oil fuel has a higher con- 
centration of heat for manufacturing than 
can be obtained with coal. 

Until recently, oil fuel was held at a 
figure which did not enable it to compete 
with coal. A few months ago, however, 


oil in tremendous quantities was dis- 


covered in Texas, and the Shell company 
found that it was capable of giving the 
same results as are derived from Borneo 
oil. An enormous expansion of its use 
may be expected. 

The Great Eastern Railway, in this 
country, has already a large number of 
locomotives using this fuel. It says 
that by its use steam is more easily pro- 
duced and is maintained up the steepest 
gradients, and great economy is effected 
by reducing the supply of oil when de- 
scending or remaining stationary, the life 
of the boilers is prolonged, inasmuch as 
the tubes do not foul. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE. 


GIVING CONCISELY THE SUBSTANCE OF IMPORTANT PAPERS IN THE SCIENTIFIC, ELECTRICAL 


AND ENGINEERING PRESS OF THE 


HE following paragraphs give, in 
condensed form, the substance of 
the principal articles appearing in 

the engineering and scientific press of this 
and other countries. They represent 
simply the gist of the article in each case, 
having been compiled and abstracted from 
the original sources, to which credit is 
given. The journals read for the prepara- 
tion of these abstracts are the principal 
publications in the English, French, Ger- 
man, Danish, Spanish, Italian and Portu- 
guese languages. ‘These reviews of the 
technical press will appear regularly in 
the ELECTRICAL REVIEW. 
Gelatine Engraving on Glass. 

M. L. Cailletet has presented to the 
French Academy of Sciences a process for 
frosting and engraving on glass and crys- 
tal by the use of gelatine. The process 
consists of simply painting on a strong, 
hot solution of glue which is allowed to 
dry. As it drys it contracts and the 
adhesion of the glue to the surface of the 
glass is sufficiently strong to tear off lav- 
ers of the surface, leaving a beautifully 
frosted design. By a mixture of six per 
cent or less of potash alum or various 
other ervstalline chemicals, very beautiful 
crystalline patterns are obtained.— L [n- 
dustrie Electrique (Paris), March 10. 

a 


Nickel-Oxide Accumulators. 


Two years ago zinc and nickel-oxide 
accumulators were recommended by T. 
Michalowski. A patent specification by 
A. Dun, Frankfort-on-Main, Germany, of 
early date mentions nickel oxide. Micha- 
lowski was the first to find out that nickel 
oxide is an endothermic compound. Com- 
pact nickel plates are difficult to prepare 
and porous nickel plates are not stable. 
Michalowski recommends this process: 
A grating is formed of nickel wire 
netting; on this an alloy of nickel and 
zine is deposited by electrolysis. The plate 
is then placed in concentrated caustic 
potash. This dissolves out the zine leav- 
ing fine pores which are afterward filled 
with nickel oxide.—Engineering (Lon- 
don), March 14. 

Fused Quartz. 

Mr. R. S. Hutton recently read a paper 

on the possible use of fused quartz for 


making vessels in which to study high- 
temperature phenomena and especially 
for high-temperature gas thermometers. 
The use of the oxyhydrogen flame for 
producing this material has not been very 
suceessful, as the flame is not hot enough. 
The author's experiments on the electric 
arc have led him to conelude that it could 
be used as a source of heat for fusing 
silica without fear of reduction spoiling 
the results. He used a furnace working 
at 50 volts and 300 amperes, in which 
quartz melts in a minute or two with ease. 
Iis object was to produce thick walled 
tubes of quartz, which he has done very 
successfully.—The Electrician (London), 


March 14. 
# 


Canals in Great Britain. 


Mr. George Cawley, of Westminster, 
England, has published a pamphlet en- 
titled “The Future of British Canals,” 
which has an important bearing on the 
question of the cheapening of imland 
transport in that country. The author 
makes a plea for immediate parliamentary 
action in respect to canals, and is of the 
opinion that the improvement and estab- 
lishment of canal transportation on 
proper business and engineering lines 
would provide an easy and effective com- 
petition with railways to the great ad- 
vantage of manufacturers and business in 
general. New methods of towage are re- 
quired in order to bring about a reduc- 
tion of expenditures and a greater free- 
dom of trattic.— Electrical Engineer ( Lon- 


don), March 7. 
A 


Simple Frequency Measuring Instrument. 

A simple apparatus for measuring the 
frequency of alternating currents is de- 
scribed by Herr K. E. F. Schmidt. Ina 
glass tube about an inch in diameter and 
two or three feet long a tight fitting pis- 
ton slides and is provided with a long 
rod, upon which is a mark running in 
front of a scale so that the movement of 
the piston may be measured. In front of 
the open end of the tube, and at a dis- 
tance of one or two centimetres from it, 
is plaecd the diaphragm of a telephone 
actuated by the current to be measured. 
By moving the piston along the tube 
points of maximum and minimum loud- 
ness of tone may be found, The distance 
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between these as measured on a scale is 
half the wave length of the telephone tone 
in air, from which the vibration period 
may immediately and easily be calculated. 
—Annalen der Physik (Berlin), Band 7. 
f 
Alcohol for Use in the Arts. 

‘he problem of finding a suitable out- 
let for the over-production of alcohol in 
several European countries is engrossing 
much attention in the scientific press. 
In Spain the Ministry of the Interior has 
taken up the matter and is endeavoring 
to extend the use of alcohol for lighting, 
heating, and as a substitute for gasoline 
in explosive engines. The alcohol is of 
the “denaturalized” type, which means 
that it is mixed with a sufficient quantity 
of petroleum oils to make it undrinkable 
and thus not to bring the cheap com- 
mereial alcohol in competition with that 
manufactured as liquors. It is calculated 
that in Spain a hektare (2.45 acres) of 
ordinary land will produce annually $100 
worth of commercial alcohol. The plant 
from which aleohol is distilled is the 
“eotufa” which resembles the potato, but 
is rich in sugar.—Rerista de Obras Pub- 
licas (Madrid), March 6. 

# 
Single-Contact Coherers. 

In a note by M. Edouard Branly, be- 
fore the French Academy of Sciences, he 
describes some very interesting results ob- 
tained with single-contact coherers. .Three 
small metal rods are made into a tripod 
and allowed to rest upon a polished steel 
plate. The behavior of this arrangement 
under various conditions of polish and 
cleanliness of the feet of the rods is very 
interesting. . An extremely sensitive 
coherer of this kind is made of three sew- 
ing needles arranged in a small tripod, 
eye ends down, and resting on a plate of 
polished steel. A cell giving one-half 
volt is used in circuit with them. Three 
knitting needles with one volt in circuit 
give also extraordinarily sensitive results. 
By properly adjusting the weight of the 
tripod, the tension of the cell and the re- 
sistance in circuit, a coherer of great 
delicacy can be constructed which requires 
only the slightest jar to bring it back to 
its high-resistance condition.—L’Industrw 
Electrique (Paris), March 10, 
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Tantalum Made in the Electric Furnace. 

In a note by M. E. Moissan, before the 
French Academy, he describes the prepar- 
ation of the rare element tantalum in the 
electrical furnace. Anhydrous tantalum 
oxide of the formula Ta,0,, obtained 
from the fluoro-tantalate of potassium, is 
mixed with sugar charcoal in the quan- 
tities expressed by the equation 

Ta,0, +5 C = 2 Ta + 5 CO. 
and the mixture is heated ten minutes in 
the electric furnace with a current of 800 
amperes at sixty volts. A mass having a 
crystalline fracture is obtained. Selected 
specimens contain only one-half of one 
per cent of carbon. This tantalum is 
practically pure, has a specific gravity of 
12.79, is hard enough to scratch glass, is 
infusible in the hydrogen blow-pipe, and 
exposed to the air slowly becomes con- 
verted into the oxide. The chemical 
character of tantalum is much similar to 
that of niobium and is more like that of 
the non-metallic elements than of metals. 
—Comptes Rendus (Paris), exxxiii. 
A 


Shale Oil Manufactured by Electric 
Process. 


The Oakbank Oil Company, at Mid- 
Calder, near Edinburgh, Scotland, has put 
ın an extensive installation for manu- 
facturing oils from shale by electric power. 
The works and mines are two miles apart 
and power is transmitted over this dis- 
tance. In the production of oils from 
shale, the shale is roasted in retorts and a 
mixture -of air and steam is passed 
through the hot mass. The gases produced 
are drawn off and condensed, the dis- 
tillate containing a mixture of hydrocar- 
bons carrying from light mineral oils up 
to paraffine wax. These are separated by 
the usual refining processes. The elec- 
trical plant installed at the works com- 
prises two 400-horse-power steam-driven 
generating sets of the Westinghouse type, 
giving three-phase current at 3,300 volts. 
The secondary pressure for the motors is 
440 volts. These are used for driving 
hoists, breakers, hauling gear, exhaust 
fans for drawing gases from the retorts 
and for various machine tools and for 
operating a light railway. All of the mo- 
tors are induction motors, ranging up to 
150 horse-power.—Engineering (Lon- 
don), March 14. 


A 
British and American Patent Law. 


In a paper read by Mr. Percy Griffith 
before the British Society of Engineers, 
he draws some interesting comparisons 
between British and American patent 
methods. A British patent is merely a 
registration of date and a disclosure of 
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the invention, is valid for fourteen years 
and costs $495. An American inventor is 
given the benefit of an unprejudiced ex- 
amination and investigation by technical 
experts for $15, and if his patent passes 
through the ordeal successfully has to 
pay only $20 more for seventeen years’ 
protection The chances that an Ameri- 
can patent passes safely through a law 
contest are as 74 to 100, whereas the 
chances of a British patent being found 
valid are only 58 to 100. [In seven 
American states, noted for the inventive 
characteristics of their people, the capital 
value per capita of the population is $682. 
In seven other states, having populations 
of low inventive capacity, the capital 
value per capita is only $176. Seven- 
eighths of the hundreds of millions of 
dollars of capital invested in American 
manufacturing industries are applied to 
the manufacture of patented articles, 
products or machinery.—The Mechanical 
Engineer (London), March 8. 
A 
Deflection of Becquerel! Rays. 

Herr W. Kauffman has conducted a 
highly interesting investigation of the 
magnetic and electrical deflection of Bec- 
querel rays and the apparent mass of elec- 
trons. He determined the ratio of charge 
to mass and the velocity of the Becquerel 
rays produced by a small crystal of 
radium bromide. Since these rays are 
not homogeneous, but seem to consist of 
a mixture of various kinds of radiation, 
a fine pencil of them is broadencd into a 
band when it is deflected. The author 
made use of the method of crossed spec- 
tra, allowing electrical and magnetic lines 
of force to act at the same time and 
parallel to each other so that the two de- 
flections are normal to one another. The 
fine pencil of rays is thus made to trace a 
curve on a photographic plate and in this 
curve every point corresponds to a differ- 
ent value of velocity and the ratio of 
charge to mass. The magnetic field em- 
ployed was 299 absolute units and 
the electrical field 44.3 x 10" absolute 
units. The whole apparatus was enclosed 
in a completely exhausted glass tube. 
Exposures of forty-eight hours were 
made. The values of velocity and ratio 
of charge to mass are given in the fol- 
lowing table: 


v X 107° e/m x 10—'! 
POOie eld. SESAT aie Eaa 0.63 
E O R E EE E E E E 0.77 
PAES: EE EE I EE E E EEE 0.975 
PR to EE E E E E a wes 1.17 
SISO E TE E EENT T 1.31 


From this it appears that the mass of the 
electrons increases with their velocity, 
which is in accordance with theory if 
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the electron consists either wholly or 
partly of an apparent mass in the elec- 
tromagnetic sense. The author attempt- 
ing to calculate the ratio of the real to the 
apparent mass finds that, for velocities 
small in comparison with that of light, 
this ratio is three—Beiblitter zu den 
Annalen der Physik (Berlin), February. 
P) 
The Osmium Lamp. 

The Welsbach osmium lamp was shown 
for the first time in public at a recent 
meeting of the Electrotechnical Union in 
Vienna. Osmium is a metal of the plat- 
inum group, and is found almost invari- 
ably in combination with iridium. It has 
the high specific gravity of 22.5 and is 
the heaviest known body. It is very hard 
and melts at the temperature of 2,500 de- 
grees centigrade. It can be brought to 
a high state of incandescence, emitting a 
brilliant light before this temperature is 
reached. Until recently the only uses of 
the metal have been in the iridium alloy, 
which has been employed for the tips of 
gold pens and for some of its salts which 
are used in microscopy and as chemical 
reagents. In making the lamps the gray 
osmium powder is reduced to a pasty mass 
by a suitable mixing ingredient and 
squirted into filaments. These are about 
the size of sewing thread. They are wound 
into their proper form and heated to red- 
ness in an atmosphere of ordinary illumi- 
nating gas. The heating is accomplished 
by electricity. The filament contracts 
considerably and rapidly while hot and is 
reduced to metallic osmium in a few 
minutes. It has not been stated whether 
the bulbs in which these filaments are 
placed are exhausted of air or not. The 
consumption of the lamps is stated to be 
one and one-half watts per candle-power. 
It is also claimed that this efficiency is 
retained throughout the life of the lamp. 
In some curves which were shown a lamp 
beginning at 14.8 candle-power at the end 
of 200 hours of burning showed 16.5 
candle-power and slowly diminished until, 
after 1,000 hours of burning, it showed 
fifteen candle-power. The light from the 
lamp is very white. It is stated that the 
commercial manufacture of the lamp is 
already well started. They are made for 
low voltages, twenty-five volts seeming to 
be standard.—L’ Electricien (Paris), 


March 8. 
f 


Electrical and Magnetic Properties of 
Iron Alloys. 


For ten years past Professor W. F. 
Barrett, of Dublin, and Messrs. W. 
Brown and R. A. Hadfield have been 
engaged in research on the electrical 


448 


and magnetic properties of iron al- 
loys. One hundred and ten speci- 
mens were tested, the method in each 
case being to cast the metal into ingots 
which were then forged into bars, raised 
to a bright, red heat, and rolled out into 
rods forty inches long and 0.2 inch in 
diameter. These were first tested and 
afterward thoroughly annealed at 1,000 
degrees centigrade and allowed to cool for 
100 hours preparatory to further testing. 
Fifty-nine of the rods represented alloys 
of two components, forty-four of three 
components, and seven contained more 
than three elements besides iron. The 
standards of comparison were hard drawn 
electrolytic copper rods and Swedish iron 


rods containing only one-tenth per cent of 


impurity. This iron had a conductivity 
of 16.5 per cent with reference to copper. 
Resistances were determined by the 
potentiometer method. The highest re- 
sistance of any commercially useful wire, 
97.5 microhms per cubic centimetre, was 
found in an alloy of iron with twenty-five 
per cent of nickel and five per cent of 
manganese. This alloy has extraordinary 
properties of various kinds. Looking at 
the general results it is noticeable that all 
mixtures with iron diminish the con- 
ductivity, even though the additional ele- 
ment be itself a better conductor than 
iron. The effect of carbon is so marked 
that in the absence of other impurities 
the percentage of carbon present may be 
estimated from the resistance. The effect 
of a small quantity of an additional ele- 
ment is much stronger than that of subse- 
quent additions to rich alloys. Annealing 
always diminishes the resistance of alloys. 
Hardness, as a rule, grows with resist- 
ance. Chromium makes iron hard and 
decreases its permeability. Steel contain- 
ing five to seven per cent of tungsten is 
excellent for permanent magnets. Com- 
posite alloys behave very curiously. A 
steel containing 86.7 per cent iron, 
thirteen per cent manganese and 0.26 per 
cent carbon is practically non-magnetic 
but, unfortunately, too hard to be of any 
use. A steel, however, containing 79.35 
per cent of iron, 10.25 per cent of manga- 
nese, nine per cent of nickel and 1.4 per 
cent of carbon is also non-magnetic, but 
is easy to work. Steel containing two and 
one-half per cent of silicon exhibits higher 
permeability and lower hysteresis than the 
purest Swedish charcoal iron, and a two 
and one-half per cent aluminum ateel 
is probably still superior.—Hngtineering 
(London), March 14. 
a 
The Berlin Elevated Railway. 
The route of the new line of elevated 


- and underground electric railway in Ber- 
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lin lies to the south of the Metropolitan 
Railway in that city and forms almost a 
straight-line connection between the War- 
shauer Brücke and the Zoologischer 
Garten stations of the latter system. The 
plans prepared in 1891 by Siemens & 
Halske have been carried out with slight 
modifications. Most of the track is ele- 
vated, two short sections being constructed 
in a shallow, level subway, while a surface- 
level link connects the east end of the 
elevated track with the Central-Viehof. 
There are no grade crossings on the inner 
tracks which renders the movement and 
succession of trains much more rapid. 
The third-rail system is used, conductor 
rails being placed outside the tracks at a 
height nine inches above the upper sur- 
face level of the running rails in the sub- 
way, while on the elevated section they are 
placed between the two tracks and two 
inches lower. This difference in height 
serves to operate a connection through an 
automatic contact which throws on the 
lighting circuit of the train when it goes 
into the subway. No less than five sep- 
arate systems of conductors are installed, 
as follows: (1) For supplying current 
for working the trains; (2) for lighting 
the stations, switch and signal lights, car- 
sheds and workshops; (3) for the safety 
signal installation; (4) for telephones; 
(5) for working the signals and switch 
points in the junction triangle where the 
tracks cross one another at different levels. 
The conductor rail is of steel, five and one- 
half square inches in cross-section, copper- 
bonded. On the sections near the power- 
house bare copper bar-feeders are also laid 
parallel with the conductor rail. The 
feeder conductors are rectangular and 
range from 1.5 to 2.3 square inches in 
area. The lighting mains for the stations 
are also bare and are laid beside the third 
rail. All of these conductors are sup- 
ported on insulators attached to the track 
in various ways according to the nature 
of the permanent way. The third rail is 
protected by guard beams of wood pro- 
jecting five inches above its upper surface 
level. The lighting mains carry 660 volts 
normal pressure, are lamps burning from 
it in series circuits of twelve lamps each 
and 220-volt incandescent lamps being 
used in series of three where incandescent 
lighting is required. Regulation is ef- 
fected by pilot wires which run back to 
the power-house. The running rails are 
used as one side of the lighting circuit as 
well as of the running circuit. Insulators 
for the feeders and other conductors are of 
the double-bell type, the outer portion 
being porcelain and the inner hard rubber. 
The trains at present consist of two motor 
cars with an ordinary car between them. 
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The motor cars have a driving cab at one 
end only, the train being made up so that 
one cab comes at each end. The motors on 
each car are permanently connected in 
parallel, and in starting the motors of the 
two cars are connected in series and then 
in parallel. In braking, the motors are 
short-circuited.—Elektrotechnische Zeit- 
schrift (Berlin), February 13. 
a 
Internal Resistance of Batteries. 

The ascertaining of the true internal 
resistance of primary cells has occu- 
pied the attention of scientists for the last 
fifty years. The difficulty of obtaining 
accurate results which are not influenced 
by making the method of testing, is evi- 
denced by the discrepancy between the 
conclusions of various experts. Mr. 
C. H. Ayres, Jr., has elaborated a new 
method of measuring this internal re- 
sistance, using alternating currents. In 
his introductory remarks he reviews the 
results of other experimenters who also 
used alternating currents, and who found 
that the variations in the internal resist- 
ance were considerably less than when 
ascertained by means of steady currents. 
For instance, Professor Kohlrausch found 
a value for the internal resistance which 
remained practically constant, while the 
value of the alternating current sent 
through was varied within wide limits. 
The author uses a modification of Kohl- 
rausch’s method, working with a metre 
bridge, and using a telephone as the in- 
dicator balance. He then inserts.two con- 
densers, one in the arm of the bridge 
containing the cell and the other in the 
variable resistance arm. Under ordinary 
conditions, the cell would be prevented 
from sending any current by the con- 
denser in series with it. When, therefore, 
it is desired to measure the resistance, 
while the cell is sending current, it 


is necessary to shunt the same with a 
known resistance having no self-induc- 
tion. With the arrangement as described, 
silence is obtained when 


where r, equals the internal resistance of 


the cell, r, the variable resistance ; a and 6 
are the lengths of each side of the metre 
wire from the slider, and C, and C}; are 
the capacity of the two condensers. The 
author uses mica condensers of about 
thirty microfarads each. The operation 
in ascertaining the above conditions of 
silence was as follows: First, the slider 
was moved along the bridge wire until 
minimum noise in the telephone was 
heard ; r, was then varied to improve the 
minimum, and then the slider again 
moved ‘until silence was obtained. The 
author uses a small induction coil to give 
the alternating current.—Physical Review 
(London), February. | 
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INDUSTRIAL! SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


A Giant Sand-Wheel. 

The Robert Poole & Son Company, 
iron founders and machinists, at Wood- 
berry, Baltimore, Md., is finishing one of 
the largest wheels of its kind in the world. 
The wheel is known as a sand-wheel, and 


APPARATUS. 


porting columns, over 1,000,000 pounds. 
The shaft or axle is made of Krupp 
crucible cast steel, thirty-two inches in 
diameter, twenty-seven feet long, with a 
sixteen-inch hole bored through the cen- 
tre, and weighs 42,000 pounds. The 


nuts and threads for fine adjustment when 
erected in place. The rim is built up in 
twenty segments. It consists of two con- 
centric rings, one on the inside for 
strengthening the entire structure at- 
tached to the radial spokes, and another on 
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GIANT SanD-WHEEL IN COURBE OF CONSTRUCTION, TO BE DRIVEN BY 750-Horse-PowErR ELgeCTRIC Motor RUNNING aT 150 REVOLUTIONS 
PER MINUTE, DRIVING THE LARGE WHEEL aT Four REVOLUTIONS PER MINUTE. 


was ordered by the Calumet & Hecla 
Mining Company for one of ite copper 


mines at Lake Linden, Northern Michi- 


gan, near Lake Superior. It is being built 
from the plans of the company’s engineer, 
Mr. E. D. Leavitt, of Cambridgeport, 
Mass., and is sixty-five feet in diameter, 
weighing, with its base-plates and sup- 


journals are twenty-five inches in diam- 
eter, forty-two inches long. Two gun-iron 
hubs are fitted to either end of the shaft, 
each weighing 20,000 pounds, and from 
these hubs radiate forty four-inch steel 
arms or spokes, which support the rim 
sections on the same principle as a bicycle- 
wheel; each spoke arranged with special 


the outside consisting of a toothed-gear 
rim fastened to the inside rim with bolts 
and keys. On the periphery of the outside 
rim are cast staggered or stepped-gear 
teeth, these teeth being milled with special 
tools to an accuracy of one thousandth of 
an inch variation. The pitch of the teeth 
is 4.7 inches, each row of teeth being 
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twelve inches wide, making an effective 
working face of twenty-four inches. 
There are twenty-six teeth in each seg- 
ment, or a total of 520 in the entire wheel. 

To each side of the sectional rim is 
riveted a rectangular plate iron box, car- 
rying on its inner side 275 buckets, 550 in 
all, each bucket measuring four feet three 
and one-half inchs by three feet four 
inches. The buckets are set at an angle, 
which, together with the peripheral veloc- 
ity, prevents discharge until a horizontal 
position is reached near the top of the 
wheel, the distance across the face of the 
wheel when the buckets are fitted being 
about twelve feet. The lower part of the 
wheel dips into a shallow pit, into which 
the refuse from the stamp mills flows, 
and as it turns each bucket is filled with 
water, gravel or sand, and carried up to be 
discharged, at an elevation of about fifty 
feet, into a trough, where it is carried 
away by the water in sluiceways, the dis- 
charge being close to 75,000,000 gallons 
in twenty-four hours. The pinion, or 
small wheel by which motion is given to 
the large wheel, has twenty-three teeth 
in each row and is thirty-seven inches in 
diameter, accuratcly milled to match the 
large wheel, and is fitted to a shaft carry- 
ing on its outer end a mortise or wood- 
tooth wheel engaging with an iron pinion 
fitted on the motor-shaft. 

The electric n:otor for driving is of 
750 horse-power and has a speed of 150 
revolutions per minute. 

The large wheel makes four revolutions 
per minute, and the peripheral speed at 
the inner edge of the buckets will be about 
twelve feet per second. 

It is expected that the wheel will re- 
quire about thirty or forty gondola cars 


for its transportation. 
> 


New Telephone Apparatus. 


The Moore Telephone System, which 
operates in the eastern part of Michigan, 
connecting with the lines of the Michigan 
Bell and also the independent network, is 
supplied with the apparatus built by the 
Moore Telephone Manufacturing Com- 
pany, Caro, Mich. The illustrations show 
the telephone which is made for either 
bridging or series work and the appear- 
ance of the bottom of the keys when placed 
in the board. In Fig. 1 the receiver is 
multipolar. The switch is of hard-drawn 
copper, brass and bronze, no castings being 
used, and the generator for the ringing 
apparatus is fitted with either chain or 
cog gearing. The armature is made of lam- 
inated iron and copper with a steel shaft. 
The transmitter is placed on a universal 
arm. The woodwork is oak throughout. 


ELECTRICAL REVIEW 


The transmitter arm is so arranged as to 
always hold the transmitter in the same 
position. It is enameled in black with all 


Fic. 1.—TELEPHONES FOR EITHER SERIES OR 
BRIDGING SERVICE. 
the trimmings nickel-plated. The Moore 
transmitter does not use granular carbon, 
but employs small balls. The face-piece is 
of turned brass, the diaphragm being of 
carbon. The repeating coil is fastened 
in the box with brass straps or sealed in 
paraftin wax if preferred, and is wound 
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There are eight contact springs on the 
listening and ringing key, all contacts 
being rubbing contacts. It will ring 
either plug and will discontinue when the 
lever is released. 

These switchboards are made in sizes 
from 10 to 300 drops, the company mak- 
ing this range its special field of manu- 
facturing. 
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A New Swiveling Attachment Plug. 


Among the many improved forms of 
electric fittings and appliances which have 
been placed on the market during the past 
few years, it appears as if the matter of 
improving attachment plugs has been 


SWIVELING ATTACHMENT PLUG AND Bec- 
TIONAL VIEW OF INSIDE MECHANISM. 
more or less passed over. Owing to their 
great convenience it has been necessary 
to use them, although they have not been 
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Fic. 2.—Moork TELEPHONE APPARATUS, Snowing Bottoms oF Keys ix BOARD. 


to any resistance. The drops and other 
switchboard apparatus are made es- 
pecially for the requirements of small 
exchanges of 300 drops or less. These 
are very simple in construction, the 
shutters being very heavy, assuring posi- 
tive night-bell connections. The coils are 
hand-wound. 


included in the list of approved fittings by 
the fire underwriters. 

The attachment plug, which is shown 
in the accompanying illustration, is known 
as the “Howes” swiveling attachment 
plug and is made by the Electric Gas 
Lighting Company, of Boston, Mass. It 
is made all of porcelain, and the cord is 
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attached to the cap in the same manner as 
the old-style plug, but there is no fuse, as 
none is now required. ‘The top portion 
should be held stationary so that the cord 
will not twist while the lower portion is 
screwed into the lamp socket or receptacle 
by turning the corrugated porcelain part 
with the thumb and finger of the other 
hand, thus avoiding the difficulty and 
trouble arising from a twisted and tangled 
cord. 

The device is especially adapted for use 
with electric-heating apparatus where 
heavy cord is generally used, and is also 
of great advantage for use with flexible 
armored conduit, where, with the old-style 
attachment plug, difficulty has been ex- 
perienced by reason of the untwisting of 
the plug and opening of the circuit due to 
the twisting of the conduit. 


<> 


Three Lights in One. 


The Pinckard “Tri-light,? manufact- 
ured by the Tri-light Electric Company, 
Birmingham, Ala., gives three degrees of 
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Tri-Liegnt REGULATING KEY, SOCKET*AND LAMP, 
C 


OMPLETE. 


electric light from one incandescent lamp. 
No rheostat is used, consequently there 
is no danger of overheating the socket, 
and it is claimed that there is no waste 
of electric energy in useless heat. 


ELECTRICAL REVIEW 


The Pinckard socket resembles in ap- 
pearance the ordinary incandescent lamp 
socket and is operated by turning the 
switch-key in the usual manner. At each 


Tri-LighTtT REGULATING SOCKET AND ATTACH- 
MENT PLUG. 


turn of the socket key a different degree 
of light is obtained. This is accomplished 
through the ingenious construction of the 
socket contacts by which the connections 
of the lamp filaments are 
varied. In operation an in- 
candescent lamp, whose maxi- 
k mum candle-power is sixteen, 
is fitted with two filaments of 
X eight candle-power each. Turn- 
` ing the key of the socket once 
\ throws these two filaments in 
circuit in series giving a light 
of about two candle-power. A 
second turn of the key throws 
a single filament in circuit giv- 
ing eight .candle-power. A 
third turn of the key throws 
both filaments in circuit giv- 
ing six candle-power. By turn- 
ing the key the fourth time 
both filaments are thrown out 
cf circuit and the light is ex- 
tinguished. 
These lamps are manufact- 
‘ ured for maximum candle- 
powers of 8, 10, 16, 32, 50 and 
100. Any standard Edison 
l base lamp can be used with 
the Tri-light socket. -Tri-light 
lamps can be used with any 
standard Edison socket, one 
filament only giving light. 
For use with keyless sockets 
holding lamps in unhandy 
places the Pinckard regulating 
switch is supplied. This is 
shown in Fig. 2. This accom- 
plishes the same results and 
in a similar manner as the 
Pinckard socket. For use with 
lighting installations already 
equipped with ordinary sock- 
ets, the Pinckard attachment plug 
is provided. This is screwed into the 
existing socket just as an incandescent 
lamp would be. The attachment plug is 
made with Edison, Thomson-Houston or 
Westinghouse base. 
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A New Regulating Incandescent 
Lamp. 

The accompanying illustrations show 
the different conditions of the filaments in 
the “Star” regulating lamp manufactured 
by the Standard Electric Manufacturing 
Company, Niles, Ohio. This lamp, the 
maker claims, reduces the cost of light 
eighty-five per cent, is made in any candle- 
power and gives three degrees of illumina- 
tion, taking current only in propor- 


Fics. 1 AND 4.—SHOWING FILAMENTS BURNING 
BRIGHTLY AT SIXTEEN CANDLE-POWER AND 
DImLy AT Two CANDLE-POWER. 


tion to the light produced. The light is 
regulated by simply turning the bulb. 
Fig. 1 shows both filaments burning 
brightly at sixteen candle-power. A turn 
to the right turns down the light, as is 
shown in Figs. 2 and 3 which have the left 
and right filaments burning brightly with 
the right and left filaments out, respect- 
ively, and burning at eight candle-power. 
Fig. 4 shows the lamp with both filaments 


Fries. 2 AND 3.—SHowmna Lert anD RiGat 
FILAMENTS BURNING AT ErGHmT CANDLE- 
POWER. 

burning dimly and giving about two 

candle-power of light. l 

The maker claims that when this lamp 
is turned very low it gives a satisfactory 
light and is highly advantageous for hos- 
pitals, hallways and the sick-room. The 
lamps are always made with two standard 
filaments, consequently having a double 

length of life. At the low light it has a 

remarkable length of life. 


Br 
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The Heany Enclosed Arc Lamp. 

In the arc lamp shown in the accom- 
panying illustration and described below, 
the inventor, Mr. J. Allen Heany, Phila- 
delphia, Pa., claims to have accomplished 
the nearest approach to simplicity of 
mechanism, steadiness in burning, relia- 
bility, smallness in size and lightness in 
weight that has yet been attained. This 
lamp has stood the most severe examina- 
tion under practical tests by the most 
prominent experts of this country for the 
last year, and has borne out with singular 


ELECTRICAL REVIEW 


placed the solenoid core and clutch com- 
bined. This core consists of two semi- 
tubular members, pivoted or hinged to- 
gether and arranged to slide up and down 
on the carbon-containing tube. Each 
member is so constructed as to contain pro- 
jections on the lower part adapted to 
make contact with the upper carbon. This 
projection traverses the wall of the tube 
containing the carbon, that when the 
solenoid core is energized the members 
will be made like poles and a repulsion 
take place, throwing the lower jaws in- 
ward, causing both jaws or projections to 
grip the upper carbon and at the same 
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IMPROVED ARC LAMP, SHOWING EXTERIOR APPEARANCE OF Lamp, SECTIONAL VIEW 
AND MAGNETIC CLUTCH. 


success the claims made by its sponsors. 
The lamp is supported on three tubes 
running its entire length. The tubes are 
held at the top by a casting and at the 
base of the lamp by a stamping. 

The solenoid coil is held and supported 
by three tubes, provision being made to 
elevate or lower the coil in order to adjust 
the lamp for the amount of current it is 
to take. 


Running from the top of the lamp to 
the base and within the supporting tubes 
is placed another tube. This tube carries 
the upper carbon and also a flexible bond 
and holder. This assures a positive con- 
tact and prevents arcing, which generally 
results where sliding contacts are used, 
causing oxidization of the metals. Sur- 
rounding this carbon-carrying tube are 


time to respond to the action of the coil 
and advance it in an upward direction, 
taking the carbon with it, resulting 1n es- 
tablishing the arc. At the base of the 
lamp and supporting the carbon-carrying 
tube is a tapered piece which acts as a 
spreading device for the core. When the 
carbons are consumed to such a degree 
that it is necessary for the lamp to feed, 
the jaws come in contact with the tapering 
piece and are compelled to open, render- 
ing the carbon absolutely free and elim- 
inating any possibility of sticking. 

The solenoid coil contains less than a 
pound of wire and is so wound that in 
case the arc should be cut out or the lamp 
short-circuited that the coil would not be 
broken down. The coil is wound in a 
special way so that in event of a dead 
short-circuit nothing short of the actual 
fusion of the copper wire could destroy it. 
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The total weight of the lamp is less 
than five pounds, and it will accommodate 
the regulation size carbon of twelve inches 
with less than eighteen inches in the 
length of the lamp. It may be readily ad- 
justed to burn on any desired amperage. 
The possibility of parts sticking or get- 
ting out of order is reduced to a minimum 
as there are only two movable parts. This 
does away with many objectionable feat- 
ures, due to the elimination of the me- 
chanical clutch which is in every other 
lamp, and is attended with numerous 
joints, levers and springs, the substitu- 
tion of which in the Heany lamp is the 
clutch and core in one piece, and this is 
operated entirely by magnetism. From 
the construction of the clutch it is ren- 
dered possible to have a wide range of 
deviation in the diameter of the carbon, 
at the same time not affecting its clutch- 
ing properties. Connected to the hinge 
portion of the core is a projecting arm, 
pivotally connected to the dash-pot, which 
is connected to one of the main support- 
ing rods with aclamp. This construction 
enables the easy removal of the dash- 
pot. This simple and ingenious lamp is 
the invention of J. Allen Heany, of Phila- 
delphia, and is owned by the American 
Electrical Manufacturing Company of the 


same city. z 


An Automatic Clock-Switch. 

As shown in the accompanying illustra- 
tion, in the clock-switch made by the 
Baird Manufacturing Company, a power- 
ful fifteen-day double-spring clock move- 
ment is used, and at any desired time it 
trips off a heavy iron ball which travels 
on a rod and in dropping jerks the 
switch wide open. As the weight of the 


AUTuMATIC CLOCK-SWITCR. 


ball after descending still pulls on the 
switch there is no opportunity for a re- 
bound. 


There is no possibility of the switch 
forming an arc as but two contingencies 
are possible. First, if the clock should 
through any means fail to trip off the ball 
the switch contact remains positively 
closed. Second, if the ball drops, its 
heavy weight is bound to throw the switch 
wide open. 


a ee | 


° eae a ee 
SS ye ee ee, ee a nen T E, ) 


COMMERCIAL NEWS. 


DOMESTIC AND EXPORT 


ENGLISH ELECTRICAL TRANSACTIONS OP- 
rosED—The electric traction schemes in Not- 
tinghamshire and Derbyshire, England, have 
met with the opposition of the established 
railway lines, according to United States 
Consul McFarland’s report just received by 
the State Department. The result is, the 
consul says, that the several plans have been 
withdrawn and the promoters have sub- 
mitted the matter to Parliament. It is stated 
that American capital and equipment to the 
extent of at least $5,000,000 were intended 
to figure in these projects. 

A Swiss ELECTRIC POWER SCHEME—A 
scheme to utilize the mountain torrents of the 
country for industrial electric power is about 
to be projected by the City of Zurich with 
the cooperation of Cantons Schwytz and St. 
Gall. The Marsby Valley behind Einsiedeln, 
once a site of a lake eleven miles square, 
is again to be converted into a lake by 
means of water from the torrents of Gross- 
bach, Reichenbach and Sihl. The huge fall 
will give a force equal to 60,000 horse-power 
as the difference between this valley and 
that of Lake Zurich is about 600 feet. The 
work will cost about $7,200,000. 

ELECTRIC LIGHTING COMPANIES FORM IN 
CoMBINATION— The Northern California 
Power Company has been formed with a 
capital stock of $2,000,000 to absorb the 
Keswick Electric Power Company, Redding, 
Cal., the Redding Electric Light and Power 
Company, the Redding Water Company, and 
the Tehama County Electric Light Company, 
of Red Bluff. The new company will soon 
have its wire down the Sacramento Valley 
as far as Willows, Glenn County, and will 
later reach further down the valley for busi- 
ness. The company will increase the present 
plant of the Keswick Electric Power Com- 
pany on Mill Seat Creek, where at present 
there is machinery for the creation of 3,000 
horse-power with available water right for 
the creation of 12,000 horse-power. 

LIGHTING AND POWER COMPANIES TO COM- 
BINE—The details of the merging of several 
water power and lighting companies in the 
immediate vicinity of Grand Rapids, Mich., 
have been completed and important develop- 
ments as to light and water-power condi- 
tions are to be expected. By the terms of 
the combine it is announced the old 
Grand Rapids Electric Light and Power 
Company, the Edison Light and Power Com- 
pany, the Muskegon Water Power Company, 
the West Michigan Electric Company, Lowell 
Water and Heating Company, and the 
Peninsular Light, Power and Heating Com- 
pany are all merged under one management. 
The capital stock of the new company will 
be $1,500,000, including about $400,000 of the 
Edison stock, $100,000 in the Lowell con- 
cern and $50,000 invested on the Muskegon 
River. 


RUBBER COMPANY IN PERU—The secretary 
of legation at Lima, Mr. Neill, under date 
of February 19, 1902, reports the formation 
of a rubber company in that city with a 
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capital of £26,000 ($126,529) to operate in 
the province of Sandia, Department of Puno. 
Another company, Mr. Neill is informed, 
will take possession of 50,000 hectares (123,- 
550 acres) of land near Marcapata, to ex- 
ploit the rubber thereon. It is also reported 
that an individual has acquired some good 
rubber lands in the same neighborhood, and 
some 500 pickers are already working and 
getting about 100 pounds per month. The 
“denouncing,” adds Mr. Neill, costs little, al- 
though the measurement of the concessions 
is expensive. To measure 30,000 hectares 
(71,130 acres) costs about £1,000 ($4,870). 
It is believed that rubber is destined to be- 
come a most important source of wealth to 
Peru. 


RAILWAY CONCESSION IN SALVADOR—A con- 
cession has been granted to Mr. José Cabe- 
zes Bonilla, of Costa Rica, for the completion 
of the railway from La Union to San Miguel, 
the construction of a line from San Miguel 
to San Salvador, and the construction of a 
pier of steel and iron in the port of La 
Union. The management binds itself to make 
necessary repairs on the part already con- 
structed, to commence work five months after 
the contract is declared legal and to have it 
constructed and open for traffic in fifteen 
months after commencing. Steel rails are to 
be used and the sleepers of good timber 
preferably of the country. The motive power 
shall be steam, but electricity or any other 
motive power, except animal, may also be 
used subject to the approval of the govern- 
ment. The machinery, materials and other 
articles necessary for the construction, opera- 
tion and maintenance of the railroad, pier, 
and a lighthouse which the company has 
also contracted to build, shall be imported 
free of all duties and imposts. 


MotokR Boar EXHIBITION AT BERLIN— 
On the first of June next there will be 
opened at Wannsee, a watering-place sta- 
tion on the Havel, a few miles west 
of Berlin, an international exhibition 
of motor boats and all that pertains 
to their construction, use and maintenance. 
The enterprise is projected under the 
auspices of the Middlc European Motor- 
Carriage Association and the committee of 
initiative, which has its office at No. 1 Uni- 
versitiits Strasse, Berlin, has for its presi- 
dent, Count von Talleyrand-Périgord, and is 
made up of well-known men of the highest 
position and responsibility. The exposition 
will also have the powerful support of the 
Emperor of Germany. The plan of the as- 
sociation contemplates a practical competi- 
tive international display, which 1s intended 
to bring together in friendly competition 
the best that has been achieved in all coun- 
tries in respect to the construction, care and 
use of boats, launches, yachts and other 
craft of moderate tonnage and propelled by 
gas, gasoline, electrical or steam motors. An 
elaborate schedule of competitions in speed, 
endurance, economy of fuel, etc., for the 
separate classes of motor boats is in prepara- 
tion and will be carried out under the super- 
vision of expert judges during the exposition, 
which will continue from June 1 until late 
in the summer. 
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TELEPHONE AND TELEGRAPH } 


KEARNEY, NEB.—A new telephone company 
has been started with a capital of $10,000 and 
will be known as “The Farmers’ Home Tele- 
phone Company.” It is composed of the 
farmers in Shelton and Gibbon townships 
and will begin operations at once. The in- 
corporators are William Smith, Albert Allen, 
Jacob Stearley, W. H. Maurer and Joseph 
Buck, Jr. 


Burre, Mont.—H. H. Stewart, president 
and general manager of the People’s Tele- 
phone Company, which will establish a new 
system in Butte, has returned from a busi- 
ness trip East. While in the East Mr. 
Stewart purchased wire, cables, switchboard 
and all of the electric apparatus necessary, 
and as soon as the frost is out of the ground 
the line construction will begin. 


NASHVILLE, TENN.—Ten independent local 
telephone companies, operating at and be- 
tween Carmi, Ill, and Metropolis, Ill, in 
counties along the Wabash and Ohio rivers, 
have made arrangements with the Cumber- 
land Telephone and Telegraph Company to 
become sublicencees, substituting for their 
instruments and switchboards standard Bell 
apparatus, in this way getting direct con- 
nections with the entire long-distance tele- 
phone system. 


LARNED, KaNn.—The Larned Telephone 
Company has begun the work of extending a 
long-distance line east to connect with Great 
Bend and Ellinwood. A wire will also be 
strung along the line of the Missouri Pacific 
to Ray and Stafford, while another line will 
be run to Rozel, Burdett and Jetmore. The 
Larned company will build westward to 
Garfield and Kinsley. This will give Lar- 
ned people a long-distance connection with 
all towns along the line in every direction. 


FRANKLIN, IND.—There is much activity in 
Johnson County in the telephone business. 
Independent companies have been organized 
in the last month at Whiteland, Greenwood 
and Morgantown, and they are building lines 
into the country that the farmers may have 
the service. The organization of a company 
at Trafalgar is talked of. Lines from Frank- 
lin now reach almost every hamlet in the 
county. Nearly all the lines are operated by 
home people. There are 1,000 telephones in 
the county, and the number is increasing as 
rapidly as the companies can fill the orders. 


FREDERICKSBURG, VA.—A telephone line wil] 
probably be erected between this city and 
Tappahannock some time this year. The 
matter has been agitated, and citizens of 
Essex and other localities between the two 
points have subscribed. Fredericksburg will 
be asked to subscribe to the enterprise, and 
the mercnants of the city will no doubt sub- 
stantially aid the movement when they are 
called upon. Citizens of Stafford have de- 
termined to build a telephone line between 
this city and Tackett’s Mill in Upper Staf- 
ford, a distance of twenty-five miles. Work 
will begin on it as soon as the spring opens, 
and it is expected that the line will be later 
extended to Warrenton. 
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ELECTRIC RAILWAYS 


Cunicaco, Irt.—Messrs. P. A. Widener and 
William L. Elkins, it is reported, have pur- 
chased the Old Dominion Street Railway 
Company, of Norfolk, Va., for $450,000. 


THOMPSONVILLE, CT.—The survey of the 
proposed new trolley route to Sommerville 
has been completed; the line runs almost 
directly east through MHazardsville and 
Scitico. Work will be begun very soon. 


ALBANY, N. Y.—The New York City In- 
terborough Railway Company has been in- 
corporated with a capital of $400,000 to 
operate a street surface railroad about forty 
miles long. 


ELwoop, Inp.—The project of building an 
electric line between this city and Fortville, 
twenty-five miles to the south, has been re- 
newed and there are strong indications that 
it will be carried out successfully. 


SANTA Monica, Cau.—Ground has been 
broken for the rebuilding of the horse-car 
line along Third street from Oregon avenue 
to Utica avenue, and along the latter thor- 
oughfare to Ocean avenue as a trolley road. 


LA GRANGE, ILL.—The Chicago & Joliet 
electric road will commence the construction 
of its branch to Lyons and La Grange 
early next month. It is understood that a 
subway is contemplated under the Alton 
tracks and that it will enter Lyons through 
the property of Fred Schultz. 


UNIverRSIty, Cat.—The contract for the 
grading of the road-bed for the Redondo Rail- 
way Company’s new electric line to the sea 
has been let, and work thereon will be 
pushed as rapidly as possible. It is ex- 
pected that the road will be in operation in 
the early part of the summer. 


VERSAILLES, Ky.—W. S. Longee, of Cleve- 
land, Ohio, has applied for a franchise to 
build an electric railroad through Versailles 
from Lexington to Frankfort. The council 
recently granted a similar franchise to the 
Bluegrass Traction Company, which objected 
to some of its provisions, and has not ac- 
cepted it. 


HAGERSTOWN, IND.—The seven miles of 
track between Hagerstown and Cambridge 
City of the Whitewater Valley Railroad will 
be abandoned by the Big Four. It is re- 
ported that a portion of the line will be 
turned into an electric railway to connect 
with the Indianapolis-Richmond line now 
being constructed. 


Marion, Inp.—The Marion & Goshen 
Street Railroad Company, of North Man- 
chester, has been incorporated with a capi- 
tal of $10,000. The company intends to 
operate a system of street railway and in- 
terurban lines between Marion and Goshen, 
connecting Marion, Wabash, North Man- 
chester, Warsaw and Goshen. 


Utica, N. Y¥.—Practically all the grading 
for the Utica-Herkimer street car line is fin- 
ished, the bridges are being built and the 
road is almost ready for use. It is expected 
the line will be in operation by July 1. Gen- 
eral Manager Stanley is in Cleveland, where 
he attended the reorganization of the con- 
solidated street railways of that city. 


Logan, UTAH—Mr. E. A. Lachner, of the 
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Telluride Power Company, has made appli- 
cation to the county commissioners for a 
franchise to build an electric trolley line 
from Ogden, east through Ogden Canon and 
Ogden Valley, touching all the towns in that 
direction and all those of the southern part 
of Cache Valley to Logan. 


SoutH Lyon, Micu.—An electric railway 
for this village appears to be something 
more than a possibility. A meeting has been 
held here at which C. C. Yerkes, of North- 
ville, talked on the railroad company’s 
proposition, right of way, etc., and a com- 
mittee from South Lyon afterward arranged 
to meet similar committees from Northville 
and Brighton to discuss the matter farther. 
The proposed road will be an extension of 
the Northwestern running from Northville 
to Brighton by way of South Lyon. 


ROYERSFORD, Pa.—The route of the Royers- 
ford Electric Railway between Royersford 
and Collegeville, has practically been deter- 
mined upon and the consent of property 
owners along the proposed route has nearly 
all been secured. Work upon the line is to 
be begun as soon as the weather permits. 
The original project to run a spur into 
Pheenixville, which has been interfered with 
by the refusal of the commissioners of Mont- 
gomery and Chester counties to permit the 
company to lay its tracks over Black Rock 
bridge, has not been entirely abandoned, and 
an independent bridge over the Schuylkill 
may be erected. 


N. J.—The North Jersey 
Street Railway Company has formulated 
plans for extensive improvements and 
changes in its system, a part of which calls 
for a belt line seventeen miles long, and con- 
necting the terminal at the Pennsylvania 
Ferry, in Jersey City, with Bergen Point, 
Bayonne, Another improvement contem- 
plated by the company, and which will form 
a link of the proposed belt line, is the ex- 
tension of the West Side Avenue trolley line 
south from its present terminus in the West 
Bergen section to Seaview avenue. 


NEW INCORPORATIONS 


DETROIT, MicH.—The Cooperative Tele- 
phone Company. $250,000. 

GLASSBORO, N. J.—Sweeten & Purvis Elec- 
tric Light, Heat and Power Company. 
$100,000. 

SPRINGFIELD, Itt.—Farmers’ Mutual Tele- 
phone Company. $5,000. Incorporators: 
M. E. Harshberger, E. E. Lesch, J. E. 


JERSEY CITY, 


Duggan. 

GRINNELL, Towa—Long-Distance Cipher 
Telephone Company. $500,000. Incor- 
porators: C. R. Morse, C. W. Beyer and 
C. H. Brown. 


Mapison, Wis.—Tomah Electric and Tele 
phone Company. $25,000. Incorporators: 
Charies W. Croty, William B. Naylor, Jr., 
and Edward E. Schwerer. 

WILMINGTON, DeL.—Harrington Water and 
Light Company, of Reading, Pa., to estab- 
lish a water and electric light plant at Har- 
rington, this state. $20,000. 

LEESBURG, Va.—Loudoun Electric Light 
and Power Company. Directors: Dr. Joseph 
M. Fox, S. S. Lutz, E. B. White, N. S. Pur- 
cell and Beverley B. Chichester. 


Vol. 40—No. 14 


SHELTON, NeB.—The Farmers’ Home Tele- 
phone Company. $10,000. Incorporators: 
Wm. J. Smith, Albert Allen, Jacob Stearly, 
W. H. Maurer and Joseph Buck, Jr. 


CoLuMBUs, OH10—The Clinton Telephone 
Company, a Delaware corporation. $50,000. 
To do business in Ohio. Headquarters will 
be at Wilmington, Clinton County. 


Dover, DEL.—Dillen Electric Light Com- 
pany, to construct an electric light plant at 
Dillen, Beaver County, Pa. $100,000. The 
incorporators are from New York city. 


HELENA, Mont.—West Gallatin Telephone 
Company. $10,000. Incorporators: E. C. 
Kinney, E. B. Martin, W. L. McDonnell, John | 
McDonnell, J. D. Huffine, E. M. Ferris and 
A. L. Love. 


GUTHRIE, OkLA.—The Farmers and Busi- 
ness Men’s Telephone Company, of Carwile. 
$10,000. Incorporators: J. H. Madaris, O. A. 
Brewer, Guy T. Johnson, J. B. Vandyne and 
C. M. Brewer. 


MapIson, Wis.—Iowa & La Fayette 
County Farmers’ Telephone Company, 
Fayette, La Fayette County. $10,000. In- 


corporators: T. J. Van Matre, E. D. Parkin- 


son, T. B. Andrews. 


DENVER, CoL.— The Guanajuato Power and 
Electric Company. To operate in the re- 
public of Mexico. $3,000,000. Incorporators: 
Leonard E. Curtis, Henry Hine and Irving 
W. Boutright. Offices in Colorado Springs, 
Col. 


AUSTIN, TEX.—Texas Telephone Company, 
of Texarkana. $150,000. Incorporators: 
F. M. Marriott, of Delaware, Ohio; W. P. 
Harrison and Fred E. Harrison, of Cincin- 


nati; E. J. Eubanks, of Columbus, and 
others. 
LAWTON, OxKLA.—The Comanche Light 


and Power Company. $50,000. Incor- 
porators: M. M. McGregor, of Wichita Falls, 
Tex.; W. H. Anderson, George W. Bore, 
F. M. English, George M. Parchals, of 
Lawton. 


Dover, DeL.—The American Lighting Com- 
pany, Limited, of Wilmington, Del.; $134,- 
000; to contract for public and private light- 
ing. The Tennis Bros. Company, of Pitts- 
burgh, Pa., to promote and sell electric rail- 
ways and do general construction business; 
$100,000. 


INDIANAPOLIS, INp.—The Perry County 
Home Telephone Company to operate in the 
following Indiana counties: Perry, Spencer, 
Warrick, Vanderburg, Dubois, Crawford, 
Harrison and Floyd. $25,000. Directors: 
Gustave Meyer, Andrew Steinhauer, Edward 
Harrer and Oscar C. Minor. 


BIRMINGHAM, ALA.—The Central Light and 
Power Company, of Ensley. $50,000. Incor- 
porators: W. T. Terry, R. F. Wells and 
Henry Broda, of Ensley. The company will 
build an electric light and power plant and 
will also manufacture gas and sell elec- 
tricity and gas for heating. 


SPRINGFIELD, ILL.—Western Illinois Trac- 
tion Company, Monmouth; to operate street 
and interurban railways; $10,000; incor- 
porators: W. M. McCullough, W. B. Young 
and S. S. Hallam. The Harvard Electric 
Company, Chicago, certified to an increase 
of capital stock from $10,000 to $50,000. 


April 5, 1902 


ELECTRICAL SECURITIES 


Irregularity of price fluctuations and 
strictly professional dealings marked specu- 
lation during the short week of four busi- 
ness days, the exchanges having been closed 
Friday and Saturday, due to the Easter 
holidays. At the beginning of the spring 
season, attention naturally turns to a com- 


parison of the state of affairs in the financial 


world at present with that which existed a 
year ago. Considerable change is evident to- 
day. There is great caution, and apparently 
calmness, instead of the fever of specula- 
tion which existed in April, 1901; the specu- 
lative public, that is the public which takes 
an interest in the market, by times, is still 
showing a very great apathy, the commission 
houses reporting a very great decrease in the 
profits for some time past; however, there 
is no worried or timid feeling extant or any 
sign of an immediate approach of danger. 
For a time it looked as if the coal trade 
prosperity would be interfered with seri- 
ously by the menacing attitude of the Anthra- 
cite miners. This would of course react dis- 
advantageously upon other industries. There 
is no immediate prospect of this trouble 
now that the Civic Federation has secured 
the deferment of any positive movement for 
at least a month. It is expected that possi- 
bilities of any dispute will be effectually re- 
moved, as all parties interested are making 
great efforts to come to some satisfactory 
agreement. Trade returns of the general 
prosperity, along with railroad earnings, 
are exceedingly gratifying. The prosperity 
of the iron and steel trade is remarkable, 
and as this has a great deal to do with the 
appearance of stability of the market in gen- 
eral, there seems to be little encouragement 
for bear sentiment in any direction. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
MARCH 27 (Exchanges closed 28 and 29). 


New York: Closing. 
Brooklyn R. T.............02 ce eee 6434 
Con. -GaBss ia ented 6 e aE 225 1⁄4 
Gen, Wiley crese rrenan erae E 322 
Kings Co. Elec.......essssessess. 196 
Man: TO) acy ess. eae pes eek EOE 133% 
Met. St. RY cic 5 i BAG 2.65 os ee acs 16714 
N. Y. & N. J. Tel. Co.............. 168 
Telep., Tel. & Cbl. Co............. 5 
Westinghouse Mfg. pf............ 195 


The break in General Electric during the 
week from 32314 to 319 was on selling in the 
endeavor to take profits, the sales being evi- 
dently induced by the failure of the di- 
rectors of the company at their meeting to 
take any action looking to an increase in 
the capital stock of the company. This has 
been talked of for some time with anticipa- 
tions for incidental rights to stockholders. 
It has been reported, however, that the mat- 
ter of a stock increase will most certainly 
be taken up at the annual meeting in May. 

It has been decided to go ahead with all 
details of the plan in which the Metro- 
politan Securities Company, the holding 
company which has been formed to take 
over the lease of the Metropolitan Street 
Railway Company, is involved, but nothing 
will be done in contravention of the injunc- 
tions now pending. 
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Boston: Closing 
Am. Telep. & Tel................ 174 

~ Edison “WlEGic8 sos wb eieiewn oad 270 
Mass. Elec. pf...........e.ceeeees 97 
New England Tel.............-... 146 
Western Telephone & Telegraph... 94% 


American Telephone was one of the lead- 
ers in the Boston market during the week, 
bidding up to 174 and closing at that figure. 
Local financiers believe that this stock will 
see still further advances. 

The New England Telephone and Tele- 
graph Company has declared a regular divi- 
dend of 14% per cent, payable May 15. 


Philadelphia: . Closing. 
Elec. Co. of America.............. 734 
Elec. Stor. Bat. C......ssssssssss 7414 
Elec. Stor. Bat. pf...........-.00- 74% 
Philadelphia Elec.................- 5 
Union Traction........essesesse.. 41 
United G. L Cos cesses tee sarees 12134 


Union Traction sold up to 41, the highest 
since December, 1899. Philadelphia Trac- 
tion, Electric Company of America and Elec- 
tric Storage Battery were also higher. 

At a meeting of the directors of the Elec- 
tric Company of America, held in New York, 
no business was transacted other than the 
organization and the election of officers, the 
old officers being reelected. One of the di- 
rectors is quoted as saying that the com- 
pany’s prospects were never brighter and 
that it was expected that a large increase 
in the volume of business handled during 
the year and a proportionate gain in net 
receipts would be shown. 


Chicago: Closing. 
Central Union Tel...........0..: 4U 
Chicago Edison Light............. 175 
Chicago Telep...........ccee cerns 185 
Metropolitan El. pf........--..46- 915% 
National Carbon.........-ceeecees 25 
National Carbon pf.......... e... 90 
Unión TractiOnss cis .c54.iccinwe sees 19% 
Union Traction pf.............08. 50% 


President Roach, of the Union Traction, 
and W. W. Gurley, general counsel, on their 
return from New York during the week, 
made a statement to the effect that there 
was no change in the situation of the Sutro 
Brothers suit to set aside the purchase of 
the Consolidated Traction Company. The 
application of the Union and the Con- 
solidated Traction companies for -an in- 
junction to prevent the collection of $400,- 
000 taxes was denied by Judge Tuley. 


OBITUARY NOTICE 


Mr. DANIEL H. DARLING, who was presi- 
dent of the United States Storage Battery 
Company, died suddenly on March 26 in a 
New York & New Haven train in the 
Grand Central station. He had left his 
office during the afternoon and was on his 
way to his home in Rye. Mr. Darling had 
been ill for six months and his last visit to 
town was for the purpose of getting his 
business affairs in shape prior to going on 
a two months’ trip to Florida. Mr. Darling 
was fifty-seven years old and was born in 
North Adams, Mass. Most of his life had 
been spent in the banking business. He was 
a member of the Boston Stock Exchange and 
of the Montauk, Hardware, and New York 
clubs. 
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ELECTRIC LIGHTING 


Lyons, CoL.—At a recent meeting of the 
city council a twenty-year lighting franchise 
was granted to Mr. George M. Gillmore, of 
Denver. 


WAUKESHA, Wis.—The common council 
has passed over the Mayor’s veto the twenty- 
year franchise to the Waukesha Electric 
Light Company. 

BLOOMSBURG, Pa.—A new company is being 
organized for the purpose of generating cur- 
rent for lighting, heat and power. A charter 
will soon be petitioned for. 


Younestown, Ounio—The offices of the 
Youngstown Gas and Consolidated Light 
Company have been moved to the Park 
Theatre Suilding on South Champion street. 


Livincston, Mont.—The Electric Light, 
Water and Power Company at Jardine is 
making preparations to install a plant by 
which the town, stamping mills and mines 
will be furnished with light, water and 
power. 

Newark, N. J.—The Commercial Electric 
Company has been incorporated in this city 
with a capital stock of $100,000, of which 
$5,000 has been paid in. The object of the 
company is to make and sell electrical plants 
for generating light by means of steam, 
gasoline or hydrocarbon engines. 


PEKIN, ILt.—The Pekin Light, Heat and 
Power Company has changed its name to the 
Citizens’ Gas and Electric Company. The 
company has been organized under the laws 
of Wisconsin. The old bonds of $100,000 
have been liquidated and bonds for $150,000 
have been issued. Of this sum $50,000 will 
be a reserve for the betterment of the plant. 


Mutuica Hu, Pa.—The Glassboro & 
Clayton Electric Light Company will shortly 
extend its lines to several other Gloucester 
County towns. The Harrison township com- 
mittee has an ordinance under consideration, 
granting the company the privilege of ex- 
tending its lines from Alcyon Park to Rich- 
wood and Ewan, via this place. 


BINGHAMTON, 
Light, Heat and Power Company, which has 


recently purchased much of the property of 
the Binghamton General Electric Company, 
is considering plans to greatly improve the 
electric light and power service in Bing- 
hamton. Additional boilers, new dynamos 
and a special switchboard will be installed. 


San RAFAEL, CaL.—A contract has been 
signed between J. A. McNear, owner of the 
summer resort at Point San Pedro, and the 
California Central Gas and Electric Company 
for the stringing of wires between San 
Rafael and Point San Pedro for the furnish- 
ing of light and power to the latter place. 
For some time it has been current rumor 
that after the installation of electric power 
on the line of the North Shore Railway an 
electric line would be built from this place 
to Point San Pedro and the latter spot be ex- 
tensively built up as a summer resort. The 
contract entered into by Menear and the cor- 
poration would appear to indicate that there 
is a strong foundation of fact in the rumor, 
and early developments are expected. 


N. Y.—The Binghamton 


aby * 
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INDUSTRIAL ITEMS 


THE CHARLES E. DUSTIN COMPANY, New 
York city, has issued a new bulletin de- 
scriptive of street railway apparatus which 
it has on hand for immediate delivery. 


THE CRESCENT BELT FASTENER COMPANY, 
New York city, illustrates and describes in a 
handsome catalogue of forty-eight pages a 
very complete line of patent belt fasteners. 


BULLOCK ELECTRICAL MANUFACTURING CoM- 
PANY, Cincinnati, Ohio, has issued the April 
number of its historical series of great 
men of science and engineering. This is 
descriptive of Hermann L. F. Von Helm- 
holtz. 

THe HUNTER FAN AND Moror COMPANY, 
Fulton, N. Y., has recently shipped a large 
supply of its celling-type alternating-cur- 
rent fan motors to China. The company re- 
ports a large export business. 


GEorRGE WEssTER, Christiana, Pa., manu- 
facturer and patentee of dishorners and 
cord adjusters, makes a specialty of the Dia- 
mond cord adjuster. Mr. Webster has splen- 
did facilities for supplying promptly orders 
of any magnitude for this material. 


THE GENERAL INCANDESCENT ARC LIGHTING 
CoMPANY, New York city, is sending out a 
large postal card bearing monthly calendars, 
including March and August. The sugges- 
tion is that “time flies, and so does your 
opportunity to order this season’s stock of 
fans.” 


THE CHARLES WARNER CoMPANY, New York 
city, Wilmington, Del., and Philadelphia, Pa., 
is introducing a new building material 
known in the market as “Limoid.”’ Al- 
though of comparatively recent introduction, 
a wide use has already been created for this 
product. 


THE STANLEY ELECTRIC MANUFACTURING 
CoMPANY, Pittsfield, Mass., in circulars No. 
125 and No. 126, describes the S. K. C. sys- 
tem of condensers and the voltmeter com- 
pensator and voltophone. These bulletins 
contain full intormation as to methods of 
installation, sizes and price. 


THE CENTRAL ELECTRIC CoMPANY, Chicago, 
Ill., is distributing among its customers at- 
tractive pamphlets, descriptive of the Wurts 


- and Garton lightning arresters. Those in- 


terested can obtain this printed matter upon 
request from the above company, which will 
also be pleased to quote prices. . 


J. J. Jones & Son, New York city, manu- 
facturers of and dealers in general elec- 
trical supplies, have issued a new catalogue. 
This catalogue contains 174 pages, is pro- 
fusely illustrated and includes a compre- 
hensive index, appearing to cover everything 
needful in electric lighting installations. 


THE WESTERN ELECTRICAL SuppLy Com- 
PANY, St. Louis, Mo., is placing the Benbow 
telephone bracket on the market. This is 
made of polished and oxidized copper 
throughout, is ornamental and is effective 
in keeping the telephone out of the way 
when not wanted, but having it at hand 
when necessary. 


THE JANDUS ELECTRIC CoMPANY, Cleveland, 
Ohio, with offices at New York, Philadelphia 
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and Chicago, is advertising the Jandus en- 
closed arc lamps and electric fans with a 
highly colored desk blotter, which is further 
illuminated by three rushing horses draw- 
ing a chariot with the leading inscription 
“first in the race.” 


THE ELECTRIC APPLIANCE Company, Chi- 
cago, Ill., has established itself as the west- 
ern repository for many of the standard 
makes of wires. It has in Chicago stock for 
immediate shipment a full supply of Roeb- 
ling’s and American Steel and Wire Com- 
pany’s Extra B. B., B. B. and special gal- 
vanized steel telephone wire. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
COMPANY, Chicago, Ill., has issued Bulletin 
No. 7. This is a handsome catalogue printed 
in two colors, containing 48 pages and cover. 
Numerous half-tone illustrations combined 
with complete information as to descrip- 
tions of apparatus and code words make this 
very desirable to all users of telephone ap- 
paratus. 


THE McGuIRE MANUFACTURING COMPANY, 
Chicago, Ill, manufacturer of controllers, 
charging rheostats, field regulators, speed 
regulators, moto> starters, theatre dimmers, 
and rheostats to any specification, is favor- 
ing its patrons with a handsome calendar 
which is beautifully embellished with a re- 
production in uatural colors of a starting 
apparatus. 


THE STIRLING Company, Chicago, Ill., re- 
ports a good demand for its water-tube safety 
boilers. There is over a million in horse- 
power of these boilers now in use. The 
boilers are of wrought metal throughout, 
and have no flat surfaces or stay-bolts; four 
manholes give access to every tube, and 
quick and steady steam and thorough cir- 
culation are guaranteed. 


TIE CINCINNATI MILLING MACHINE CoM- 
PANY, Cincinnati, Ohio, has just issued a new 
1902 catalogue showing its new lines of mill- 
ing machines. This is a handsome piece of 
bookwork, the numerous illustrations being 
in half-tone throughout. A number of inter- 
esting improvements are described in detail, 
among these, the new all-gear feed mech- 
anism, whereby all feed changes are in- 
stantly obtained by the movement of the 
lever, the drive being always positive, per- 
mitting much heavier and faster cuts than 
on the old belt-fed mechanism. 


THE NORTHERN PACIFIC RAILWAY has pre- 
pared a handsome souvenir, being the latest 
ot a series of ‘‘Wonderlands” that has at- 
tracted increasing attention from year to 
year. Beautiful half-tone illustrations adorn 
every page and the letter-press is descrip- 
tive of such subjects as the ‘Moraine of 
the Glacier,” “Mining in Montana,” “Two 
Thousand Miles Through Stcry-Land,” 
“Among the Cheyennes,” “Geyers, Canons 
and Wild Animals,” “Puget Sound and 
Alaska.” The book is printed for general 
distribution and can easily be obtained by 
sending to Charles S. Fee, St. Paul, Minn., 
six cents in postage stamps, together with 
the proper address. 


THE Mica INsuLator Company, New York, 
Chicago and London, {s now putting on the 
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market its well-known empire brand of 
oiled cloths and papers in rolls of 50, 100 and 
500 yards length; also being prepared to fur- 
nish it in any length desired. An entirely 
new and original process enables the manu- 
facturer to coat the material with two very 
evenly distributed coats of pure linseed oil. 
Experience has proven that pure linseed oil 
refined and treated by the Mica Insulator 


Company process is excellent as a coating’ 


for cloths and papers. Empire clcth will re- 
tain its high finish and rubber-like flexi- 
bility indefinitely and may be kept in stock 
a long time without any deterioration either 
mechanically or electrically. It is thoroughly 
dried before leaving the factory, and does 
not contain nor does it need any wax paper 
between the sheets to prevent them from 
sticking together. The manufacturer will 
be pleased to furnish samples, circulars and 
prices to any who may be interested. 


PERSONAL MENTION 


Mr. J. E. FARNSWORTH has been appointed 
general manager for the Arkansas and Texas 
division of the Southwestern Telegraph and 
Telephone Company. 


Mr. RoserT MCF. Doser, consulting engi- 
neer, of San Francisco, Cal., is ın Mexico en- 
gaged in the examination of hydro-electric 
transmission projects in the interest of 
eastern capitalists. 


Mr. CHARLES H. BRISTOL, superintendent 
of construction of the Western Division, 
has been appointed general superintendent 
of construction of the Western Union, with 
headquarters at New York. 


Mr. J. C. BARcLAy, electrician of the Western 


Division, has been appointed electrical engi- 
neer of the Western Union Telegraph Com- 
pany with headquarters at New York. The 
appointment is to take effect on April 1. 


Mr. W. R. FAREN, managing director of 
the Owosso & Corunna Electric Company, 
has resigned to accept a position with the 
Hammond Illuminating Compeny, of Ham- 
mond, Ind. He will have charge of the ex- 
tensive works of the company in that and 
other cities. 


Mr. BAILEY WHIPPLE, recently connected 
with the Buckeye and Jandus Electric com- 
panies, of Cleveland, Ohio, is now associated 
with the Sawyer-Man Electric Company, 
with headquarters at the general offices and 
works of the company, West Twenty-third 
street, New York city. 


Mr. B. M. Drake, of the electrical house 
of Drake & Gorham, Limited, London, was 
a recent visitor to the United States investi- 
gating the latest development in the elec- 
trical field here. Mr. Drake’s house repre- 
sents a number of American electrical manu- 
facturers and is arranging to increase its 
list. 


Mr. WALTER J. Brapy has assumed the 
ofice of superintendent of the North Jersey 
Street Railway Company’s lines in Hudson 
County to succeed the late Wiiliam W. Mc- 
Cormick. Although a strict disciplinarian, 
Mr. Brady is very popular with the men 
and his many friends are congratulating 
him on his well-earned promotion. 
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Every indication promises a most suc- 
cessful and interesting meeting of the 
American Institute of Electrical Engi- 
neers at Great Barrington, Mass., in June. 
A slight change of date has been made, 
the first day of the meeting being June 
18 instead of June 17, as originally stated. 
The meeting will continue for three days 
and possibly for four, and the programme 
of papers will be both varied and attrac- 
tive. Full information will soon be made 
public by the committee on arrangements. 
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LIGHTNING. 

Back in the dim period of the dawn of 
history lightning was regarded as the 
weapon of the gods, and the brilliant flash 
was supposed to mark the trail of a thun- 
derbolt. Metcoric stones were picked up 
in many parts of the world and treasured 
as the actual,bolts from heaven. Even at 
so late a date as the seventeenth century 
lightning was regarded with a variety of 
superstitious awe, and considered to be a 
manifestation entirely outside of the 
range of ordinary actions. The stroke of 
the thunderbolt was still believed to be 
{he direct and visible evidence of the dis- 
pleasure of the Deity. 

It was not until that curiously able 
philosopher and politician, Benjamin 
Franklin, made public his conclusion re- 
garding the identity of lightning and the 
electric spark that the matter received 
really scientific study and attention. The 
celebrated kite experiment of Franklin 
(which is believed, however, to be some- 
what apocryphal) took place just one 
hundred and fifty years ago this summer 
in fields bordering the town of Philadel- 
phia. 

For the last century and a half the 
study of lightning has engaged the at- 
tention of many able investigators, and 
meteorology has attained the dignity of 
a science. We now know quite accurately 
the nature of lightning and the method 
of production of the enormous electrical 
pressure exhibited by the flash. When 
clouds are formed by the condensation of 
very minute drops of water from the 
vapor in the air, under certain conditions 
these drops exhibit a small electrical 
charge. As the drops coalesce the capac- 
ity increases less rapidly than the quan- 


tity of charge, for the reason that two 


drops of equal size, when they flow to- 
gether, produce one of only slightly 
larger diameter, and the capacity is de- 
termined by the diameter. On this ac- 
count the drops formed by the flowing 
together of the small mist particles, long 
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before they attain such size as to be pre- 
cipitated as rain, acquire an electrical 
charge of enormous voltage, sufficient 
often to leap a distance of a mile through 
the air. This must correspond with press- 
ures only to be indicated by millions of 
volts. 

The total energy exhibited in the light- 
ning flash is not very large. During the 
immeasurably short duration of the single 
discharge, or the oscillation, as the case 
may be, work is done at a tremendous 
rate, but the duration is almost indefin- 
itely short. Experiments made upon the 
magnetizing effects produced by light- 
ning discharges have indicated that the 
total current flow is in the neighborhood 
of one thousand amperes for a large flash. 

No doubt because of the grandeur of the 
thunder-storm, the brilliant flashes of the 
lightning and the loud noise of the thun- 
der, the large majority of the human race 
is timid and nervous and stands in fear 
of lightning. Notwithstanding the com- 
mon belief that lightning is very dan- 
gerous, the total number of persons killed 
in a given summer in this country 18 ex- 
tremely small in comparison with the 
population. The number also varies 
largely from year to year, the last year 
having witnessed an unusual number of 
deaths from this cause. The general aver- 
age seems to be about one death to two 
hundred thousand of the population each 
summer from lightning. 

The destruction of property by light- 
ning, however, is considerable. In cities 
it is very small, for the reason that the 
many metallic roofs and structure of a 
city seem to rob the lightning of most of 
its destructive power, even if buildings 
are struck, and there is also at hand the 
means for quickly suppressing any fire 
that may originate from this cause. But 
in country districts every year a number 
of. barns and haystacks, of dwelling 
houses and churches, are fired by light- 
ning. For about one hundred and fifty 
years the lightning-rod has flourished, and 
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the untenable theory of its operation first 
stated by Franklin has been taught to 
As a matter of 
fact lightning-rods, as usually put up, 


succeeding generations. 


are of practically no use. The phenomena 
of lightning are extremely difficult to pre- 
dict. The very nature of lightning makes 
it impossible to conduct experimental 
work of much value upon it, but about all 
that is known concerning the action of 
protective devices may be summed up in 
the statement that there are no such 
things. This, of course, does not apply 
to lightning protective apparatus for. elec- 
trical circuits, which has been brought to 
a point of very great perfection and satis- 
faction. 

The problem of protecting a building 
from lightning is one of no small im- 
portance. A tin roof seems to be a fairly 
good protection, especially if gutter- 
spouts connected with it are carried to the 
ground and there joined with buried 
pipes. 
green hay particularly seem prone 
to invite the probably by 
reason of some difference in humidity 
in the air immedi- 

Vessels at sea are 
rarely injured when it is considered that 


Barns containing animals and 
stroke, 


or temperature 
ately about them. 


they are often the only objects in the 
whole tract of the storm projecting above 
the general flat surface of the water. Trees 
differ very much in their attractive power 
for lightning; thus maples and cotton- 
woods are struck much more often than 
oaks, and oaks much more often than 
beech-trees. 
safety, which are the result of experience 


The old rules for personal 


and superstition in about equal parts, may 
well be observed, particularly that which 
cautions the avoidance of trees as places 
of shelter. The feather bed has no partic- 
ular lightning-resisting properties, though 
it has long been cherished as a haven of 
safety. It is not dangerous to handle 
scissors and knives during an electric 
storm, but death has been invited by the 
use of an umbrella with a metallic rod. 
Perhaps the best comfort that can be had 
by the timorous in a thunder-storm is in 
reflecting upon the extremely small chance 
of any harm happening to them. 

If a person is struck by lightning and 
falls down unconscious and apparently 


ELECTRICAL REVIEW 


dead, the chances are, if the injured per- 
son be of reasonably strong constitution, 
that he can be resuscitated. Thousands of 


people struck by lightning have been al- - 


lowed to die for lack of attention. The 
rule is that artificial respiration should 
be brought about at once. The clothes 
should be loosened and the well-known 
movements of the arms and chest made to 
bring about natural breathing. As in 
cases of drowning, the work of artificial 
respiration should be kept up even after 
those performing it are thoroughly cer- 
tain the patient is dead. Two or three 
hours is not too long a time to keep try- 
ing. A large majority of persons struck 
by lightning and apparently dead may be 
saved by this simple method. 


ELECTRICAL ADJUNCTS OF RAILWAY 
TRAVEL. 


Few of the thousands of travelers who 
constantly come and go upon our railway 
lines recognize to what a very great extent 
electricity is used in one way or another a3 
an essential part of the operating system 
of a modern steam railroad. 

Switches and signals are very largely 
operated by its agency. Train despatch- 
ing is accomplished through its agency 
by the use of the telephone or the tele- 
graph. Many modern and well-equipped 
trains are lighted by electricity, venti- 
lated by electric fans, and have telephone 
connections made with them at stopping 
places. 

One of the most extraordinary and 
peculiar facts about railway management 
is its intense conservatism. There is cer- 
tainly no other very large interest so con- 
servatively managed as are the railroads, 
and this conservatism, while doubtless ex- 
cellent and marking the transportation 
husiness as exemplified by railroads one of 
the most satisfactory that there is, has re- 
tarded the development of many new 
ideas. Perhaps more on this account than 
on any other it has taken many years for 
electric train lighting to establish itself 
fully in the United States. Viewed from 
practically every standpoint the electric 
light is the most satisfactory, economical 
and altogether desirable method of illumi- 
nating trains. In case of accident or col- 
lision it does not add an element of danger 
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such as is furnished by oil-lamps or gas. 
The light is steady and sufficient, does 
not vitiate the air of the cars, and heats 
it less than any other known illuminant. 
These facts are slowly being recognized by 
the majority of railway managers, who are 
doubtless somewhat accelerated in their 
decision by the constantly increasing 
pressure of public opinion in regard to 
this matter. The traveling public has 
set the. seal of its entire approval upon 
clectrie lighted trains. 

A recent innovation in luxurious train 
service comes from the West, where, in 
some of the larger stations of the great 
railway systems, a plug-switch arrange- 
ment is provided whereby a train stand- 
ing in the station is put in telephonic 
communication with the town exchange, 
thus enabling passengers, while sitting in 
the train, to converse with any point 
reached by the long-distance or local serv- 
ice. The telephone has also come into use 
somewhat as a means for communicating 


: from one part of the train to another. In 


the case of modern trains, which may be 
six hundred feet or more in length, this 
becomes a great convenience. 


—————- — — 


SOME WIRELESS TELEGRAPHY CON- 
SIDERATIONS. 


Cable reports in the daily press of last 
week stated that two French warships 
lying off the port of Tunis in the 
Mediterranean found their wireless tele- 
graph instruments affected by another set 
of which they were ignorant. Investiga- 
tion showed that a French lieutenant, 
quartered in the town of Tunis, had been 
making experiments in wireless teleg- 
raphy, and that the effect noticed was due 
to the operation of his installation. 

Up to the present there has not been 
a sufficiently widespread use of so-called 
wireless telegraphy apparatus to bring 
often within the same range of influence 
different systems. Only a few weeks ago 
it was reported that vessels of the British 
Channel Squadron had picked up signals 
sent from Mr. Marconi’s land stations, and 
while these things are not, perhaps, re- 
ported as often as they happen, still they 
indicate that certainly up to now there 
has been no perfection of the system such 
that signals definitely intended for a par- 
ticular correspondent shall not be sub- 
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jected to interference, or to being picked 
up by a third person. 

When one considers the situation with 
reference to the desirability of a syntonic 
system, it is obvious that such a method 
of operation would have almost equal ad- 
vantages and disadvantages. For marine 
signaling, which is the field that seems to 


promise now the largest use for wireless: 


telegraphy, a syntonic system would be 
practically useless, for the reason that a 
vessel in trouble or desiring to communi- 
cate would be. unable to signal another 
ship provided with a different or differ- 
ently tuned system. However, if privacy 
is desirable, then a syntonic system seems 
to be absolutely necessary. But here again 
the question arises: How many syntonic 
systems can operate at once in the same 
range of activity, and how far’ may the 
principle of syntony be carried without in- 
terference. 

It seems wise to pause and reflect a 
little concerning the possible use to which 
this new form of signaling may be put 
before committing one’s self definitely to 
believe in the extraordinary greatness of 
its future. So far, although we have well- 
attested records of Mr. Marconi’s suc- 
cessful operation of his system at very 


great distances, we have not been in- 


formed concerning the method of sending 
employed, nor have any details been made 
public concerning the installation from 
which the long-distance waves have em- 
anated. Waiting this, and the fullest 
statement concerning the method of 
tuning which he employs, it is well to 
suspend judgment as to the commercial 
possibilities and future extension of the 
ingenious and interesting system of which 
Mr. Marconi is the author. 
STORAGE-BATTERX TRACTION IN 
BROOKLYN. 

It is stated in the newspapers that the 
Brooklyn Rapid Transit Company is 
making experiments with a view to de- 
vising a system of storage-battery traction 
for its vast network of lines in and about 
the borough of Brooklyn. Popular agita- 
tion against overhead wires has reached 
a point such that the municipal govern- 
ment is expected shortly to order the re- 
moval of the trolley wires from the streets 
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of that borough. The cost of installing a 
system of open-slot conduits on the lines 
of this company, such as are used on the 
lines of the Metropolitan Street Railway 
Company in Manhattan, would entail an 
expense of nearly $25,000,000. It is 
believed that storage-battery cars can be 
installed for a much less sum than 
this. 

It is greatly to be hoped that the experi- 
ments will be successful. Almost ever 
since the invention of the storage battery, 
now more than twenty years ago, the 
problem of its application to street- 
railway cars has interested and engaged 
the attention of inventors, engineers and 
capitalists. A catalogue of the attempts 
to operate storage-battery street cars in 
the United States alone would more than 
fill this column, yet to-day there is in 
operation in the United States only a 
single line of storage-battery cars—that 
doing crosstown service in Thirty-fourth 
street in Manhattan and, so far as is 
known outside the Metropolitan company, 
still working on a somewhat experimental 
basis. 

The difficulty with the storage battery, 
heretofore, has been that in such service 
its depreciation is very rapid. The weight 
necessary to install upon a car is also so 
great that track of an unusual strength and 
stiffness has to be laid and rail-joints are 
scriously deteriorated by the heavy load on 
the wheels passing them. These are prac- 
tically all the objections. The advantages 
are so great and so evident that they 
hardly need recounting. A system of 
traction in which the cars are self-pro- 
pelling and self-contained, operating upon 
tracks that require neither the excavation 
of the earth below nor the invasion of the 
air above for any essential part of the sys- 
tem, cars capable of going anywhere 
where there is a track—all this represents 
the ideal of street-railway service. But 
the experience of the past does not indi- 
cate that the lead storage battery, except 
under particular conditions, can be used 
with commercial success as the propelling 
agent for street cars, notwithstanding the 
extraordinarv success it has won in sta- 
tionary work. What may be done by new 
types of battery recently described and 
not yet in service remains to be seen, but 


all indications are hopeful and point 
toward the probable success of street cars 
equipped with the new type of cells. The 
experiments in Brooklyn will be watched 
with the greatest interest by the whole 


electric railway fraternity. 


THE AMERICAN ELECTROCHEMICAL 
SOCIETY. 


The organization meeting of the Ameri- 
can Electrochemical Society, which was 
held in Philadelphia last week, turned out 
to be a most pleasant surprise to the gen- 
tlemen who had fostered the formation of 
this body. The attendance was extremely 
gratifying and the interest and enthusi- 
asm so great as actually to surprise those 
who had looked forward to the new so- 
ciety as a needed body for the representa- 
tion of this new and most important 
branch of the electrical industry. 

The papers presented at the first 
meeting were of an order so high that 
their publication will unquestionably 
command immediate respect for the new 
society in all quarters. The constitution 
adopted is simple. Every indication 
points to the great success of the move- 
ment, and the society will unquestionably 
take its place at a very early date among 
the important scientific and engineering 
bodies of this country. 

The papers presented at the first meet- 
ing exhibited plainly the existence of a 
considerable number of earnest students 
and experimenters in the field of electro- 
chemistry and revealed, to a somewhat 
astonishing degree, the widespread field 
that lies fallow before those who are 
pleased to cultivate it. The success of 
the socicty is assured and it should have 
the heartiest support and cooperation on 
the part of all its kindred organiza- 


tions. 


A ton of calcium carbide requires 4,500 
kilowatt-hours of energy for its manu- 
facture and gives 10,000 cubic feet of 
acetylene. In burning, this gas gives out 
250,000 candle-hours of light. The 
same amount of energy would produce 
1,440,000 candle-hours if consumed in 
incandescent lamps, about twice as much 
if used in Nernst lamps, and nearly five 
million candle-hours if used in working 
open-are lamps. 
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THE COMMERCIAL MEASUREMENT OF 
ELECTRICAL CONDUCTIVITY. 


—_—,_ - - —— 


BY LAWRENCE ADDICKS. 
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In the laboratories of those who handle 
refined copper in any form, the electrical 
conductivity has become, perhaps, the most 
important criterion of its purity. This 
is due largely, on the one hand, to the 
fact that the great majority of copper is 
finally put to electrical uses, where the 
conductivity will be one of the main re- 
quirements of the specifications, and on 
the other, to the rapidity with which this 
delicate test of the purity of copper mav 
be made. The interpretation of the results 
is beyond the scope of this paper, the 
writer wishing to confine himself at 
present to a review of the methods and 
apparatus for the measurement of con- 
ductivity and a brief discussion of their 
respective merits. 

Electrical conductivity is almost in- 
variably stated to-day as a percentage of 
the conductivity of pure soft copper as 
measured by Matthiessen forty years ago. 
Since that time much purer specimens of 
copper have been prepared than were then 
obtainable, so that samples of the purest 
soft copper may sometimes reach, perhaps, 
103 per cent of his now arbitrary stand- 
ard, though that figure is far above the 
range of the commercial product. This 
standard is variously stated as the value 
of a metre-gramme, a mil-foot, a centi- 
mietre-cube, etc., in different branches of 
industry. It is evident that conductivity, 
or its reciprocal, specific resistance, may 
be stated in terms of length-mass or of 
length-section measurements. While it 
would seem at first glance that the differ- 
ent values were mutually convertible, this 
is not true except at the expense of the 
precision of the results, as Matthiessen did 
not measure the specific gravity of his 
samples, and we have to rely upon the 
diameter measurements of the small wires 
that he used (under 0.7 mm.) to compute 
the section. Therefore, a length-mass unit 
is the more reliable, and Matthiessen’s 
results are usually stated in terms of the 
metre-gramme. ‘This standard is: 

M = 0.14172 international ohm at 0° 

centigrade. 

Matthiessen studied the temperature co- 
ctlicient of his samples, and the following 
equation, according to the late Professor 
Holman, gives results between 0 degree 
and 30 degrees centigrade, which agree 
with these experiments within one one- 
hundredth of one per cent, or further 
than the original data are reliable: 


M, = M, (1 + 0.003879 ¢ + 0.00000526 Z°) 
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By means of this formula, we may com- 
pute M, for a temperature ¢ at which a 
conductivity measurement may be made, 


l 
and „yı Will represent the standard of 
M, 


which the unknown sample is a certain 
per cent. If we now find the resistance 
of a certain length L to be R,, and the 
mass of this length to be W, 


R,W 
ae 
the absolute conductivity = C= 

] E’ 

R RW 


the specific resistance = R, = 


Fio, 1.— ADAPTATION OF BROWN & SHARPE 
YARN SCALES. 


and the conductivity relatively to the 
Matthiessen standard 


È M,L? 
= l = CM, = RW 
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Similarly, for length-section measure- 
meuts, for sectional area A, 
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These are the formulæ which form the 
basis of all conductivity determinations, 
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Fic. 2.—Tuaomson Low-REsStsTANCE BRIDGE. 


the different methods consisting simply 
of different ways of determining R, 

It is customary to state the conductivity 
to the nearest tenth of a per cent. Let 
us consider for a moment the preci- 
sion with which the component measure- 
ments must be made to warrant this. For 
a formula of this type we have, from the 
method of least squares, 

At = 8&4 6+ 8; + + & 
where A represents the fractional error 
in the result, and ô, ô, etc., stand for 
the fractional errors in the factors 1, 2, 
etc. Taking 4 = 0.001 and n = 2, we 
have for equal effects, 
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ô = 6, = 0.0007 or about 0 07 per cent. 
With great care this precision may be ob- 
tained in R, and is easily obtainable in 
W, but in the case of A it is quite dif- 
ficult, which offers a further objection to 
length-section methods. It is doubtful if 
this precision is reached in the commercial 
laboratory, however, and it is not neces- 
sary that it should be, 0.2 per cent being 
plenty close enough for all practical pur- 
poses. 

We may now pass on to the practical 
methods of measuring R, and W or A, as 
the case may be. The only commercial 
method of obtaining A is by diameter 
measurements at numerous points and in 
various axes with a micrometer-caliper 
reading to one ten-thousandth of an inch. 
Considerable care and skill are required 
as the average wire is far from being an 
ideal cylinder, and a given error in diam- 
eter gives twice as great a fractional error 
in the area computed from it. With fine 
wires this error may become very large. 

W may be very rapidly and accurately 
measured. A delicate chemical balance is 
unnecessary. The writer has adopted a 
modified form of the yarn scales manu- 
factured by Brown & Sharpe, the total 
cost of which is about $10. The poise 
reads to 0.01 of a gramme and the largest 
weight is 200 grammes. (See Fig. 1.) 

The methods of measuring R, may be 
classified in general under the following 
heads : 

1. The Wheatstone bridge. 

2. The slide wire bridge. 

3. Voltammeter methods. 


THE WHEATSTONE BRIDGE METHOD. 


This very simple method consists in 
measuring the resistance of a known 
length of the wire in question on a Wheat- 
stone bridge. The temperature of the 
wire, as well as of the bridge, must be as- 
cortained and the method is not directly 
applicable to heavy wire, owing to the 
awkwardness in handling any consider- 
able length and the error due to contact 
rusistance. The latter can be avoided, to 
a certain extent, by using a pair of clips 
for the potential leads to the bridge, 
clamping them on the wire close to the 
bridge binding-posts which serve as cur- 
rent leads. ‘The method is open to the 
usual objections to the Wheatstone bridge 
for the measurement of very low resist- 
ances, the excessive ratios required dimin- 
ishing the sensitiveness so that the limit 
of practical use is about 0.01 of an ohm, 
which corresponds to about twenty-six 
feet of No. 6 Brown & Sharpe copper 
wire, for example. It was formerly the 
custom to measure great lengths of wire, 
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one one-hundredth of a mile, or 52.8 feet, 
being a common specification. There is no 
good reason for this and it makes a very 
clumsy sample to handle. To-day eight- 
een inches to three feet is the length taken 
even for trolley wire and one-half-inch 
rods. Three feet should be as representa- 
tive of a coil of wire as fifty, unless the 
sample be taken at the very end of the 
coil when leaving the drawing machine. 
If there is any reason to suspect a lack 
of uniformity, it is much simpler to cut 
short lengths from several parts of a coil 
and test them by one of the more rapid 
inethods presently to be described. 

THE THOMSON LOW-RESISTANCE BRIDGE. 

This modification of the Wheatstone 
bridge avoids all of the troubles due to 
contact resistance noted under the last 
heading. It is usually represented by the 
conventional diacram, Fig. 2. A and B 
and C and J) are resistances which are 
made either equal or in some known ratio 
and the length of the sample is varied 
until a balance is obtained, giving the 
length of the sample equal to the resist- 
ance of the known wire marked stand- 
ard. In reality it is a drop of potential 
method along two wires in series, and the 
contacts are in series with the compara- 
tively high resistances, A. R. C and D, 
and are therefore negligible. By adjust- 
ing the ratios anv size wire may be com- 
pared with the standard and to avoid ex- 
cessive ratios several standards may be 
used. 

A modification of this method, devel- 
oped by Professor Puffer, of Boston, has 
been more or less used for this work. He 
used some twenty feet of wire, enclosing 
it and the standard wire in a long box 
and, if necessary, blowing a current of 
air through the box to maintain a uniform 
temperature. The scheme of the appara- 
tus is shown in Fig. 3. A and B and C 
and D correspond to the bridge resist- 
ances in Fig. 2. Owing to the rearrange- 
ment of the connections, however, but a 
single setting of the sliding contact is re- 
quired to obtain the length of the sample 
equal in resistance to the standard. A 
and B are equal resistances of, say, 100 
ohms, wound on the same spool to ensure 
their always being at the same tempera- 
ture. C and D are similar to A and B. 
The wires are now in parallel instead of 
in serics, but the contact resistances are 
taken care of as before. 

In both the Thomson bridge and the 
Puffer modification, the temperature may 
be neglected provided the sample is of the 
same metal as the standard and also that 
they are both at the same temperature. 
In this case M, is taken at the tempera- 
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ture at which the standard has the re 
sistance R,: this assumption being that 
the two wires have the same temperature 
coefficient. 

THE SLIDE WIRK BRIDGE METHOD. 

This is the method in use in most lab- 
oratories at the present day. and it will 
be well to examine it in detail. Fig. 4 
shows a diagram of the connections as 
usually made. A and B are equal resist- 
ances of about 0.1 ohm. C and D are 
equal resistances of, say, 0.01 ohm, which 
is the smallest resistance used in con- 
nection with the instrument, and is of a 
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Fig. 3.—Proresser PUFFER’s MODIFICATION OF 
THE THOMSON BRIDGE. 


magnitude easily standardized with pre- 
cision. The sample serves as the slide 
wire and is attached by suitable clamps. 
A series of resistance coils E are wound 
for use with samples of different sizes. 
Their function is to shunt the resistances 
C or D, thus moving the slider balance 
to the right or left, as the case may be. 
It is evident that. when the sample is in 
place and no resistance is shunting either 
( or D, the galvanometer will show no 
deflection when the sliding contact is at 
about the middle of its range, showing 
that the same potential exists at the elec- 
trical centres of the divided circuits. If 
now we introduce a resistance E we destroy 
that balance and the contact must be 
moved until the proportion of the sample 
wire on one side is greater in resistance 
than that on the other by an amount equal 
to this unbalancing. Suppose, for in- 
stance, that we have a piece of No. 12 
Brown & Sharpe copper wire in the 
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bridge, which usually takes about a three- 
foot length. The resistance per foot will 
be about 0.0015 ohm, or about 0.004 
ohm between the extreme convenient 
positions of the slider. Let us now intro- 
duce at E a resistance that will change 
C by about 0.004 ohm. C = 0.01 ohm, 
and E will be found by the law of divided 
circuits. 
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Therefore, we should pick out a resist- 
ance from the set furnished with the 
bridge of about 0.015 ohm. These coils 
are usually marked, however, with their 
effective resistances, or in this case about 
0.004 ohm. The side C would now be 
unbalanced by 0.004 ohm. Moving the 
slider to the extreme end from C a new 
balance would be found, for this would cut 
a length of the sample equal to 0.002 ohm 
out of C and put it in series with D. The 
resistance E would now be placed in 
parallel with D and the slider moved to 
the other end of the bridge and another 
balance found. The difference between 
the two scale readings would give the 
length of the sample wire equal to 0.004 
ohm. As all of the resistances. including 
the sample. are of copper, the temperature 
need not be taken into consideration, the 
effective value of E being taken as R, 
and M, being taken at the temperature 
at which the bridge coils were originally 
standardized. The slider is provided with 
a vernier reading usually to thousandths 
of fect. The connections for E are made 
hy means of large mercury cups. We now 
have values for M, R, and ta and it re- 
mains to find the weight of length L. 
In practice, when measuring many 
sainples, it is not convenient to cut the 
wire exactly to L. which will probably be 
some odd thousandth of a foot, but it is 
better to take a whole number of about 
the same magnitude as L, such as 2.700 
feet, which we will call I, and find its 
mass, W’. The error introduced is inap- 
preciable, the assumption being that the 
mass per unit of length is the same for 
2.700 feet of wire as for, say, 2.642 fect, 
and there is a much less chance of error 
in marking the length. L’ may best be 
measured by scratching the wire at two 
points on the bridge scale by moving the 
wire sideways beneath the knife-edge of 
the slider, say, at 2.800 and 0.100 for the 
2.700 taken in illustration, then taking 
the wire out, clipping it with cutters just 
outside the marks and carefully filing the 
ends flat to the exact length. One end 
of the wire is then bent into a hook and 
it is weighed on the scales shown in Fig. 1. 


M,LL'K 
RW? 


C — 0.004 = è or E = 0.015 ohm. 


The formula is now C = 


the K being a constant equal to (5558 )= 
39.37 
0.09289, due to the fact that L and D’ 
have been measured in feet instead of in 
metres. Taking the complete caleulation, 
we have, assuming the bridge coils to 
have heen standardized at 18,8° centigrade, 
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= 18.8° centigrade. 
= 0.004000 ohm. 
= 2.612 feet. 
L' = 2.700 feet. 
W’= say, 25.00 grammes. 
M, = 0.14172 (1 + 0.003879 x 18.8 + 
0.00000526 x 18.8) = 0.1523. 
K = 0.09289. 
E — 0-1523 X 2.642 X 2.700 x 0.00289 _ 
0.004000 X 25.00 
100.9 per cent conductivity. 


t 
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Should frequent. use of the apparatus 
warrant it the calculations may be worked 


out into a more condensed form. The 
formula may be reduced to C = x 
where K’ must be figured out once for 
all for each bridge coil. In the case above, 
for instance: 


= 0.1523, a constant for this bridge. 

L' = 2.700, a constant by hypothesis. 

K = 0.0929. a constant by derivation. 

R, = 0.004000, a constant for this coil. 
M,L'K 

Then K’ = = 9.550, and C = 


R 


t 
9.550 L’ 
ae 
Precautions—The method assumes uni- 
form temperature for all the resistances, 
and great care must be taken that tem- 
perature disturbances do not occur, as the 
measurements themselves give no indica- 
tion of the condition of the apparatus in 
this respect, unless the sample wire is left 
in position for a considerable time and 
check measurements taken. The sample 
should be handled as little as possible in 
putting in the bridge. Any draught or 
sudden changes in room temperature must 
be avoided. Resistances E, being usually 
close-wound coils, will lag behind the 
sample and C and D, which are exposed, 
in the event of any such changes. The 
current passed through the bridge should 
not exceed that furnished by one or two 
dry cells of battery. Any differences in 
check settings on a clean wire is proof 
positive of unstable temperature condi- 
tions. It is always well, before using the 
bridge for a set of determinations, to try 
a setting on a standard wire to see that 
the bridge resistances are at a common 
temperature. The resistance E should 
be handled as little as may be and its 
mercury contacts should be kept well 
amalgamated and scrupulously clean. 
The galvanometer should be of the 
(’Arsonval type of low resistance and with 
a light system. The mistake is often made 
by instrument dealers of furnishing for 
this work a galvanometer with a system 
weighing twenty-five or thirty grammes. 
This heavy system has more or less of a 
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ballistic action and can not be made truly 
dead-beat, a feature which is very essen- 
tial to rapid work. 

The connections shown in Fig. 4 are 
simple, but are subject to error due to 
any capacity or inductance in the ap- 
paratus. This error due to this cause is, 
however, inappreciable in most instances. 
It may be avoided by using the double- 
leaf Wheatstone bridge key with an extra 
short-circuit contact to damp the gal- 
vanometer, but delay in reading from 
thermo-electric troubles is apt to follow. 

VOLTAMMETER METHODS. 

These consist of various fall of poten- 
tial methods with portable instruments. 
For general conductivity work they are to 
be avoided on account of the abnormal 
current densities necessary to bring the 
drop within the range of a portable 
millivoltmeter. The simplest of these 
methods is naturally some combination of 
a millivoltmeter with a. low-range am- 
meter, but the question of accuracy of 
calibration enters here and is best avoided 
by sticking to zero methods. For general 
wire mill-work it is hard to improve upon 
the slide-wire method just described, but 
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for special work a zero millivoltmeter 
method is much more rapid and suf- 
ficiently accurate. A case in point is the 
work in the laboratory of a copper re- 
finery. Here the conductivity is meas- 
ured on many samples daily, in a large 
works, the result being desired as an indi- 
cation not of the properties of particular 
pieces of wire but of the quality of the lots 
of copper they represent. Here the wires 
are always of the same size and material 
and the range of conductivity is very 
small. To handle a case of this character 
at the Raritan Copper Works, the writer 
has recently constructed a special ap- 
paratus designed to shorten the time re- 
quired in testing at every possible point. 
It is an adaptation of a well-known 
method of comparing low resistances and 
consists in putting the sample and a 
standard wire in series and comparing the 
respective drops in potential along the two 
hy means of a differentially wound milli- 
voltmeter, the length of the sample being 
varied until the miullivoltmeter shows a 
zero reading. About six feet of No. 12 
Brown & Sharpe wire are useu as a sample 
with a current of ten amperes. This cur- 
rent if left steadily on would bring the 
temperature up, perhaps, ten degrees 
centigrade, but for the length of time 
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necessary for a determination—a half- 
dozen closures of the battery key for less 
than a second at a time—the rise is about 
a couple of tenths of a degree. It must 
be remembered in this connection that the 
sample and standard wires are in series 
and only differences in temperature be- 
tween the two wires would affect the re- 
sults. So it may be readily appreciated 
that the rise occasioned makes no trouble. 

The millivoltmeter was wound by the 
Weston Electrical Instrument Company 
and is of its standard type, with the 
exception of the double winding, which is 
brought out to four binding-posts. The 
sensitiveness is approximately a needle de- 
flection of one mm. for a difference of po- 
tentials applied to the two windings of 
0.0002 volt. The resistance of either coil 
is about 0.8 ohm, and the maximum safe 
potential about 0.08 volt. which corre- 
sponds to about ten amperes through be- 
tween five and six fect of No. 12 Brown 
& Sharpe wire. As the instrument can be 
read much more closely than to one mm., 
one-tenth per cent of the wire length may 
be easily obtained. The voltmeter may 
be tested at any time for differentiality by 
a reversal of the connections in the usual 
way. After the length giving zero de- 
flection is observed, the wire is instan- 
taneously cut to a predetermined standard 
length by a shear attached to either ter- 
minal and weighed on the yarn scale 
shown in Fig. 3. If desired, the computa- 
tions may be tabulated so that, knowing 
L and W’, the only variables, we can at 
once find C. The constant, K’, is deter- 
mined once for all by measuring L and 
W for wire of known conductivity, By 
remeasuring this constant from time to 
time the apparatus may be rapidly and ac- 
curately checked. Should it be desired to 
place any switches in the voltmeter lines 
they should be in the form of large mer- 
cury cups, as the 0.8 ohm in the instru- 
ment is not sufficient to satisfactorily 
climinate more than the single set of con- 
tact resistances at the sample wire. The 
leads from the standard wire had best be 
soldered. No trouble will be experienced 
with the millivoltmeter, as the changeable 
parts—namely, the magnets and springs 
—should they vary, would simply shift 


the zero. The speed of operation is only 
limited by the time it takes a sample wire 
to recover from the temperature effects of 
handling when put into the bridge—two 
or three minutes. The balancing, weigh- 
ing and computation can all be accom- 
plished in about two minutes. Changes 
in room temperature affect the two wires 
equally and. cause no trouble. Fiftcen 
wires an hour can easily be handled, in- 
cluding the computations, and a skilled 
observer is not necessary. 
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Some Telephone Questions. 


Papers and Discussion at the One Hundred and Sixty-Third Meeting of the American Institute 


THE TELEPHONE STATUS QUO—Concluded. 
BY ARTHUR VAUGHN ABBOTT. 

In possession of a country of unbounded 
resources, the American publie is of all 
peoples the easiest and most tolerant to 
deal with. It has made money and it ex- 
pects and wants every one else to do like- 
wise. It is good-natured and somewhat 
careless as to what- it pays, provided good 
goods are returned, and charges that are 
equitable and just to all made. But woe 
betide those who attempt to get something 
for nothing, or to discriminate unfavor- 
ably between different portions of society. 
Their fate is certain. 

It is this innate feeling that has insti- 
tuted the revolt against the flat-rate svs- 
tem. One does not contract by the vear 
with the milkman for all the milk the 
family can drink, or with the butcher or 
baker for all the bread or meat, or with 
the gas company for all the gas one wishes 
to burn. The electric light people even 
go so far as to install a demand meter, 
scaling bills not only upon the quantity 
of electricity used, but considering also 
the time at which it is asked for. To 
charge a subscriber who makes 100 mes- 
sages per day the same rate as one who 
makes ten is obviously unfair, and driven 
from the illogical flat-rate system, the 
plan of an initial charge, plus a message 
rate for all calls beyond a certain annual 
number, has gained considerable currency. 
That this is an improvement and more 
just than the former method can not be 
gainsaid, but even this scheme contains 
large elements of manifest injustice, for 
the message is no more the true unit of 
charge than going to a livery stable and 
hiring a carriage to take a drive would be 
a fair basis for the stableman; for one 
customer might be gone an hour and 
another all day. The average length of 
telephonic conversations is about two 
minutes, but averages are dangerous. 
In one case under the personal observation 
of the writer, a young bride on her return 
from the honeymoon kept the line leading 
to her mother’s house busy for several 
consecutive days for more than forty 
minutes at a time. Query: Shall the bride 
he charged ten cents for her call and you 
the same price for two-minute conversa- 
tion? No; the message-rate system, while 
approximating more closely to the truth 
than the flat rate, is still on a false basis 
and should b: corrected. 


of Electrical Engineers—Concluded. 
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In giving service, telephone companies 
do three entirely separate and independent 
things which are incommensurable with 
each other. all of which every just and 
equitable tariff must recognize and ex- 
press. 

First—The telephone company supplies 
and maintains a certain amount of appa- 
ratus necessary to connect each subscriber 
with the central office. This apparatus 
must be furnished and cared for whether 
used or not, merely to give the subscribers 
an opportunity to call. The quantity and 
quality of this apparatus do not vary 
with the load, being the same whether the 
instrument is used once a year or 100 
times a day. A flat-rate annual tariff 
sufficient to pav interest, depreciation and 
maintenance on this portion of the plant 
is fair and just, and by recognizing vary- 
ing lengths of subscribers’ lines, this 
charge can be made exactly proportional 
to the requirements of each station. 

Second—The telephone company must 
maintain a corps of operators to answer 
subscribers’ calls and to perforin the neces- 
sary avocations of connecting subscribers 
together. This expense is directly and 
only proportional to the number of times 
each station calls. | 

Third—During each conversation, bat- 
terv is supplied to the subscribers’ station 
for talking, cords, plugs, trunk lines and 
other common apparatus are in use, the 
amount and cost of which are proportional 
to the length of time of conversation. 

Therefore, any telephone tariff to be 
fair to all must recognize these three 
factors, and in so far as any one is 
omitted, and a blanket charge substi- 
tuted therefor, injustice will be done, de- 
pending on how far the service rendered 
to a particular station departs from the 
general average. 

To perceive the bearing of this proposi- 
tion, consider for a moment the cost of 
installation and service. According to 
previous telephonic policy, the ratio of 
the number of telephones to population is 
very low, as is shown in table II. Con- 
sequently, the installation cost per station 
has been high. In large cities this has 
varied from $150 to $250 per station. In 
medium cities, of say 200,000 population 
or 80, from $90 to $125, while even in the 
smallest towns it is rare to find a cost of 
less than $50 per station. Of the installa- 
tion cost from $10 to $25 is required at 


the substation, depending upon the char- 
acter and difficulty of wiring. From $15 
to $50 for the switchboard, varving with 
the type of board, size of multiple and 
percentage of trunking, while the wire 
plant has absorbed the balance: but if by 
a more liberal policy the use of the tele- 
phone could be so stimulated as to raise 
the population ratio, to say fifteen per 
cent, it would be possible, even in such a 
city as New York, to install a telephone 
plant at a cost not to exceed $60 per sub- 
station, as is shown in table ITT. 

Probable installation cost per station of 
a telephone plant, sufficient to serve 
fifteen per cent of population. 


TABLE III. 

Items. Cost. 
Substation apparatu8g.......sessrssosesoseress $15 
Wire plant, subscribers’ lines.... ............ 14 
Wire pent trunk lines................ ere ? 
Switchboard apparatus subscriber.’ lines.... 12 
Switchboard apparatus, trunk lines.......... 6 
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Assume now that an installation charge 
of $15 per year per substation were made 
against each one-party line to cover in- 
terest, depreciation and maintenance, $10 
per year per station each against two- 
party line and $8 per vear per station 
against cach four-party line, and that a 
charge of one cent was made for each time 
the central office was called up and one- 
half cent for each minute of actual time 
that the telephone was in use. Large 
business houses and the best class of resi- 
dences would take one-party lines. 
Smaller business houses and medium resi- 
dences two-party lines, while the bulk of 
subscribers would use four-party lines, all 
of these being arranged with selective sig- 
nals and lockouts to secure the best 
quality of service. Simply to illustrate 
the effect of this svstem of tariff, assume 
one-party lines to average ten calls per 
day, two-party lines seven and four-party 
lines three. Under these circumstances, 
one-party lines must bear a tariff of $75 
per year, two-party lines $52 and four- 
party lines $23. According to this sug- 
gestion, the annual cost of maintenance 
and depreciation on plant would be cared 
for by the annual flat-rate charge, which, 
for this purpose, is sufficient in a properly 
installed and maintained plant. The re- 
ceipts from traffic would average $20 per 
thousand calls, while the actual expense 
should not be over $7 per thousand calls. 
The difference of $13 would be ample to 
pay reasonable general expenses and divi- 
dends, At each substation a meter would 
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be installed, carrying two dials, one show- 
ing how many times the exchange is 
called, and the other the total time ex- 
pended in the use of the telephone. This 
meter should be in plain sight of the sub- 
scriber, so that he, at anv time, could 
check the readings with his own watch. 
Such a device could be made and installed 
at an expense not to exceed $3 per station. 
Each station would be charged for ex- 
actly the service rendered, and it would be 
optional with all to regulate charges to 
suit their wishes. 

It is probablv an impossibility to make 
any one method of charging absolutely 
universal, any more than it is feasible to 
crowd all passengers on a railway into one 
car. There must be Pullmans, coaches 
and emigrant cars. So every telephone 
company must probably supply a few flat- 
rate instruments, many meter rates and 
some coin boxes. “Chacun à son goùt,” 
but the main idea is that of producing a 
rate that will be absolutely just, and be 
capable of so stimulating telephonic busi- 
ness as to place an instrument in every 
house. Each community contains some 
chronic objectors that it is impossible to 
satisfy, but setting such aside, it seems 
that a scheme of this general nature 
would go far toward smoothing out the 
existing friction between the operating 
companies and the public. 

But with this discussion of the com- 
mercial aspect, the engineering side must 
not be entirely forgotten. Two very 
curious tendencies are observable. Among 
the older companies and the most ad- 
vanced of the Independents, those to 
whom experience has read some hitter 
lessons, there is a very strong inclination 
to design plants with the utmost care and 
skill, using the widest and best experience 
for the purpose, and foreseeing the future 
as far as possible. This is in marked con- 
trast to the practice of a decade ago, when 
telephone plants, like “Topsy,? simply 
grew, and in many respects were not un- 
like the dark heroine of Uncle Tom. But 
with the newer and less experienced of 
the Independents, there is a most con- 
spicuous absence of design. Because 
some farmer has talked half a dozen miles 
over barbed-wire fences, a lot of little 
telephone companies immediately built 
toll lines of No. 10 or even No. 14 iron 
wire on poles about as large as a walking 
stick, with grounded lines, through trolley 
towns, and wonder why their subscribers 
complain of poor service, or that their 
lines go down with the first snow. 

Conduit construction has settled into 
pretty well recognized channels, involving 
chiefly the use of vitrified clay pipe, par- 
ticularly the multiple duct forms. Peri- 
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odically, a new and improved form of 
duct material appears destined to super- 
sede all others, ‘but I notice the tile men 
serenely go their way, and their output 
to-day is larger than ever. 

The construction of aerial lines is 
rapidly becoming svstemized and pro- 
ceeding under standard specifications, the 
tendency of which is to build the lines 
much more efficiently and much more 
solidly than in the past, and to restrict the 
use of open wires to three or four cross- 
arms. 

There is a notable tendency to increase 
the size of cable. Formerly 120 pair was 
standard for underground work and 
twenty-five for aerial, but at present 200 
pair is becoming almost universal, and 
even 400 pair has entered the field under- 
ground, while aerial cable has grown so 
that 150 pair is not unknown. For trunk 
lines and toll work, large conductor, low- 
capacity cables are to the front, even to 
the extent of using No. 16, No. 14 or 
even No. 12 wire, with capacity of from 
0.06 to 0.05 M. F. per mile. In switch- 
hoard practice, the common battery auto- 
matic signal-board is rapidly expelling all 
other forms and soon will apparently 
reign supreme, for at present there is not 
a shadow of rival looming on the tele- 
phonic horizon to dispute its supremacy. 
While switchboards of this type are a vast 
improvement over those of older construc- 
tion, they still leave much to be desired, 
and the entire telephonic fraternity wait 
with open arms the coming of the perfect 
switchboard. There are many who believe 
that a purely automatic board will offer 
the desired solution, but during the past 
decade the progress in this direction has 
heen almost infinitesimal. A central office 
seems to be one of those things that needs 
the human element, and can not be made 
purely mechanical. Possibly, the recently 
invented Faller mechanical operator may 
form at least a partial solution. 

For the substation there is no progress 
to report. The transmitter, receiver and 
magneto have remained in statu quo for 
ten years, save that each manufacturer 
dresses his apparatus in a newer and pos- 
sibly more fanciful design. This is 
strange when is considered that actual 
telephonic efliciency is less than two per 
cent, and that a very slight improvement 
in this direction would be hailed with de- 
light by all, particularly by those who do 
much toll work. Part of the difficulty lies 
in the electrical characteristics of the line, 
and for this Dr. Pupin’s epoch-making 
discovery is supposed to be a panacea, but 
as yet results from practical experience 
therewith have not been reported. 

In the light of the present, what is the 
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earnest of the future? Despite the hints 
of our friends of the Hertzian waves, 
there is nothing at present to suggest any 
radical discovery in the telephonic field. 
On the other hand, the art is gradually 
settling down to that inevitable and com- 
fortable basis wherein sound financial 
judgment as to the expediency of a tele 
phone plant, skillful engineering in de- 
sign, the best possible construction, good 
business management in operation, fair- 
ness in the tariff and in the treatment of 
the subscriber, will be absolutely es- 
sential to produce a good balance-sheet. 
Toward this haven strongly sets the cur- 
rent of popular opinion, aided by those 
who are most broad-minded and liberal 
in the business. May the art safely reach 
this port, avoiding both the Scylla of a 
disastrous rate war and the Charvbdis of 
finaneial wreck from rash, ill-advised in- 
vestments, poorly constructed and oper- 
ated. 


At the Chicago meeting of the Ameri- 
can Institute of Electrical Engineers the 
following paper was also read: 

TELEPHON Y—1902. 
BY ANGUS S. HIBBARD. 

Tt is apparent to any one familiar with 
the subject that, at the present time, the 
telephone in the United States, both in a 
technical and a commercial sense, is ad- 
‘ancing at top speed, in a course of de- 
velopment whose limitations no one will 
attempt to forecast. 

Retarded originally by the then best- 
known system of charging for service, the 
so-called flat rates which, in providing for 
patrons of the same class one line, one 
telephone and unlimited service, neces- 
sarily exacted as much from the smallest 
as from the largest user, the growth of 
exchanges throughout the country was 
comparatively slow. This may have been 
for the ultimate good of the service gen- 
erally for, during this period, it was pos- 
sible to devise and test out the many com- 
binations of operating appliances which 
have resulted in the standardized ma- 
chinery of 1902. 

Ten years ago no one conceived of the 
elaboration and comprehensiveness of the 
plant which makes the present-day service 
possible. In hundreds of exchanges the 
present daily traffic could not, with the 
same number of lines and instruments, be 
carried on with the apparatus in use ten 
years ago. j 

Automatic signaling appliances (mean- 
ing the control by the subscriber, with his 
telephone switch-hook, of the operating 
signals necessary for call, recall or dis- 
connections) and the central station or 
common battery used for all signaling or 
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talking, have made possible the rapid and 
certain operations now essential to the 
service. 

The long-distance lines first developed 
around local centres were, in this period, 
gradually pushed out until the ends met 
in every direction and the exchange, once 
local, became almost national in the ex- 
tent of service possible to the user. 

At this time it had been demonstrated 
that the most satisfactory and universally 
popular unit upon which to base charges 
for service in large exchanges was the 
message and, upon the introduction of 
that basis of charging, and especially by 
the arrangements of the patron’s ap- 
paratus so that payment might be made at 


the time service was rendered, exchanges 


in all the prominent cities in the country 
began to grow at a phenomenal rate. 

The telephone was no longer a luxury 
limited to the service of a selected few, 
but being made available to all classes of 
users, large and small, became an agency 
of greatly extended usefulness throughout 
the entire community. 

Just as rapidly as it was possible to 
provide for the service to be rendered, 
classes of rates were made which were 
availed of by the public in ever-increasing 
numbers extending even so far, in some 
cases, as to the patron who may use the 
telephone not more than once a day. 

It is needless to say that engineering 
and construction forces have. been taxed 
to their utmost to keep pace with such 
a growth. Subway plans which had been 
considered sufficient for many vears future 
growth were, in some cities, doubled and 
trebled in extent. 

Permanent exchange buildings were 
erected and equipped with the greatest 
possible speed. Cable plants were in- 
creased, in respect to the mileage of wire, 
in a number of cases more than 100 per 
cent in one year. 

The figures of the year 1901 present a 
remarkable study. In New York (Man- 
hattan) the total number of telephones 
reached 69,361. 

In Chicago the net growth for the year 
in the number of telephones exceeded the 
total number operated at the beginning 
of the year 1898. 

In the San Francisco exchange 30,214 
telephones were in operation at the close 
of the year, being one for every 11.3 of 
population. 

While such a large amount of work has 
been under way and such vast sums of 
money have been expended in the exten- 
sion of the service, it is gratifying to note 
that engineers from other countries who 
have been devoting themselves to a study 
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of the problems involved have agreed 
with the practice and plans of the so- 
called Bell companies in America and 
have adopted their methods. 

Probably the most extended investiga- 
tion of this character ever made was that 
of the enginecrs of the British Post Office 
Department who, after months spent in 
study and travel in this and other coun- 
tries, recommended as the basis of charge 
the payment for service by the message, 
and for small users the payment for 
service at the time it is rendered, using 
coin-recelving devices or so-called slot 
machines for that purpose. They also 
recommended for the rendering of the 
service the use of the relay multiple 
switchboard and _ trunk-line switching 
machinery as designed and manufactured 
for the Bell companies in America. 

While to the promoter, the manufact- 
urer of apparatus and, especially, to the 
manipulator of securities, the extension 
of so-called “independent” telephone 
schemes has continued in some localities 
to seem attractive, there are many signs 
that the public is finding out gradually 
that these enterprises are designed for the 
immediate benefit of the few who are 
furthering them rather than for the ex- 


tended or lasting good of a community. - 


The superintendent of the department 
of electricity for the city of Chicago has 
shown in a recent report on telephone 
service and rates that in Cleveland, Ohio, 
where the largest “independent” exchange 
has been in operation, the subscribers who 
have the telephones of both companies 
could pay for those who have the opposi- 
tion service only, the difference between 
their present rates and the highest rates 
charged for the same service by the Bell 
company, and by thus having all tele- 
phones connected with one exchange, se- 
cure all the benefits of their present serv- 
ice, be relieved from its disadvantages 
and save more than $400,000 per year. 

The present apparent merits or demerits 
of two or more telephone systems in a 
city or town versus one embracing all 
users are questions which do not seem to 
call for extended considerations in look- 
ing broadly at the future of telephony. 
It will be difficult to controvert the con- 
clusion that telephone service, as nearly 
as possible standard in its efficiency and 
cost, will be of the greatest good to the 
greatest number when rendered by means 
of one comprehensive system, national or 
even international in extent. To pro- 
vide for the requirements of such a sys- 
tem will be a task which will engage the 
best efforts of telephone engineers through- 
out the world. If one thinks the subject 
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a limited one let him consider that present 
accomplishments mark what were but a 
few years ago considered extreme possi- 
bilities. 

In the item of cable construction, ten 
years ago, conservative engineers recom- 
mended fifty pairs of wires as the greatest 
number advisable to be contained in one 
cable. To-day many cables are in use 
containing 400 pairs or 800 wires. Less 
than eight years ago electric lamps were 
first used for signaling purposes on sub- 
scribers’ lines; to-day not less than 500,- 
000 lamps are used for this purpose and 
light and flash many million times each 
day. 

While the general lines of development 
seem now to be well defined the details 
necessarily involved in the performance 
of the service required are almost un- 
limited in number and present to the en- 
gineering and executive forces involved 
problems of the greatest intricacy and 
interest. The introduction of the brilliant 
discovery of Pupin to general practice; 
the simplification of the apparatus used 
in every branch of operating work; the 
designing of trunk-line plans and methods 
so that the greatest efficiency and economy 
may be accomplished; further develop- 
ment and improvement of plans for wire 
distribution; the designing of a satisfac- 


‘tory automatic message recorder, a simple 
and satisfactory composite or duplex tele- 


phone circuit and a practical telephone 
repeater; these are a few of the problems 
requiring the best efforts of our engineers. 


———ogp 


Some Rules for Casting Aluminum. 


In a recent issue of the Foundry some 
rules for casting aluminum are given bv 
Mr. H. Tuttle. The metal should be 
poured as cold as possible, thin castings 
being harder than those of heavier sec- 
tions, but on general principles the rule 
holds good in all cases. A convenient wav 
of ascertaining the temperature of the 
metal is to stir it with a pig of aluminum 
if its color is red until it is white, the 
melting of the pig serving as a guide to 
this point. The end of the cooled pig is 
then dipped three-quarters of an inch or 
so into the metal, the aluminum chills 
around the pig, and when the latter is 
withdrawn from the melted metal it re- 
mains like a little cup on the surface of the 
handle. The time required for this chlo- 
ride metal to melt gives a good idea of 
the metal in the crucible. Dry sand is 
to be used and sponging the mould is to 
be avoided. The metal is to be poured 
very rapidly, as it is not as liable to wash 
away portions of the mould as other 
metals on account of its lightness. It is 
not necessary to ram the moulds nearly 
as hard as for iron. Soft ramming will 
prevent the breakage of castings, as 
aluminum just after it solidifies is very 
weak and crumbling and will scarcely 
bear its own weight. 
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HOMBURG-SAALBURG MOUNTAIN 
ELECTRIC RAILWAY IN- 
STALLATION. 


—_——— 


BY FRANK C. PERKINS. 


— — —e 


The necessary current for operating the 
mountain railway from Saalburg to Hom- 
burg is supplied from a central power and 
lighting station located at the latter place, 
which is a celebrated resort in the Taunus 
Mountains. The Homburg Electricity 
Works was originally constructed for 
lighting and power purposes, and was in- 
stalled upon the three-wire system. The 
interior of the engine-rooms of the Hom- 
burg plant may be seen in the accompany- 
ing illustration, Fig. 1, while Fig. 2 
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wheel to the entire set. These dynamos 
are both direct-current machines of mul- 
tipolar construction, the brush-holder 
rings being adjusted by hand-wheels con- 
veniently located. The engines were con- 
structed by the firm of Sindinger Eisen- 
hutte, of Sundrig, Western Germany. 
The engine driving the traction set in the 
central power station at Homburg is of 
the vertical compound type and has a 
capacity of from 250 to 300 horse-power. 
The original installation of this plant in- 
cluded three direct-coupled continuoue- 
current generators and engines having 
each a capacity of ninety kilowatts at a 
speed of 160 revolutions per minute, to- 
gether with a further set of 300 horse- 
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to balance the drop of pressure on the 
four-kilometre line from Dornholzhausen 
to Saalburg. 

The present equipment of the engine 
and generator-room consists of two ver- 
tical steam engines of 150 horse-power 
each, directly coupled with a continuous- 
current generator of ninety kilowatts 
capacity, supplying current for lighting 
and power at 250 volts. Also two vertical 
steam engines of 300 horse-power ca- 
pacity, to each of which are coupled one 
continuous-current Lahmeyer dynamo of 
ninety kilowatts capacity operating at a 
potential of 250 volts, and also a traction 
generator, of the type previously men- 
tioned, of 180 kilowatts capacity and sup- 


Fio. 1.—GENERAL VIEW OF THE ENGINE-RvooM, CENTRAL Power Sration, HOMBURG. 


shows a generator set installed by the 
Elektricitats-Actien-Gesellschaft, former- 
ly W. Lahmeyer & Company, of Frank- 
fort, Germany, which is of more than 
passing interest. This firm was among 
the first to construct direct-current gen- 
erators of a design which would allow di- 
rect coupling to high power, vertical or 
horizonta] slow-speed engines without the 
use of an additional flywheel. This is 
accomplished in this particular unit by 
placing on the engine-shaft two machines, 
one for lighting service and one for trac- 
tion work. The generators differ in size 
and the traction generator acte as a fly- 


power, seen in the accompanying Fig. 1. 
The switchboard will be noted in the back- 
ground with the various switches, am- 
meters, voltmeters and rheostat wheels, 
together with the storage battery end-cell 
switches, seen in the centre panel. The 
regulating storage battery plant consists 
of 275 elements having a maximum 
charge and discharge rate of 105 am- 
peres. 

This accumulator plant was installed 
when the mountain railroad to Saalburg 
was started. There are two boosters em- 
ployed with this plant, each of a capacity 
of sixty kilowatts, They were provided 


plying current for the Homburg-Saalburg 
Mountain Electric Railway at a potential 
of 600 volts. These last-mentioned units 
are very compact, thus saving a great deal 
of room, the total floor space being only 
twenty-four square metres for each set. 

The distribution of current for lighting 
and power purposes from the Homburg 
Electricity Works includes the supply of 
1,435 incandescent lamps of sixteen 
candle-power, 180 arc lamps, equivalent 
to 1,810 incandescent lamps, and fifty- 
three motors, equivalent to 4,300 sixteen- 
candle-power lamps, also other apparatus 
requiring energy to the same extent as 
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950 sixteen-candle-power lamps, so that 
the total output for commercial light and 
power of this installation is the equiva- 
lent of 21,595 lamps, besides the traction 
service, 

The electric railway installation sup- 
plied from the Homburg electrical plant 
is divided into two sections; first, that 
portion connecting Homburg with Kir- 
dorf, Dornholzhausen and the Gothic 
House; second, the Dornholzhausen-Saal- 
burg Mountain Railway, which is four 
kilometres long and has a gradient of 


i . N" 


~ 


- 
as poe: 
34 SER 
i Spies — 
Pe oe Dy . cag 
le ee das = a 
S s “ee à. a CRT e ETAN, 
ig S EANA SE eee ee 
e s 1 "A it æ 
E ` me 
’ gn oe, 


A 


ELECTRICAL REVIEW 


of twenty-seven horse-power capacity. 
The Saalburg railway station is about 
200 metres higher than the station at 
Dornholzhausen, and the former is lo- 
cated in the centre of a loop of twenty 
metres radius, which makes a convenient 
means for turning the cars at the terminal 
station and doing away with the shunting 
or switching of the cars and their trailers. 
The overhead construction is very sub- 
stantial, iron poles being used, with single 
overhead trolley wires, the return current 
being conducted back to the power-house 
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Fluorine-Producing Apparatus 

Not long discovered, and lately only 
a scientific curiosity, fluorine has now 
become the subject of patents. An ap- 
paratus by Maurice Meslans, Paris, for 
the manufacture of this element, has a 
partition wholly of metal separating the 
anode and cathode cells, having openings 
through it below the normal level of the 
electrolyte. The partition is connected 
with the anode, and consists of a metal 
“having the property of forming on its 
surface a layer of insulating fluoride.” 
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Fic. 2.—DIRECT-CURRENT FLYWHEEL, GENERATOR AND ENGINE SET, CENTRAL STATION, HOMBURG. 


1.18 which has to be overcome in a length 
of two kilometres. The line from Hom- 
burg to Dornholzhausen is six and one- 
half kilometres long and is equipped with 
seven motor cars and trailers, each of the 
former being supplied with two twenty- 
horse-power Lahmeyer railway motors. 
The gauge of this line is the same as the 
mountain road from Dornholzhausen to 
Saalburg, and the cars of the former line 
are capable of being operated upon the 
latter line, although the regular cars for 
the mountain road are heavier, eight of 
them being equipped with two motors each 


through the track and buried conductors. 
The cars are well supplied with brakes, 
consisting of not only a mechanical brake 
but also an electric short-circuiting brake 
and a magnetic brake, so that the cars and 
their trailers may be brought to a stand- 
still even on the steepest grade without 
difficulty. 

The entire electrical system, including 
the Homburg Electricity Works and the 
Mountain Railroad, Homburg-Saalburg, 
has recently become the property of the 
“Actien - Gesellschaft Elektricitatswerk 
Homburg” with a capital of 1,250,000 
inarks, 


So intensely energetic a body as fluorine 
may find numerous uses, if the expense of 
the necessary platinum apparatus can be 
avoided, but it is not clear in the above 
patent of what other metal the partition, 
or even the cells, could be constructed. 


Consul Donaldson, of Managua, writes 
that the Nicaraguan Government has 
signed a contract (dated December 15 
last) with Mr. P. W. Chamberlain, an 
American engineer, to purchase 300 tons 
of steel rails and other fittings for the 
Atlantic Railroad, which the latter is con- 
structing. 
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Some Fine Government Installations. 
In the accompanying illustrations are 
excellently shown two recent installations 
which have been made for the United 
States Government, one in the Treasury 
Department at St. Louis, Mo., and one at 
Ellis Island, New York. | 
The plant at St. Louis (Fig. 1) was 
installed in the basement of the Custom 
House and Post Office during April and 
May of 1901 and consists of four direct- 
coupled engines and generator sets. Two 
of the engines are 9 inches by 16 
inches by 14 inches, tandem-compound, 
non-condensing McEwen type, and are 
directly coupled to 75-kilowatt, 250- 
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five direct-coupled engines and generator 
sets, all of the engines being of the tan- 
dem-compound type. Two engines, with 
cylinders 11 inches by 18 inches in diam- 
eter, at 16-inch stroke, are directly 
coupled to 100-kilowatt, 250-volt Thomp- 
son-Ryan generators. These engines are 
rated 170 horse-power with 125 pounds 
initial steam pressure when non-condens- 
ing. Another engine, 8 inches by 16 
inches, with 14-inch stroke, is directly 
coupled to 75-kilowatt, 250-volt Thomp- 
son-Ryan generators, and is rated at 
125 horse-power, with 125 pounds ini- 
tial steam pressure and 26-inch vacu- 
um. The fifth engine, a 9-inch by 16- 
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Fie. 1.—THE GENERATING SETS AT THE Post OFFICE AND Custom House, ST. Louis, Mo. 


volt Thompson-Ryan generators. The 
other two engines are of the 11-inch by 
12-inch McEwen simple type, directly 
coupled with 50-kilowatt, 250-volt Thomp- 
son-Ryan generators. The compound en- 
gines are rated at 120 horse-power at 
three-eighths cut-off in a high-pressure 
cylinder with 125 pounds initial steam 
pressure. The simple engines are rated at 
90 horse-power at one-quarter cut-off with 
125 pounds initial steam pressure. This 
plant furnishes all the current for light 
and power used in the government offices. 

The plant at the United States Emi- 
grant Station (Fig. 2) at Ellis Island, 
New York Harbor, was installed in April, 
1901, but was not put in operation until 
the fall of the same year, owing to the non- 
completeness of the plant in some other 
respects. This equipment-is made up of 


inch, 14-inch stroke, is directly coupled 
with a 75-kilowatt, 250-volt Thompson- 
Ryan generator and is rated at 125 horse- 
power with 125 pounds initial steam 
pressure and no vacuums This plant is 
used for lighting the immense buildings 
and houses of the Emigrant Station and 
for a number of other motors used in 
various places on the island. 

The specifications as to economies for 
the engines and the efficiencies for the 
generators were very severe and before 
shipment of any part of the contract from 
the factory a thorough test was conducted 
by the United States Government engi- 
neers to determine that the requirements 
of the contracts were adhered to. 

Both of these plants were installed by 
the Ridgway Dynamo and Engine Com- 
pany, Ridgway, Pa. 
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THE AUTOGRAPH OF DR. WILLIAN 
GILBERT. i 


me — - 


BY DR. SILVANUS P. THOMPSON, F. R. S. 


—— — M ii 


Until quite recently not one example 
of the handwriting of the father of the 
science of electricity, Dr. William Gil- 
bert, was known to exist. The manuscript 
of his famous “De Magnete,” printed in 
1600, has long ago perished. All his own 
collection of manuscripts, maps, minerals 
and magnets, together with his corre 
spondence with the learned men of 
Kurope, was burned in the great fire of 
1666. The very spelling of his name was 
a matter of dispute and conjecture, for 
while many wrote it Gilberd, others 
spelled it Gilbert. It was printed as Gil- 
bert in his own lifetime in Blundevile’s 
“Theoriques of the Seven Planets,” in 
1602. Two at least of the copies now 
extant of “De Magnete” are presentation 
copies and bear inscriptions on the title 
page. That in the library of the Royal 
Institution has the words Ez dono 
auctoris, while that in the possession of 
Mr. C. L. Clarke, of New York, bears the 
record Dedit Gutl: Gilbertus. Jo: Sher- 
wood propriis manibus. The latter is 
certainly not, and the former probably 
not, in Gilbert’s handwriting, though 
both have been conjectured to be his. The 
doubt has been set at rest by two dis- 
coveries. 

The first of these is a medical certifi- 
cate preserved in His Majesty’s Record 
Office in London among the state papers. 
It runs thus: 


To the Right honourable Sir Francis Walsing- 
ham, Knight, Principal Secretary to her 
Majesty. 

Pleaseth it yo" Honno" to be advertised That 
whereas wee are required by this Gent Mr. 
Ilungait, to delyver our opinions as concerning 
the cause of his desire to travyll beyonde the 


seas, True it is that we have advised him there- 


unto as thinkinge his being for some tyme in 
hotte and drye Countryes will muche staye the 
wayt and flux of his cold and Rbumatike dis 
eases, Which by longe observation, both he and 
wee have founde, to abounde most when the 
weather is Colde and Intemperate, And thus 
most humblye taking our leaves we comit 
yo" Honno” to the benediction of the Almightie, 
London tbis first of Februarye 1584. 


Yo" Honnor® most 
redely to comannde 
WILLM GYLBERDE. 
LANCELOT BROWNE. 


This signature has been reproduced by 
photography, thus: 


* From the he London n Blectricjan. Marcha, March 2}, 
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Gilbert at that date was not yet ap- 


. pointed physician to Queen Elizabeth nor 


president of the Royal College of Physi- 
cians. The Lancelot Browne, who also 
signed the certificate, succeeded Gilbert in 
the latter office in 1603. 

The second discovery has been made by 
Mr. R. F. Scott, Senior Bursar of St. 
John’s College, Cambridge, which office 
was held by Gilbert himself in 1570. The 
books of St. John’s College contain one or 
two entries in his hand on his admission 
to a fellowship and some college offices. 
Here he signs his name as Gylberd. 


I have also searched Somerset House 
for the signature to his will, which was 


supposed to be an original document. It 


proves, however, to be only a copy, and in 
it the name is spelled both Gilberd and 
Gilbert. 

As Gilbert had correspondence with 
Sarpi and Sagredo, and other learned men 
on the Continent of Europe, it is proba- 
ble that letters of his may exist in the 
libraries of Continental universities. En- 
quiries lasting over fifteen years have, 
however, failed to elicit any evidence of 
their existence. | 
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The American Street Railway 
Association. 

The executive committee is making 
every effort to make the expositiort which 
will be held at the Light Guard Armory 
in conjunction with the twenty-first an- 
nual convention of the American Street 
Railway Association in Detroit, Mich., on 
Wednesday, Thursday and Friday, October 
8, 9 and 10, 1902, very successful, as the 
exhibits and displays of the supply men 
will be a most important part of the con- 
vention. 

The convention will be held in the 
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as promptly as possible and exhibitors 
notified of their location. Exhibits of like 
character will be grouped together and 
space will be assigned in the order of 
application. 

Thursday, the ninth, has been set apart 
by the executive committee for the ex- 
amination of exhibits. No sessions of the 
association will be held on that day, and 
no entertainments of any kind will be 
given by the local committee. The head- 
quarters of the. association will be at the 
Cadillac Hotel. The annual dinner will 
be held Friday, October 10. The rail- 
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armory, thus ensuring the attention of all 
delegates and visitors to the exhibits. The 
income from the sale of space will go to 
the American Street Railway Association. 
Applications for space should be made 
to John H. Fry, Detroit United Railway, 
No. 12 Woodward avenue, Detroit, Mich., 
chairman Committee on Exhibits, and 
it is earnestly requested that all exhibits 
shall be in place and all work finished by 
Tuesday evening, October 7, which is the 
evening prior to the opening of the con- 
vention. Space should be applied for by 
August 1, and assignments will be made 


roads will sell tickets on the certificate 
plan, and it is suggested that certificates 
be delivered to the clerk the first day of 
the convention, when registering. They 
will be signed, vised and ready on Thurs- 
day, October 9. | 

The executive committee has found the 
Detroit friends so enthusiastic as to the 
coming meeting, and so hospitable in their 
greeting that success is assured. The loca- 
tion is central and easily accessible, and 
from enquiries and information already 
received an unusually large attendance 
seems guaranteed. 


470 


The Electrically Driven Equipment of 
a Modern Electrotyping Plant. 


Probably one of the most useful adapta- 
tions of small motors for driving ma- 
chinery in which almost every range of 
service, from light strains with great speed 
to comparatively few revolutions of great 
pressure, is exemplified in the application 
of this form of motive power to the de- 
vices which are used in the electrotyping 
art. While the use of depositing dynamos 
is not a new story, the application of 
motors for driving the working mechan- 
isms of electrotypers’ machinery is of 
comparatively recent origin. 

In an electrotyping establishment the 
work to be done presents considerations 
which place it apart from most factory 
regulations. A large portion of the ma- 
chinery is worked only intermittently, at 
times running for several days continu- 
ously ‘and then being shut down for as 
many days at a time. With the old sys- 
tem of belts and shafting it was the usual 
practice to simply throw the belt on to a 
dead pulley and still keep up as large a 
pressure of horr»power in the engine 
room, with no useful performance of work, 
as when the plant was working to its full 
capacity. The machines used in this serv- 
ice are of a number of types, and a plant 
of any considerable size once required a 
great amount of shafting, counter-shaft- 
ing, belts and pulleys. The saving in this 
equipment of such a plant by using di- 
rectly coupled electric motors is con- 
siderable. 

The well-known publishers, Street & 
Smith, of New York city, have recently 
had installed a complete equipment of 
electrically driven electrotyping apparatus. 
This plant was supplied by the F. Wesel 
Manufacturing Company, of New York 
city, the motors all being of the Lundell 
type. With the exception of a plant in- 
stalled by the printing department of the 
New York Life Insurance Company, 
under the supervision of its superintend- 
ent, Mr. W. H. Van Wart, which, it is 
believed, was the first electrically driven 
electrotyping plant ever installed, the 
Street & Smith plant is the first in New 
York city. An exception might be made 
of a special electrotyping plant operated 
by the New York Herald, but the Herald 
plant has a limited number of machines 
which are used for producing a special 
class of work. Only a few of the different 
classes of machines which are operated by 
the electric motors in the Street & Smith 
plant are illustrated. These are selected 
because in each instance a severe and ex- 
acting service is required of the motive 
power connected with it. 


ELECTRICAL REVIEW 


Fig. 1 is an electrotypers’ toggle-power 
moulding press. This is operated by a 
two-horse-power compound-wound motor. 
A specially designed device is mounted at 
a convenient place for the moulder to 
reach, which automatically reverses the 
motor when the necessary depth of im- 
pression has been reached, as indicated on 
the pressure gauge of the machine. The 
motor on this machine is required to start, 
gain speed very rapidly, reach a very high 


Fia. 1.—To@GLE-PowER MouLDING PRESS. 


condition of load, be reversed and come 
to a stop in a very short period. There is 
also an automatic device which prevents 
the operator from running the motor in 
the wrong direction. The whole forms 
one of the most ingenious applications 
that has been used in this class of ma- 
chinery. At the moment when the maxi- 
mum pressure is exerted by this press it 
has been found by tests that a load of 
sixteen horse-power is developed, but this 
is maintained for only a few seconds. 
Tests on similar machines, which have 
been installed and driven by this same 
class of motor, used by Harper & Brothers, 
New York, and the Colliery Engineer 
Company, of Scranton, Pa., have shown 
this to be the case with practically every 
application of power. 

Fig. 2 represents a screw-driven power 
metal-shaving machine for shaving the 
backs of plates smoothly to the gauged 
height to print from. As a plant of this 
description performs work which ranges 
from very small to very large surfaces, it 
is necessary to have a considerable range 
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of operation for the planing device. In 
this machine the motor is furnished with 
an automatic reversing rheostat, and the 
operator having started the machine does 
not touch the starting box until the whole 
operation of shaving has been completed. 
An interesting feature in conneetion with 
this machine is that the shaving head may 
be automatically reversed at any point on 
the line of travel, so that while a full- 
sized plate is to be shaved, requiring the 
full travel of the planing device, a plate 
one-half or one-quarter the size may be 
worked with great convenience. When 
machines of this class are driven by a belt 
the operator has to reverse the machine by 
a belt-shifter. This is one of the most 
satisfactory uses in connection with elec- 
trotyping machinery to which the electric 
motor has been applied. 

An ideal application of a motor is 
found in connection ‘with the routing 
machine, which is shown in Fig. 3. The 
armature of the motor is specially wound 
on a shaft.which is coupled to the base of 
the pedestal, as is exeellently shown in the 
illustration. The starting boxes and 
speed controllers on this machine are 
operated entirely by a treadle. The oper- 
ation of this machine requires that both 
hands be in constant and careful service, 
and the starting, stopping and regulating 
of the speed must be done by the foot. 
This is a very delicate machine, develop- 
ing a speed by a succession of cone gear- 


Fie. 2.—ScrREW-DRIVEN METAL-SHAVING 
MACHINE. 


ings, on the cutting tool of from 14,000 
to 20,000 revolutions per minute, routing 
copper and zinc, the cutting tools ranging 
from one-thirty-second of an inch to 
three-quarters of an inch. 

Fig. 4 shows a small-size roughing or 
planing machine. This is another very 
interesting application of a motor. As is 
excellently shown in the engraving the 
motor on one side is used to drive a belt 
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and on the other a pinion makes contact 
with a gear-wheel, the requirements of 
this machine being such that two widely 
different variations of speed be secured. 
A powerful arm which is connected to the 
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is the largest electrotyping plant in the 
world. Since that time several hundreds 
of motors in connection with electrotyping 
machinery have been installed in plants in 
different parts of the United States and 


: Fic, 8.—SHOWING ARMATURE SHAFT OF MoTOR COUPLED TO DRIVING PEDESTAL OF 
Routing MACHINE. 


rim of a large wheel which is fastened on 
the same shaft as the pulley driven by the 
belt side is caused to rapidly travel across 
the back of the plate carrying the cutting 
tool which skips off or grooves the ‘plate, 
the planing operation being finished by 


-the machine illustrated in Fig. 2. At the 


same time and in step with the movement 
which carries the skip or cutting tool back 
and forth across the plate, a lateral move- 
ment is effected by the bed of the metal 
which carries the plate a point further at 
the end of each travel of the skip, so that 
a new surface is presented to each con- 
tact with the cutting tool. The move- 
ment of the cutting tool is very rapid, the 
lateral movement of the bed being com- 
paratively slow. 

In this plant there are in all thirty-two 
motors, ranging from a seven and one- 
half horse-power, which operates a four 
to six-volt No. 4 World Depositing Dy- 
namo, down to a one-half horse-power 
motor which operates a jig-saw, drill and 
saw sharpener in one combination. This 
18 a very ingenious and interesting appli- 
cation. 

It is now five years since the F. Wesel 
Manufacturing Company installed ite first 
electrotyping plant operated by electric 
motors. This plant was purchased by the 
Galvanoplastik Company, of Berlin, and 


in the far countries, in China and in the 
Philippines. It is a peculiar fact that 
while there have been complaints in re- 
gard to the electrotyping machinery, there 
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has never been registered a single claim 
for lack of efficiency or complaint in re- 
gard to the motors. This experience is 
particularly gratifying in regard to the 
reliability of electric motors, as it must 
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be considered that these motors are placed 
in almost every instance under the care 
of people who are almost wholly, if not 
totally, inexperienced in the use of electric 
machinery of any description. 

Another disadvantage which is found 
in applying electric motors for this class 
of service is that in an electrotyping plant 
graphite 18 used in great abundance, the 
atmosphere near the machine being filled 
at all times by a fine graphite dust. Then 
again there is constantly during the oper- 
ation of almost every type of machine de- 
signed for electrotyping work a shower of 
small pieces of copper and zinc and bits 
of wood flying about. It is always neces- 
sary in installing motors for this clase of 
work to use an enclosed or semi-enclosed 
type, and sometimes it is necessary to en- 
close the whole working unit in special 
boxes. 


=> 
Electrical Convention in the South. 

The Southwestern Gas, Electric and 
Street Railway Association will hold its 
fourth annual meeting in the city of 
San Antonio, Tex., April 18 to 21 in- 
clusive. Both the business and social sides 
of the meeting are being carefully looked 
after, and San Antonio, with its known 
hospitality, and with Colonel E. H. Jen- 
kins as host, will make this meeting of the 
association a very gratifying success. A 
good business programme has been ar- 
ranged, and the entertainment features 
will embrace the most enjoyable which 
have yet been introduced. Special rail- 
road rates have been secured to San 
Antonio, all roads selling round-trip 
tickets on the seventeenth for trains ar- 
riving at San Antonio on the morning of 
the eighteenth, at the rate of one fare 
plus ten per cent. The secretary is Mr. 
T. H. Stuart. 


Electrolytic Works in Italy. 

A company with a capital of about 
£44,000 has just been formed at Milan 
for the electrolytic manufacture of caustic 
soda and of calcium chloride. These two 
products have up to the present been im- 
ported into Italy. The works of the new 
company will be situated at Varallo, where 
some 600 horse-power will be obtained 
from the River Sesia. The company ex- 
pects with 350 working days of twenty- 
four hours to produce some 2,359 tons of 
calcium chloride solution and 2,880 tons 
of caustic soda solution. This will require 
about 1,806 tons of sodium chloride and 
1,216 tons of quicklime. The estimate of 


the income and cost shows an annual profit 
of fourteen per cent. It has not been 
stated whether the water power is subject 
to an annual rental. 
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REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE. 


GIVING CONCISELY THE SUBSTANCE OF IMPORTANT PAPERS IN THE SCIENTIFIC, ELECTRICAL 
AND ENGINEERING PRESS OF THE WORLD. 


T: following paragraphs give, in 
condensed form, the substance of 

the principal articles appearing in 
the engineering and scientific press of this 
and other countries. They represent 
simply the gist of the article in each case, 
having been compiled and abstracted from 
the original sources, to which credit is 
given. The journals read for the prepara- 
tion of these abstracts are the principal 
publications in the English, French, Ger- 
man, Danish, Spanish, Italian and Portu- 
guese languages. These reviews of the 
technical press will appear regularly in 


the ELECTRICAL REVIEW. 


The Industries of Sweden. 


Statistics for the year 1900, published 
by the Swedish College of Commerce, 
show the value of the produce of Swedish 
industry for that year, not including min- 
ing, to have been $290,000,000. Of this 
amount engineering and machinery works 
produced $14,500,000 and electrical works 
$2,500,000. The profits upon which taxes 
are collected, which are probably less than 
the total net profits, amounted to over 
seven per cent of the value of the output. 
—E'ngineering (London), March 14. 


A 


Norwegian Expedition to the Magnetic 
Pole. 


During the spring of 1903 Mr. Roald 
Amundsen will lead an expedition from 
Norway to the west coast of Boothia Felix 
in an attempt to relocate the north mag- 
netic pole. His expedition will be 
equipped for four years and will carry 
elaborate magnetice instruments, built 
under the superintendency of Professors 
Neumayer, of the German Navy, and 
Chree, of the Kew Observatory. Most in- 
teresting and valuable results are expected 
to follow.—Terrestrial Magnetism (Cin- 
cinnati), March. 

A 
The Iron Arc in Therapeutics. 


MM. A. Broca and A. Chatin have ex- 


perimented on the are between iron elec- 


trodes for use in photo-therapeutics. The 


peculiarity of this are is that the crater 
is not very luminous and the chief lumi- 
nosity comes from the arc itself. The 
actinic rays are of great intensity as com- 
pared with the heat rays. This property 
makes it possible to use the arc within 
four inches of the diseased surface, even 
when the current is as heavy as twenty 
amperes at thirty-five volts, without in- 
terposing any cooling medium. In cases 
of lupus an exposure of fifteen minutes 
produced a marked effect. -Twenty-four 
hours after exposure the healthy skin was 
found not to have been attacked, but the 
diseased parts were found profoundly 
altered and benefited—Comptes Rendus 
(Paris), March 3. 


# 


The Influence of the Moon on the Aurora 
and Thunder-Storms. 


An interesting abstract from Danish 
papers of the work of Professors Ekholm 
and Arrhenius shows the existence of a 
monthly variation in the fall of atmos- 
pheric potential according to the moon’s 
revolution period. The aurora appears 
to have a well-defined periodic variation 
with a maximum at new moon and a 
minimum at full moon. The material for 
the investigation consisted of observations 
on the aurora in Sweden, Norway, Ice- 
land, Greenland, the north of Canada and 
in the southern hemisphere. Elaborate 
calculations were made to eliminate the 
effect of the moon’s light. The result 
showed a pronounced variation of the 
aurora with the declination of the moon 
in the northern hemisphere.—T'errestrial 
Magnetism (Cincinnati), March. 

a 
Earth Currents. 

Herr E. Jar describes the results of a 
long series of researches upon telluric 
currents by means of electrodes buried in 
the ground and the conclusion reached 
from them. With metallic plates of the 
same metal he has concluded that two 
plates of equal dimensions, placed in the 
magnetic meridian so that the north plate 
is the deeper of the two, will show a dif- 
ference in potential that is constant for 
such a condition. If the southward plate 
is the deeper the direction of the current 


is inverted. To give an idea of the mag- 
nitude of the phenomena observed, the 
author states that for distances of about 
300 metres, plates of one by two metres 
in size buried at a depth of from one to 
five metres showed a variation in tension 
of from one to fifty millivolts. The in- 
tensity of the current in the conductor 
connecting the two is exceedingly variable, 
and observations on it can only be made 
at exceptional moments.—Elektrotech- 
nische Zeitschrift (Berlin), March 6. 
a 

Crystallization under Electrostatic Stress. 

Interesting negative results have been 
obtained by Mr. P. R. Hey] in experi- 
ments to discover the effect of an electro- 
static field upon the formation of crys- 
tals. A shallow glass dish with a flat 
bottom was placed upon a sheet of tin-foil. 
Within this raised, about 5 mm. from the 
bottom, was a similar but smaller dish. 
This rested on a glass rod laid in the 
larger dish. The inside of the bottom of 
the smaller dish was coated with tin-foil. 
The two tin-foil sheets were connected to 
the terminals of an induction coil or of 
a powerful influence machine. The solu- 
tion under experiment was poured be- 
tween the dishes after the electrostatic 
stress had been started. Two solutions 
were used, sulphur in carbon bisulphide 
and a hot saturated solution of mercuric 
iodide in alcohol. No change in the 
angles or arrangement of the crystals was 
noticed, and the author concluded that 


the molecular forces in the electrostatic — 


field were not comparable with those 
called into play by crystalline attraction. 


—Physical Review (London), February. 


A 


Temperature Variation of Electrical 
Resistance. 


A paper by Mr. W. Williams before 
the Physical Society brings out some in- 
teresting results concerning the tempera- 
ture variation of electrical resistance of 
pure metals and alloys. An attempt is 
made to correlate the periodic variation 
which pure metals exhibit with regard to 
their atomic weights, chemical valencies, 
melting points and electrical resistance. 
If m is the chemical valency, V the atomic 
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volume, 6 the absolute temperature, ‘I 
the absolute melting point, and C, or V4 
a +, the constant of Picket’s law, then 


mV 6 


o - where ø is the specific resistance 


o° cT 
at 0° C. This relation holds good for 
most of the metals, but fails for gold, tin, 
aluminum and indium, and also for the 
metals of the iron group. The tempera- 
ture resistance coefficients of pure metals 


1 
are not precisely equal to 243 and the 


author deduces an expression for the 
change of resistance with temperature 
which holds approximately for many 
metals. Simple expressions are obtained 
also for the average increase per degree 
of the specific heat of metals and for 
the ratio between the specific resistances 
of solid and liquid metals at the tempera- 
ture of melting—Paper before the Phys- 
ical Society (London), March 14. 
a 
Condensers in Practical Work. 

An interesting discussion on the subject 
of condensers for reducing the bad power- 
factor of long-transmission lines forms the 
subject of an editorial article in an Italian 
contemporary. The results of experiments 
on 38,300-volt service installations at Paris 
were utterly to destroy condensers that 
could carry 8,000 volts mean effective 
pressure in the laboratory. The con- 
clusion is reached that the price of con- 
densers should not be greater than $10 
per kilowatt capacity. Applying the 
author’s conclusion to a transmission line 
between Bussoleno and Turin, in Italy, 
he shows that a condenser of 17.4 micro- 
farads capacity would be enabled on this 
line to save 55.5 kilowatts of energy. The 
conclusion that he arrives at finally is 
that, under ordinary circumstances, the 
energy saved as effective and disposable 
power will not cost more than $4 per year 
per kilowatt. Whether or not the intro- 
duction of condensers on transmission 
lines for this purpose will not result in 
resonance and other effects producing a 
bad effect on cables and leading to the 
destruction of condensers can only be de- 
termined by experiment. No mention is 
made of dynamic conductors or of the use 
of synchronous machines running over- 
excited.—L’ Elettricità (Milan), March 


16. 
Ø 


The New Jungfrau Locomotive. .- 
The design of the new electric loco- 
motive for the Jungfrau Railway differs 
considerably from that of the locomotives 
first employed. The new machine is fitted 
with two eix-pole three-phase motors, 
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each weighing 4,620 pounds, which are 
supplied with current at from 450 to 550 
volts at thirty-eight cycles. Each machine 
runs at 750 revolutions per minute and 
develops 120 horse-power. After three 
hours’ work at full load the temperature 
rises only seventy-seven degrees Fahren- 
heit above that of the surrounding air. 
Current taken when running light is 
twenty-five amperes at 500 volts. The 
maximum current is 800 amperes at the 
same pressure. The energy developed is 
transmitted from a worm gear through 
a pinion which runs in a counter gear 
upon the driving axle. The ratio of gear- 
ing is such that at normal speed the loco- 
motive travels 4.8 miles per hour. To one 
of the motors is coupled direct a small 
six-pole direct-current dynamo develop- 
ing 150 amperes at twenty-five volts. The 
current produced is sent through the field- 
winding of the main motors when descend- 
ing the incline, the motors thus becoming 
ordinary three-phase generators. The 
locomotive was built by the Schweizer- 
ische Lokomotiv und Maschinenfabrik, 
of Winterthur, Switzerland.—Mechanical 
Engineer (London), March 22. 
# 

The British National Physical Laboratory. 

A description of the new Physical 
Laboratory at Bushy House, England, is 
given in the British electrical papers. 
Practically the whole of the ground floor 
and the basements of the large and sub- 
stantial building have been equipped as 
laboratories, while the numerous rooms 
enable the various classes of work to be 
kept distinct. A power-house and en- 
gineering laboratory have been erected 
in a group of buildings about 100 yards 
from the main buildings. Here will be 


made strength of materials tests and,. 


probably, commercial tests of magnetic 
properties of iron. The power and light 
equipment of the institution is obtained 
from a sixty-kuowatt steam turbine unit 
and a large battery of accumulators has 
been installed. A gas engine coupled to a 
Parker dynamo is used as a reserve plant. 
The storage batteries are in three groups, 
one in the power-house, one in the main 
building, for testing the circuits, and a 
smaller battery in the laboratory devoted 
to thermometry, which is used for heating 
electric heaters and furnaces. The switch- 
board combinations for the batteries are 
very elaborate, giving a large number of 
different arrangements. In the main 
building there are two distinct systems of 
wiring. The electric light circuits are 
run in concentric cables so as to avoid any 
interference with testing instruments. 
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The other wiring system is for test pur- 
poses, all of these wires being of bare 
copper supported in sight on porcelain in- 
sulators. In this laboratory are pre- 
served the historical standards of the 
British association. An elaborate Lorenz 
apparatus is about to be erected. The 
thermometry laboratory is extremely well 
fitted for its purpose. Electric furnaces 
or ovens are employed for high tempera- 
tures up to 1,400 degrees centigrade. A 
photometric laboratory will be equipped 
in the future—The Electrical Engineer 
(London), March 21. 

a 
Direct-Current Power Transmission from 

St. Maurice to Lausanne. 

Signor E. Bignami describes an inter- 
esting plant on the Thury system which 
has been put in between St. Maurice and 
Lausanne, in Switzerland. The munici- 
pality of Lausanne owns a water-power 
of some ten to fifteen thousand horse- 
power, fifty-six kilometres (34.7 miles) 
distant from the city and has installed a 
plant on the direct-current Thury system 
to utilize it. Estimates showed that the 
saving on the total first cost of the plant 
over a three-phase installation would be 
640,000 francs. The generating station 
contains at present five 1,000-horse-power 
turbines, each driving two dynamos giv- 
ing a constant current of 150 amperes 
with a maximum pressure of 4,600 volte. 
At full load the total output of the pres- 
ent plant is 150 amperes at 23,000 volts. 
The switchboard is of extreme simplicity, 
consisting for the most part of short- 
circuiting switches by which the ma- 
chines are cut in or out. The transmis- 
sion line is put up on double bell insu- 
lators guaranteed at 50,000 volts. One 


‘400-horse-power motor is cut into the line 


in the middle of its length. At the re- 
ceiving station motors of 400 horse-power 
are used, the installation at present com- 
prising five. ‘These machines take 150 
amperes and up to 2,150 volts. The speed 
regulation of the motors is accomplished 
by shunting their magnetic fields and 
adjusting their brushes. Three of these 
motors directly drive three-phase alter- 
nators for the distribution of electric 
power and light in the city of Lausanne 
and its suburbs. Another one of these 
motors drives dynamos giving power for 
the electric railway system of the town. 
A large number of lightning arresters of 
the usual “horn” type are used on the 
line. The success of the first installation 
is so marked that additional apparatus 
will be put down immediately.—L’Elet- 
tricità (Milan), March 16. 
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The American Electrochemical Society. 


The Organization Meeting and First General Meeti 
Electrochemical Engineering, 


and 5, 1902, there was inaugu- 

rated the American Electrochem- 
ical Society which bids fair to become one 
of the most important scientific and en- 
gineering societies in the country. 

The movement for the organization of 
the society grew out of the interest in 
electrochemical subjects taken by a num- 
ber of gentlemen residing in and about 
Philadelphia, and who considered that in 
time there might be formed, around the 
semi-social gatherings in which they took 
part, the nucleus of an important society 
for advancing the interests of electro- 
chemists. A call for a formation meeting 
was issued some weeks ago and mailed to 
the members of the American Institute 
of Electrical Engineers, and of the Ameri- 
can Chemical Society,and to other persons 
who were thought likely to be interested 
in the formation of the new body. The 
responses recelved were numerous and sat- 
isfactory. It was determined that the first 
meeting should be held in Philadelphia, 
on the evening of April 3, and that such 
members as chose to meet carlier on that 
day should be conducted to various points 
of professional and other interest in the 
city. 

On the afternoon of April 3 there as- 
sembled at the Colonnade Hotel about 
seventy-five gentlemen who desired to be- 
come members. These were escorted to 
the works of Harrison Brothers & Com- 
pany, Incorporated, a concern which is 
a large manufacturer of chemicals and 
paints. Here there was shown some ex- 
ceedingly interesting operations of an 
electrochemical character which are car- 
ried out upon the designs of Mr. J. D. 
Darling. The process of manufacturing 
nitric acid and metallic sodium from the 
electrolysis of fused sodium nitrate was 
shown in operation. The cells used for 
this reduction consist of a cylindrical 
chamber in which is a porous vessel made 
of wire gauze and a magnesia cement, the 
cathode being inserted in this inner com- 
partment. Both anode and cathode are 
of iron. Current at a pressure of fourteen 
volts is used in the furnaces, the sodium 
nitrate being fused in crucibles and 
poured in in a liquid condition. Metallic 
sodium gathers in the inner compartment 
and is taken out from time to time by 
means of a spoon, the melted metal being 
poured into cans containing paraffin. It 
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finds its way to the bottom of the melted 
paraffin which protects it from oxidation. 
The nitrous fumes rising at the anode are 
piped to a system of clay tanks and vessels 
where they are converted into nitrie acid 
in the usual way. At the same works 
Mr, Darling is also manufacturing cyan- 
ide of sodium by means of a process of 
which the details are not made publice. 
Here also were seen a number of interest- 
ing primary batteries, the cells giving an 
electro-motive force of two and one-half 
volts each. These cells are constructed 
of a cylinder of amalgamated zine and the 
positive plate of lead peroxide supported 
upon a lead grid. The electrolyte is di- 
luted sulphuric acid. In the evening a 
dinner was given by the reception com- 
mittee at the Manufacturers’ Club, after 
which the formal meeting for organiza- 
tion was held. 

Professor J. W. Richards, of Lehigh 
University, was made temporary chair- 
man and Mr. Carl Hering temporary sec- 
retary. The report of the committee of 
the preliminary organization, which had 
sent out the announcements and invita- 
tions, showed that 337 persons had ap- 
plied for membership, these representing 
thirty-six states and eight forcign coun- 
tries, including Australia. New York, 
Pennsylvania and Massachusetts had the 
largest representation, in the order given. 
The first business to be considered was the 
name of the society. There was a short 
and somewhat amusing debate as to 
whether the word “electrochemical” should 
be spelled with or without a hyphen, but by 
a somewhat narrow majority it was de- 
cided finally that the name of the society 
should be “American Electrochemical So- 
ciety.” The election of officers was then 
proceeded with and the name of Professor 
J. W. Richards was placed in nomination 
for the first president of the society by Mr. 
H. B. Coho. Professor Richards was 
elected by acclamation and, after a short 
speech of thanks, he took the chair as its 
permanent occupant. A committee of 
nominations was then appointed to select 
nominees for vice-presidents, a board of 
managers, a secretary and a treasurer. The 
nominations of this committee were 
elected, as follows: Dr. C. E. Doremus, 
New York; Professor W. D. Bancroft, 
Ithaca, N. Y.; Professor H. S. Carhart, 
Ann Harbor, Mich.; Mr. C. M. Hall, 
Niagara Falls; Professor Louis Kahlen- 
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berg, Madison, Wis.; Mr. W. R. Whitney, 
Schenectady, N. Y. 

Managers, Messrs. Carl Hering, Phila- 
delphia; E. G. Acheson, Niagara Falls; 
Dr. E. F. Roeber, Philadelphia; Mr. C. O. 
Mailloux, New York; Mr. Edward Weston, 
Newark, N. J.; Dr. Samuel Sheldon, 
Brooklyn, N. Y.; Mr. W. D. Weaver, New 
York, and Lieutenant-Colonel Samuel 
Reber, U. S. A., Washington, D. C. 

Mr. C. J. Reed, of Philadelphia, was 
chosen secretary and Mr. Pedro G. Salom, 
of Philadelphia, treasurer. 

The constitution was then taken up and 
the draft of the proposed instrument was 
read and discussed at some length. It 
was finally decided that the meeting 
should express its view as to the plan and 
scope of each section, leaving the ques- 
tion of the language of the constitution to 
the board of directors, consisting of all of 
the officers and managers named above. 
In general the constitution resembles that 
of the American Institute of Electrical 
Engineers, except that there is, for the 
present, only one class of members. Dues 
are fixed at five dollars per year. The 
questions of meetings, etc., are left to be 
determined by the board of directors of 
which an executive committee will bear 
the brunt of the work. The meeting re- 
ferred the question of printing the trans- 
actions of this occasion to the board of 
directors with a recommendation that 
they be printed. 

The two sessions of the meetings for 
the reading and discussion of papers were 
held in class-rooms in the chemical labora- 
tory of the University of Pennsylvania 
through the courtesy of that institution. 
The first meeting was held on Friday, 
April 4. 

President J. W. Richards presented a 
paper entitled “A University Course in 
Electrochemistry.” In this paper he de- 
scribed at length the courses and methods 
of study which, in his opinion, constitute 
an ideal course for an electrochemical 
student. The paper was discussed by 
Professors Bancroft and Burgess, and was 
well received. 

Mr. Clarence L. Collins, 2d, of Niagara 
Falls, read an interesting paper on “Elec- 
trodes,’ and exhibited a number of 
specimens of graphite electrodes manu- 
factured by the Acheson process. The 
discussion of Mr. Collins’s paper was very 
interesting and was generally partici- 
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pated in, a number of questions being 
asked and answered concerning the dura- 
bility and operation of graphite electrodes 
under various conditions. 

A highly technical paper entitled “A 
Note on the Gladstone-Tribe Couple” was 
presented by Professor W. D. Bancroft. 
This couple consists of a zine strip upon 
which is electrolytically deposited a film 
of copper, and such strips have been 
found reagents of considerable value in 
synthetic chemistry. 

The next paper presented was one that 
created no small degree of comment. It 
was by Mr. C. J. Reed, of Philadelphia, 
and was entitled “The Nascent State.” 
Mr. Reed vigorously attacked the ancient 
dogma of the nascent state and elaborated 
his reasons for believing that what chem- 
ists had hitherto conceived to be some 
peculiarity of substances newly breaking 
away from the bonds that had held them 
in chemical union was an electrochemical 
phenomenon. These were set forth with 
great clearness and at some length. The 
discussion of Mr. Reed’s paper was long 
and general, as the question is one of the 
deepest interest and underlies some of the 
fundamental structure of chemical theory. 

Dr. P. G. Salom then read an instruc- 
tive paper describing a process for the 
electrolytic reduction of lead by a method 
as now practised at Niagara Falls. He 
also exhibited samples of the lead pro- 
duced and of various salts and pigments 
made from it. 

Mr. Titus Ulke then read an important 
paper entitled “The Refining of the Com- 
posite Metals,” in which he set forth at 
length a new method for the electrolytic 
separation of nickel and copper from 
matter containing these metals. After 
this paper an adjournment was taken to 
Houston Hall, the beautiful students’ 
club-house of the University of Pennsyl- 
vania, where the university authorities 
had provided a luncheon for the society. 

Immediately after luncheon the after- 
noon session was called and was opened 
by a paper by Professor H. S. Carhart, 
entitled “A Novel Concentration Cell.” 
This paper proved to be one of the most 
interesting that had been presented. In 
experimenting with concentration cells, 
Professor Carhart had discovered that a 
cell using nickel electrodes in a solution 
of nickel sulphate gave an electro-motive 
force opposite to that which the currently 
believed theory indicates. In seeking an 
explanation for this curious phenomena, 
he had concluded that the potential dif- 
ference generated in such cells is. electro- 
thermal in character. The discussion 
which followed was lively and interesting, 
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since these phenomena are hard to recon- 
cile with the widely accepted theory of 
the electrolytic dissociation. 

Mr. Edward H. Taylor described briefly 
and very interestingly his new method of 


manufacturing carbon bisulphide in the ~ 


electric furnace. This process was de- 
scribed and illustrated in the ELEcTRICAL 
Review for February 1, 1902. The paper 
was received with hearty applause. 

Other papers read at this session and 
also on the following day were as follows: 


Professor Louis Kahlenberg, Ph. D., 
University of Wisconsin, Madison, Wis.: 
“Current Electrochemical Theories.” 


JOSEPH WILLIAM RICHARDS, PRESIDENT OF THE 
AMERICAN ELECTROCHEMICAL SOCIETY. 


Joseph William Richards was born in Oldbury, Eng- 
land, July 29, 1864. Coming to this country at an carly 
age, he was educated in the Philadelphia High School, 
aud graduated subsequently from the Lehigh Univer- 
sity, chemical course. He studied in Heidelberg and 
Freiberg, Germany, and now holds the degree of A. M. 
and Ph. D. He was a member of the United States 
Assay Commission in 1897, was made president of the 
chemical section of the Franklin Institute in the same 
year, and was the representative of that Institute to 
the International Geol gical Congress in Russia in 
1897. He has written many contributions to the tech- 
nical and scientific press, and has enjoyed a large 

ractice as a legal expert in metallurgical cases. 

ofessor Richards at present fills the cHair of Metal- 
lurgy and Mineralogy in Lehigh University. 


Herbert H. Dow, Midland, Mich.: “A 
Zinc-Bromine Storage Battery.” 

N. S. Keith, Ph. D., New York city: 
“Continuous Electrolysis of Solutions of 
Metals.” 

Samuel S. Sadtler, Philadelphia, Pa.: 
“A Method of Electrolytic Production of 
Zine from Its Ores.” : 

Professor C. F. Burgess, University of 
Wisconsin, and Carl Hambuechen, Madi- 
son, Wis.: “The Electrolytic Rectifier.” 

Herman Schlundt, Ph. D., Madison, 
Wis.: “On the Relative Speed of the Ions 
in Solutions of Silver Nitrate in Pyridine 
and Aceto-Nitrile.” 

Carl Hering, Philadelphia, Pa.: “Fall 
of Potential in Electrolytes.” 

Chas. E. Acker, Niagara Falls, N. Y.: 
“Caustic Alkalies and Chlorine by the 
Dry Electrolytic Process.” 

Konrad Norden, Ph. D., New York 
city: “On a New Type of Electrolytic 
Meter.” | | 
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Woolsey McA. Johnson, Hartford, Ct. : 
“The Reversible Copper Oxide Plate.” 

E. F. Roeber, Ph. D., Philadelphia, 
Pa.: “A Thermodynamical Note on the 
Theory of the Edison Battery.” 

Professor Jos. W. Richards, Ph. D., 
Lehigh University, Bethlehem, Pa.: 
“Electrolysis of an Aqueous Solution by 
Alternating Current.” 

Arvid Reuterdahl, Providence, R. I.: 
“The Atom of Electrochemistry.” 


An informal reception was held on Fri- 
day evening, April 4, at the Manufact- 
urers’ Club, and on Saturday afternoon a 
special train was taken to South Beth- 
lehem, Pa., where the immense works of 
the Bethlehem Steel Company were vis- 
ited, as were those of the Lehigh Zinc 
Works. The grounds and buildings of 
the Lehigh University were also inspected. 

Among those present were the follow- 
ing: 

C. J. Reed, Philadelphia, Pa.; Pedro G. 
Salom, Philadelphia, Pa.; Charles A. Dore- 
mus, New York city; W. D. Bancroft, Ithaca. 
N. Y.; Carl Hering, Philadelphia, Pa.; 
Samuel P. Sadtler, Philadelphia, Pa.; J. D. 
Darling, Philadelphia, Pa.; Wm. H. Wahl, 
Philadelphia, Pa.; E. F. Roeber, Phila- 
delphia, Pa.; J. W. Richards, Bethlehem, 
Pa.; Woolsey McA. Johnson, Hartford, Ct.; 
W. D. Weaver, New York city; David H. 
Browne, Cleveland, Ohio; Arvid Reuterdahl, 
Providence, R. I.; Charles E. Lockwood, 
New York city; J. S. Granberg, New York 
city; Henry Howard, Boston, Mass.; N. S. 
Keith, New York city; Walter H. Hart, 
Philadelphia, Pa.; C. F. Burgess, Madison, 
Wis.; Chas. T. Child, New York city; C. W. 
Roepper, Philadelphia, Pa.; Alois von 
Isakovics, New York city; E. H. Mullin, 
New York city; C. M. Norman, Philadelphia. 
Pa.; Lawrence Addicks, Perth Amboy, 
N. J.; Hewey J. Skinner, Philadelphia, Pa.; 
Norman Dodge, Philadelphia, Pa.; J. C. 
Heckman, Buffalo, N. Y.; C. L. Collins, 2d, 
Niagara Falls, N. Y.; D. Foersterling, Perth 
Amboy, N. J.; Geo. Fred. Brindley, 
Niagara Falls, N. Y.; George M. Howard, 
Philadelphia, Pa.; E. F. Pegg, Phila- 
delphia, Pa.; Hugh Rodman, Philadelphia. 
Pa.; Titus Ulke, Sault Ste. Marie, Ontario; 
Edward W. Smith, Philadelphia, Pa.; 
Chas. S. Doggett, Niagara Falls, N. Y.; 
Chas. E. Acker, Niagara Falls, N. y.; Albert 
W. Smith, Cleveland, Ohio; Joseph W. Har- 
ris, Ashbourne, Pa.; Clinton Paul Town- 
send, Washington, D. C.; Herbert W. Dow, 
Midland, Mich.; Henry G. Morris, Phila- 
delphia, Pa.; Adolph G. Rosengarten, Phila- 
delphia, Pa.; Otto Luthy, Philadelphia, Pa.; 
Samuel S. Sadtler, Philadelphia, Pa.; Cecil 
P. Poole, New York city; Edward R. Tay- 
lor, Penn Yan, N. Y.; E. J. Hutchinson, 
Cincinnati, Ohio; E. W. Jackson, Phila- 
delphia, Pa.; W. D. Harris, Philadelphia, 
Pa.; J. Frank McLaughlin, Philadelphia, 
Pa.; Geoffrey Charlton Adams, New York 
city; Wm. C. Banks, New York city; Frank 
M. Oliver, Philadelphia, Pa.; N. Monroe 
Hopkins, Washington, D. C.; Henry S. 
Carhart, Ann Arbor, Mich.; Frank D. 
Easterbrooks, Perth Amboy, N. J.; H. R. 
Carveth, Ithaca, N. Y.; Wm. A. Robbins, 
Philadelphia, Pa.; Jacob M. McConnell, 
Colwyn, Pa.; Marcus Ruthenburg, Phila- 
delphia, Pa.; Thos. G. Hunter, Phila- 
delphia, Pa.; W. J. Morrison, Jr., New York 
city; Samuel Reber, Washington, D. C.; 
M. G. Lloyd, Philadelphia, Pa.; Francis 
Forbes, New York city; Joseph C. Fraley, 
Philadelphia, Pa.; Edward A. Colby, 
Newark, N. J.; Edwin Morrison, Addingham, 
Pa.; Arthur H. Eyles, Addingham, Pa.: 
Frank M. Zeller, Philadelphia, Pa.; H. B. 
Coho, 149 Broadway, New York city; M. I. 
Wilbert, German Hospital, Philadelphia, 
Pa.; Henry S. Blackmore, Mount Vernon, 
N. Y.; B. M. Barr, Flatbush, L. I., N. Y. 
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Over Three Hundred Exchanges in the Central and Western States Represented at Chicago, 


state Telephone Association organ- 

ized here to-day with a large at- 
tendance. About 300 independent tele- 
phone exchanges sent delegates from the 
states of Indiana, Illinois, Kentucky, 
fowa, Wisconsin and Michigan. Among 
the manufacturing companies exhibiting 
telephone apparatus were the following: 
From Chicago—The Automatic Electric 
Company, Farr Telephone and Construc- 
tion Supply Company, Keelyn Telephone 
Company, Globe Automatic Telephone 
Company, the Eureka Electric Company, 
Stromberg-Carlson Telephone Manufact- 
uring Company, Western Telephone Con- 
struction Company, American Electric 
Telephone Company, Kellogg Switchboard 
and Supply Company, Electric Appliance 
Company, American Electric Fuse Com- 
pany, Chicago Telephone Supply Com- 
pany, Swedish-American Telephone Com- 
pany, and Chicago Pay Station Com- 
pany. From Cleveland—The North 
Electric Company, Williams-Abbott Tele- 
phone Company, Williams Electric Com- 
pany, and American Toll Telephone Com- 
pany. From Toledo—The W. G. Nagel 
Electrice Company. From Boston—Holt- 
ver-Cabot Company. From La Fayette, 
Ind.—The Sterling Electric Company. 
From Muncie, Ind.—The Warner Elec- 
tric Company. From Trenton, N. J.— 
The John A. Roebling’s Sons Company. 
From Pittsburgh—The Hipwell Electrical 
and Manufacturing Company. From 
Rochester, N. Y.—The Burglar and Fire 
Alarm Company. 

Dr. I. A. Lumpkin, of Illinois, was 
elected president pro tem, and delivered 
an address in which he spoke of the ad- 
vantages of such an association as a social 
acquaintance-making gathering, and urged 
that one of its principles should be the 
prevention of the formation of a second 
independent telephone exchange in one 
city. The object of the meeting, he stated, 
was to bring into closer alliance the tele- 
phone interests of the states represented 
and the formation of a plan whereby toll 
lines should be built from Chicago to 
and throughout the several states repre- 
sented. Dr. Lumpkin stated that much 
of the work in connection with the asso- 
ciation, owing to his ill health, had been 
done by his associates, Messrs. Nate, Dins- 


Con April 9, 1902—The Inter- 


and a Permanent Organization Formed. 


Special Despatches to the ELECTRICAL REVIEW. 


more, McMeal and Burke, who had effi- 
ciently carried out the duties imposed at 
the preliminary meeting held January 7. 

The association adjourned at 2.30 P. M., 
it being decided to elect permanent of- 
ficers to-morrow, Thursday. 

The balance of the afternoon was de- 
voted to the inspection of the Chicago tele- 
phone factories, exhibits in the hotels and 
visits to other points of interest. 

In the evening a banquet was given, 
lasting from 7.30 o’clock until midnight, 
at which much enthusiasm was displayed. 
The banquet was given with the compli- 
ments of the telephone manufacturers, 
and over 500 were present at the tables. 


Informal toasts were responded to by a 


dozen or more telephone men, and many 
absentees sent regrets by wire and letter. 
Mr. J. J. Nate presided at the banquet. 
It is evident that the sense of the meet- 
ing, as gathered by your correspondent on 
the first day, is in favor of a strong per- 
manent organization supplementing the 
work of the local state associations and 
of the National association, devoting es- 
pecial attention to the field of operations 
of the central states. C. F. 


Cuicago, April 10—There was a large 
attendance at the Thursday sessions, both 
forenoon and afternoon. The following 
permanent officers were elected: 

President, H. C. Rainey, Fairfield, 
Towa. 

Vice-president, Dr. 
Mattoon, Ill. 

Treasurer, J. A. Harper, Madison, Wis. 

Secretary, E. C. Coleman, Louisville, 
Ky. 

Papers were read by C. T. Bennett, of 
Waterloo, Iowa, and H. C. Rainey, of 
Fairfield, Iowa. Addresses were made by 
Richard Valentine, of Janesville, Wis.; 
L. A. Frazee, of Connersville, Ind.; E. R. 
Conklin, of Aurora, Ill. Considerable 
time was devoted to the election of officers 
and the discussion of general matters af- 
fecting the association. 

Thursday evening a vaudeville entertain- 
ment was given in the Sherman House 
banquet hall, and attended and enjoyed by 
hundreds of the visitors. C. F. 


I. A. Lumpkin, 


Cuicaco, April 11—The proceedings 
on Friday were opened with an address 


by the newly elected president, Mr. 
H.C. Rainey. Other papers and addresses 
were read and delivered by W. H. Crumb, 
of Chicago; Jouett Shose, of Lexington, 
Ky.; Dr. H. S. Herr, of Ottumwa, Iowa; 
H. E. Ralston, of Marysville, Mo.; A. L. 
Hutchinson, of Weyauwega, Wis., and 
E. B. Fisher, Grand Rapids, Mich. The 
day’s work ccncluded with reports of com- 
mittees and general discussion. 

The large attendance and the enthu- 
siasm exhibited impressed all who were 
present with the great importance of the 
telephone industry along independent 
lines. C. F. 


—_ 


=> 
Telephone Securities. 
To THE EDITOR OF THE ELBCTRICAL REVIEW: 


In the EvectricaL Review of April 5, 
Mr. Guy M. Walker presents an interest- 
ing portrayal of the difficulties en- 
countered in satisfying “the extraordinary 
demand for telephone service” that merits 
careful reading, even though one may not 
agree with all of Mr. Walker’s con- 
clusions. 

Mr. Walker believes that independ- 
ent telephone companies are “fortunate 
in having delayed their period of activity 
until the time when telephone develop- 
ment has reached a high state of perfec- 
tion,” yet he cites one plant which “has 
been made the ‘trial horse’ for the whole 
independent system. It has been the plant 
on which nearly all experiments with new 
schemes and new apparatus have been 
made, experiments which have been costly 
to the company, but the benefit of which 
the other independent companies have 
reaped.” Yet, notwithstanding these 
costly experiments, “the result of the com- 
pany’s operation is that the active 
productive use of one-half of its plant 
is actually paying its operating expenses, 
maintenance, fixed charges and a surplus 
of $35,000 a year on a total investment 
twice that which is active and producing.” 

Mr. Walker also believes that the real 
weakness of telephone securities lies in the 
uncertainty of the total investment neces- 
sary to build any given plant. 

In so far as large investors are con- 
cerned the “real weakness of telephone se- 
curities” lies in the fact that properly 
prepared financial statements do not 
usually accompany applications for the 
placing of telephone securities. Hence, 
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Mr. Walker can be of inestimable benefit 
to the independent fraternity by showing 
that the facts that must be brought out 
are as follows: 


Outstanding stock, total. 
` Outstanding stock per station. 
Outstanding bonds, total. 
Outstanding bonds per station. 
Gross income, total. 
Gross income per station. 
Disbursements distributed per station. 
Operating expense. 
Maintenance expense. 
General expense. 
Taxes. 
Net income, total. 
Net income per station. 
Appropriations distributed per station. 


Interest on bonds per cent. 
Sinking fund for bonds per cent. 
Depreciation per cent. 


Surplus, total. 
Surplus per station. 
Telephone stations. 


Mr. Walker makes so good a showing 
for his second company that he can well 
afford to give the readers of the ELEC- 
TRICAL REVIEW a more detailed presenta- 
tion as outlined above, to the end that 
they may use the data so generously given 
to aid in floating their own securities. 

The proper amount to be charged for 
depreciation is often a problematical] one. 
But in the same issue of the ELECTRICAL 
REVIEW an eminent electrical engineer 
says that “the depreciation factor on the 
plant should not be taken too low, as there 
are so many unforeseen incidents, such as 
blizzards, menacing pole lines, new inven- 
tions making switchboards obsolete, etc., 
that may deplete the treasury in a short 
time. The allowance for depreciation 
should not be below ten per cent on the 
switchboard ; fifteen per cent on open wire 
pole lines; four per cent on conduits; 
twelve per cent on cables.” | 

Mr. Walker concludes that the results 
accomplished by independent telephone 
companies “would warrant one in saying 
that to the investor who desires to buy a 
single bond or a dozen bonds that his 
security is good and his returns sure, but 
to original investors, who project the 
plants and make the first investment of 
capital, the business is undoubtedly 
fraught with dangers, and the safest 
sphere of operation, and the one from 
which the best and safest returns are se- 
cured is in the smaller or medium-sized 
cities of the country.” 

Now the question arises: Is it the size 
of the city or the size of the rates that 
makes safe “the sphere of operation?” 
Our opponents find the richest returns in 
the larger cities and charge “what the 
traffic will bear.” Why should the Inde- 
pendent copy after the Bell in construc- 
tion, operation and maintenance, but go 
only a third of the way in the matter of 
tates? The low rate was a serious error, 
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due entirely to inexperience in the first 
place, and its continuance is not and 
never has been demanded by the more in- 
telligent users of telephone service who 
have an appreciative understanding of the 
great risks that independent telephone 
men have taken in the effort to introduce 
an era of low telephone rates. Sooner or 
later every company will learn that to 
continue to furnish service at too low a 
rate is to completely undermine the in- 
tegrity of its investment, to deprive its 
subscribers of improvements that a higher 
rate would justify, and to slowly but 
surely pave the way for the seceding of 
the subscribers to the enemy by reason of 
inability to give first-class and up-to-date 
service. FreD DELAND. 

Pittsburgh, April 5. 

gate es 

The Electric Light Convention. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Advices from various sources lead us 
to believe that our coming convention, to 
be held at Cincinnati, May 20-22, will be 
more largely attended than any ever held 


by this association. Not only has there 


been a great increase in our actual mem- 
bership, but more non-members are in- 
quiring about the meeting than ever be- 
fore, many of them expressing an inten- 
tion to join the association at that time. 
Our programme will include fewer tech- 
nical papers than usual, but fifteen or 
twenty topics of practical interest to cen- 
tral station managers have been selected, 
and competent men asked to prepare 
discussions upon them. ‘These discus- 
sions will be printed before the meeting, 
and brought up there for further con- 
sideration by all the members. A few of 
them are as follows: Rates; hot water and 
steam heating; free lamp renewals; loose- 
leaf ledgers; uniform accounting; three- 
phase vs. two-phase for city distribution ; 
improvements desired in meters; caring 
for consumers’ complaints. Other topics 
will be announced as soon as arrangements 
are perfected for their discussion. This 
method of making up our programme is 
sure to render the meeting most attractive 
and instructive, and will result, we are 
convinced, in practical benefit to all our 
members. 

The meetings will be held in the Grand 
Hotel, the headquarters of the convention. 

The Central Passenger Association has 
granted a rate of a fare and a third from 
all points in this territory to Cincinnati 
and return, and the other associations will 
undoubtedly grant the same rate, due 
notice of which will be given. 

GeorcE F. Porter, Secretary. 
New York, April 10. 
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General Electric Stock Dividend. 


It is believed that a stock dividend will 
be paid to the shareholders of the General 
Electric Company amounting to 66 2-3 
per cent of their present holdings. This 
will be made possible when the stock- 
holders approve at the meeting to be held 
at Schenectady on May 5 the recom- 
mendation of the directors that the com- 
pany’s stock be increased by $19,757,000 
or to $45,000,000: The stock dividend 
will reimburse the stockholders for the 
stock that they gave up when, on August 
17, 1898, the company’s common stock 
was reduced from $32,161,000 to $18,- 
276,000. <A dividend of 66 2-3 per cent 
on the last-stated amount would call for 
$13,885,000. It would restore what was 
given up. 

There has been an increase in the com- 
mon stock to $24,784,600 to retire 
$5,298,000 debenture bonds and the 
$2,551,200 preferred stock of the com- 
pany, all of which except- a nominal 
amount has been called in. A dividend 
of 66 2-3 per cent on $24,784,600 com- 
mon stock will call for $16,523,066. 

The General Electric Company paid in 
dividends last year 9 per cent on its 
common stock, but the net earnings are 
said to have amounted to more than 32 
per cent. | 

On the New York Stock Exchange on 
Wednesday of this week the price of Gen- 
eral Electric stock touched 334 a share— 
a new high record—closing at 329. 

Westinghouse Electric and Manufact- 
uring Company common advanced to 
23014 and closed at 226 on the same day. 
The preferred reached 234. | 

The following despatch from Pitts- 
burgh, dated April 9, appeared in the 
New York Sun: 

W. D. Uptegraff, Mr. Westinghouse's 
confidential man, was told to-night of the 
rumor in New York that the control of 
the Westinghouse Electric was passing 
from Mr. Westinghouse to the Morgans 
or the General Electric Company. 

“There is nothing in it,” said Mr. 
Uptegraff. “The control of Westinghouse 
Electric lies absolutely with Mr. West- 
inghouse, and it can not be taken away 
from him by any manipulation of the 
stock market.” 

“Might Mr. Westinghouse be disposing 
of his own accord of his controlling in- 


terest?” Mr. Uptegraff was asked. 
“No. He holds the control and will 
continue to hold it.” a 
“To what do you ascribe the rise in the 
stock ?” p 
“To manipulation of the stock market, 
replied Mr. Uptegraff. “And we have 
nothing to do with the manipulation. 
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Electrical 
Patents 


A new alternating-current motor has 
been devised by Benjamin G. Lamme, of 
Pittsburgh, Pa., and the Westinghouse 


Electric Manufacturing Company has | 


taken out a patent thereon. The accom- 
panying illustration shows the motor when 
designed for use in operating a fan, and 
a diagrammatic view is also presented of 
the circuits. The primary member 2 of 
the motor 1 has a cylindrical core 3, 
preferably laminated, as is usual in motors 
of this general character, and provided 
with a plurality of sets of slots cut in the 
inner cylindrical face of the core. As 
shown, there are four sets of these slots, 
but any other even number of sets de- 
sired may be provided. Each of the sets 
comprises two outside slots 4 and two 
inside slots 5, the sides of which are paral- 
lel to each other and to a radial plane, so 
that the coils 6 and 7 may be machine- 
wound and of the proper form and di- 
mensions to be readily slipped into place 
in the slots and around the enclosed teeth 
or polar projections formed by such slots. 
While these coils will ordinarily be oblong 
in form, their arrangement may be gen- 
erally described as concentric, and the 
number of slots and coils belonging to 
each set may be greater than what is 
shown, or a single pair of slots and a 
single coil in lieu of the two pairs of slots 
and two coils may be employed. The ar- 
rangement shown was adopted because it 
permits the use of a relatively long wind- 
ing without making the slots of great 
width. The coils of each set are connected 
in series so that they constitute, in effect, 
a single coil, and may therefore be so 
designated, so far as the electric and mag- 
netic conditions are concerned. The sets 
of slots and coils are so disposed as to 
provide intervening spaces 8 of consider- 
able width, the inner faces of which lie 
in the same circle as the inner ends of 
the teeth or polar projections formed by 
the slots. It has been found desirable to 
employ in connection with the main pro- 
pelling coils closed secondary coils axially 
displaced with reference to the main coils 
in order that a sufficient displacement or 
distortion of the magnetic field may be 
obtained for starting purposes. Such 
starting coils are indicated at 9 in the 
drawings. The secondary member 10 of 
the motor may be of the well-known 
squirrel-cage type, as indicated, and its 
shaft 11 may have mounted upon it the 
fan-blades 12, as indicated, or a suitable 
pulley in case it is desired to utilize the 
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motor for other purposes than for re- 
volving fan-blades.- The frame or stand 
13, on which the parts already described 
are mounted, is provided at its base with 


stationary contact terminals 14, 15, 16. 


Fig 1.—ALTERNATING-CURRENT MOTOR. 


and 17, to which are connected leads from 
the propelling coils 6 and 7 and with 
which engage contact members 18 and 19 
operated by suitable switch-arm 20. In 
describing the operation it will be as- 
sumed that the coils of each set are so 
connected as to constitute, in effect, a 
single coil, and for convenience of de 
scription the several combination coils are 
designated as a, b, c and d. It will be 
seen that with the controlling switch in 
the position indicated in Fig. 2 the cir- 
cuit will be from the supplying conductor 


Fig. 2.—ALTERNATING-CURRENT MOTOR. 


21 through terminal 15, and contact 18, 
terminal 14, conductor 22, and coils c 
and a in series to supply conductor 23 and 
from conductor 22 through coils b and d, 
terminal piece 16, contact member 19, 
and terminal 17 to supply conductor 23. 
With this arrangement of coils and 
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circuits the coils are so energized as to 
produce poles of opposite sign that alter- 
nate with each other. as is usual in elec- 
tric motors. This arrangement will af- 
ford the maximum motor speed. If now 
the switch-arm 20 be moved to the broken 
line opposite, the coils a, b, c and d will 
be connected if series, and the connection 


-will be such that the magnetic poles pro- 


duced thereby, which correspond in posi- 
tion to the coils, will all be of the 
same sign, the poles produced by coils 


a and c being unchanged and those. 


produced by the coils b and d being 
reversed from what thev were with 
the switch in the position already de- 
scribed. With the arrangement of coils 
indicated it follows that consequent poles 
will be produced in the intervening 
spaces 8, which will be of the same sign. 
hut of the opposite sign to the poles cor- 
responding in position to the coils. We 
shall thus have eight poles which alter- 


nate with each other in sign, and conse-. 


quently the speed of the motor will be re- 
duced substantially one-half. 


_ 


.- - < 
Discharge Potential of Hydrogen. 
The difference between the discharge 
potential of hydrogen at a platinum and 
at a mercury cathode at — 85 degrees is 
nearly the same as the difference at 1&8 
degrees. From this Messrs. A. Coehn and 
E. Neumann have concluded that since in 
one case the mercury is solid and in the 
other case it is liquid, the discharge poten- 
tial of hydrogen at metal cathodes is de- 
pendent, not on accidental properties of 
the metals, such as the form and nature 
of the surface, but on the chemical in- 
dividuality of the metal. 


e a 

In a recent research by Mr. Rudolf von 
Hasslinger into the potential differences 
in vapors and in some solid electrolytes 


the potential differences assumed by metals 


.when placed in a Bunsen burner into 


which solutions of various salts are 
sprayed have been measured. The basic 
as well as the acid constituent of the salts 
influences the potential differences, the 
greater part of which, however, seems to 
be due to the latter. It was observed that 
in the vapor of certain salts iron and 
nickel assume a positive potential toward 
platinum, while in fused lithium chloride 
iron is negative toward platinum. The 
difference of potential varies with the 
temperature, the maximum value being 
reached at about 800 degrees, and upon 
further raising them the electro-motive 
force decreases, and the lithium chloride 
vapors pass through zero to the change of 
sign. This same phenomenon takes place 
with the solid electrolytes, calcium and 
magnesium oxides. 
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Important Transformer Decision. 


An important decision has recently 
been rendered by Mr. Justice Lacombe, in 
the United States Circuit Court of Ap- 
peals for the Second Circuit, in the case 
of the Westinghouse Electric and Manu- 
facturing Company versus the Saranac 
Lake Electric Light Company. Suit was 
originally brought by the Westinghouse 
company upon the transformer patents of 
Rankin Kennedy and William Stanley. 
The Circuit Court in which the case was 
tried held the Kennedy patent to be void 
and the first and third claims of the 
Stanley patent to be valid and infringed 
by the defendant. Upon cross-appeals 
the case was taken to the Circuit Court of 


* Appeals, which has rendered its decision 


in the following highly interesting opinion 
of Mr. Justice Lacombe: 


The Kennedy patent is for an improve- 
ment in the method of distributing and 
regulating alternating electric currents 
by secondary gencrators. The patentee 
arranged secondary generators (trans- 
formers) in multiple; they had theretofore 
been arranged in series. When so ar- 
ranged they became self-regulating as to 
primary current and power; in other 
words, each transformer would take its 
proper share of current, varying accord- 
ing to the number of lights burning on it, 
so that the lights on one transformer 
were independent of the lights on another 
transformer. In the more technical 
language of the claim, the system 
consists in producing in two or more de- 
rived circuits constituting the primaries of 
two or more secondary generators a counter 


electro-motive force which, when any sec- 
ondary is open, is practically equal to the 


applied electro-motive force in its primary . 


and in controlling said electro-motive force 
by the current flowing in the corresponding 
secondary when the secondary is closed, in 
such manner that the current in the pri- 
mary shall vary with and be approximately 
inversely proportional to the resistance in 
the secondary. 


The judge who heard the cause at cir- 
cuit held, among other things, that certain 
acts and omissions of Kennedy taken 
together worked an abandonment and 
dedication of his alleged invention to the 
public. We fully concur in his discussion 
of this branch of the case, which will be 
found in his opinion, and deem it un- 
necessary to add anything further, af- 
firming so much of the decree as disposes 
of the Kennedy patent upon such opinion. 

The patent to Stanley deals with the 
same branch of the electric art and is an 
improvement on Kennedy’s. After Ken- 
nedy had arranged his transformers in 
multiple, the lights on one transformer 
were independent of those on another, 
hut nevertheless the candle-power on any 
given transformer changed as the number 
of lamps lighted .on that transformer 
varied. When more lamps were turned 
on, the candle-power of all went down, and 
when lamps were turned off, the candle 
power of those remaining increased. 
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Stanley’s improvement was directed 
toward overcoming this defect. 

The specification says: 

The factors of the operation of my system 
of distribution are employment of an alter- 
nating-current generator supplying currents 
of approximately constant potential, main 
lines extending throughout the system of 
distribution, converters or transformers 
connected thereto, and translating devices 
located in the secondary circuits of the 
transformers, by the employment of which 
a sympathetic relation exists between the 
different operations of the system to the end 
of maintaining a simple and accurate self- 
regulation, so that the absorption of energy 
by the generator is proportional to the 
energy usefully consumed. The current de- 
veloped by the dynamo D may be of as high 
potential as desired. These convert- 
ers may be of any construction: but are 
preferably constructed to have the greatest 
magnetic conductivity in their magnetic 
circuits. 

There are certain principles of construc- 
tion which must be adhered to in the pro- 
portioning of the parts of the converter in 
order to secure the desired results and which 
I will now state. It is necessary in the first 
place that the conductivity for magnetic 
force of the magnetic circuit of the con- 
verter shall be of so great value that when 
subject to all degrees of magnetization ac- 
cruing from the various amounts of energy 
transformed its conductivity for magnetic 
force would be approximately the same. 
This point of construction is important for 
two reasons: First, the greatest economy 
of conversion is obtained when the rise and 
fall of magnetism in the core is proportional 
as nearly as possible to the rise and fall of 
the current in the primary coil, and this 
condition isattainable only by keeping the core 
far below the saturation-point; and, second, 
the same condition secures the largest pos- 
sible counter electro-motive force in the 
primary coils of the converters. This is in- 
dispensable for regulation, as hereinafter set 
forth. It is impossible to state the exact 
relation between the weight of the core and 
the strength of the current. I have found 
the minimum amount of iron necessary to 
produce satisfactory results to be one pound 
of iron for every twenty-five watts, which 
amount is equivalent to two pounds of iron 
per lamp with the lamps heretofore gen- 
erally used by me. . . . 

In the construction of the coils P and S, 
the following principles are to be observed: 
The first thing to be determined is the length 
of the primary wire. This should be of such 
length that reacting self-inductively upon its 
own magnetic circuit the average counter- 
potential so produced approximately equals 
the potential applied to the primary circuits. 
When so constructed, an ammeter will prac- 
tically show no current when the secondary 
circuit is open. To obtain these results in 
practice I use the following methods: I 
first choose the percentage of efficiency to b 
obtained. Then having selected a type o 
magnetie circuit affording as great magnetic 
conductivity as possible I apply such a 
length of primary conductor thac acting self- 
inductively upon its core the difference of 
the counter-potential and applied potential 
multiplied by the current in the converter 
shall equal the predetermined loss of energy 
inevitable in conversion and vary the length 
of primary wire until the desired results are 
attained. It is obvious that the coefficients 
of induction in the dynamo and armature 
and converter may be made equal by 
energizing each circuit with the same in- 
duction. 

In the carrving out of my invention it is 
possible to use the same coefficients of induc- 
tion in the armature and the dynamo as are 
present in the primary circuit of the con- 
verter; but this equality is not necessary. 
Having by these means determined the 
length of the primary coils, the secondary is 
adapted to it in such a manner as to secure 
the desired potential according to the well- 
known laws effecting the operation of in- 
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duction coils. I have usually related the po- 
tential of the secondary to the primary in 
the ratio of twenty to one. The size of the 
wire in the primary and secondary coils is 
in inverse proportion to their electro-motive 


forces, 
The claims involved are: 


1. In a system or electrical distribution, 
and in combination, an alternating-current 
dynamo and converters electrically con- 
nected with the main-line conductors in 
multiple are and organized to transform the 
current in the main conductors into currents 
of less potential and greater quantity in the 
secondaries, each converter made with a pri- 
mary coil containing such length of wire ex- 
posed to magneto-electric induction that 
when operated by the dynamo with which it 
is to be used with its secondary circuit open 
the electrical pressure and counter-pressure 
in its primary circuit shall be equai with in- 
candescent lamps or other translating de- 
vices in the secondary circuits, substantially 
as and for the purposes set forth. 

3. In a system of electrical distribution, 
and in combination, an alternating-current 
dynamo and converters organized to trans- 
form the current generated by the dynamo 
into currents of less potential and greater 
quantity at or near the points of consump- 
tion electrically connected with the main-line 
conductors in multiple arc and having their 
primary circuits constantly closed, each con- 
verter adapted to the dynamo operating the 
system by making its primary coil or such 
length that when supplied with its full pro- 
portionate share of the entire normal elec- 
tro-motive force of the machine, its second- 
ary circuic being open, the electrical pressure 
and counter-pressure in its primary circuits 
shall be approximately equal with translat- 
ing devices in the secondary circuits of the 
converters to be cut out of the circuit when 
not in use without the introduction of any 
resistance in the place of them. substantially 
as and for the purposes set forth. 


As stated before, after the Kennedy 
improvement, a difficulty still existed in 
that the candle-power went up or down 
as lamps on any particular transformer 
were turned on or off. Stanley suggested 
that the difficulty was due to an improper 
length of wire on the primary, and 
among much else he states precisely, 
specifically and exactly what that length 
should be. The amount of wire for a 
given character of current supply can not 
be stated in feet and inches, because it is, to 
some extent, dependent upon other things, 
such as the quality of iron emploved 
in the core, the quality of copper used 
in the coils, the shape of the transformer 
and the way the coils are applied. The 
Stanley patent, recognizing these variable 
elements. gives a rule applicable to all 
conditions. It says you may determine 
the proper length of the primary coil by 
connecting the transformer in circuit with 
the dynamo with which it is to be used, 
and then winding on wire until the loss 
indicated bv the formula C?R, with the 
secondary circuit open, equals a certain 
loss of energy. 

The field of invention lies in that ob- 
scure and difficult art which is so hard to 
be understood by those who have not con- 
stant practical experience with its phe- 
nomena, its laws and its nomenclature, 
and deals with a branch of that art which 
is still evidently in dispute between those 
who have carefully studied it. It is for- 
tunate, therefore, that we find the con- 
cession in defendant’s brief that the rule 
above set forth for determining just what 
shall be the length of primary coi] is not 
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found in any prior patents or publica- 
tions, for, with this concession, it is easy 
to determine from the record that there is 
no anticipation shown. It is contended, 
however, by the defendant that this so- 
called Stanley rule is no part of the in- 
vention claimed; that there is nothing in 
the claims requiring the rule to be con- 
sidered as a part of the invention thereby 
covered ; that it is merely in the nature of 
a recommendation, the patentee saving: 
In practice I use the following method, 
heing the so-called rule. The first claim 
(and in that respect the third claim uses 
similar language) prescribes for the pri- 
mary coil 
such length of wire exposed to magneto- 
electric induction that when operated by the 
dynamo with which it is to be used 
under certain conditions, certain results 
will follow. Concededly the man skilled 
in the art would not have found in that 
art anything which would have told him 
precisely what that length of wire should 
be. The claim does not give any formula 
for determining what it should be, and 
if the specification were equally silent, 
there might be some question as to 
whether Stanley had really contributed 
anything of importance to the art; cer- 
tainly it would yet remain for others to 
inform the art just how to find out a 
length which would operate as indicated 
in the claim. But when the patentee in 
his claim enumerates as one clement of 
his combination a wire of a length which 
will accomplish the result sought to be 
achieved, and his patent discloses a meth- 
od for determining that length with 
mathematical exactness, his claim may 
fairly be sustained for the length thus 
shown, although it might be that some 
other length covered by the language of 
the claim but not of the rule, would fall 
outside the claim. The 
length of wire exposed, etc., operated by 
etc. . . . substantially as set forth, 
is the length of wire that the specification 
shows as the result of a given formula. 
The so-called Stanley rule is, therefore, 
a part of the invention disclosed and 
claimed in the patent—indeed, it would 
seem to be the main part of. that inven- 
tion—and with the patent thus con- 
structed the citations from the prior art 
show neither anticipation nor lack of in- 
vention. The whole argument of defend- 
ants on that branch of the case is so inter- 
woven with the postulate that the Stanley 
rule is to be eliminated from the patent 
that when the postulate is not granted the 
argument becomes wholly unpersuasive. 
The application for the Stanley patent 
was filed August 15, 1888, and defendant 
contends that prior to August 15, 1886, 
there was a public use by Stanley, at Great 
Barrington, Mass., of which town he was 
a resident, of a svstem of electrical dis- 
tribution embodying the combination of 
apparatus described and claimed in his 
patent. The testimony touching this al- 
leged public use more than two years prior 
to application is voluminous and the 
judge who heard the cause at circuit has 
reviewed it at length. The combination 
of apparatus was set up there, wires were 
strung, lights were lit in the premises of 
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users in the town, and the plant run, with 
some intermissions, from March 16 to 
June 16, when the dynamo broke down 
and it was never operated again. A 
charge was made for lights, an extremely 
small one, insufficient to pay expenses, 
and intended really as a convenient way 
by which Stanley might avoid embroiling 
himself with his neighbors, as he probably 
would do if he gave free light to some and 
not to all; the plant was not large enough 
to furnish all the lights the town could 
use. The invention was of a character 
which required testing under conditions 
which could be found only when the test 
was made in public and continued for a 
reasonable length of time, and under the 
authorities the charging of an unremu- 
nerative price for the product of the com- 
bination is not absolutely controlling, 
though it raises a presumption against 
experimental use, which can be overcome 
only by clear and convincing evidence. 
We coneur with the judge at circuit in the 
conclusion that the use was experimental 
and in the argument by which he reached 
that conclusion, except that we are in- 
clined to attach little, if any, weight to 
the fact that the engine and generator 
were out of public view in an old mill 


and the converters locked up; such pro- 
tection against the elements and against 


tampering with important and dangerous 
parts of the apparatus would be expected 
in purely commercial public use. The 
most persuasive evidence, in our opinion, 
is found in the circumstance that when 
the Great Barrington plant broke down 
after its brief experience, the persons in 
control of the Westinghouse company, for 
whose benefit (as assignee of the future 
patent) the combination of apparatus was 
kept at work, were still so unconvinced 
that the practical success of the system 
had been demonstrated that they expended 
thousands of dollars more in erecting an- 
other plant for a further use of the com- 
bination of apparatus at Lawrenceville— 
a use that coneededly was wholly experi- 
mental. 

Infringement of the first and third 
claims is not substantially disputed ex- 
cept upon the theory that the amount of 
iron contained in the cores of defendant’s 
transformers is such as to take them out 
of the claims of the patent. The claims 
do not specify any particular amount of 
iron, but defendant contends that a state- 
ment in the specification (quoted above) 
to the effect that the minimum amount of 
iron should be 
one pound of iron for every twenty-five watts 
must be read into the claims. A careful 
perusal of the text of the specification 
shows this contention to be unsound. The 
patentce states that there are certain 
principles of construction which must be 
adhered to 
in proportioning the parts of the con- 
verter in order to secure the desired re- 
sults; that “it is necessary” that the con- 
ductivity for magnetic force of the mag- 
netic current of the converter shall be of 
so great value that when subject to all 
degrees of magnetization accruing from 
the various amounts of energy trans- 
formed its conductivity for magnetic 
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force would be approximately the same; 


that 

this point of construction is important for 
two reasons: first, the greatest economy of 
conversion is obtained where the rise and 
fall of magnetism in the core is proportional 
as nearly as possible to the rise and fall of 
the current in the primary coil, and this con- 
dition is attainable only by keeping the core 
far below the saturation-point; and, second, 
the same condition secures the largest possi- 
ble counter electro-motive force in the pri- 
mary coils of the converters. 

“This,” says the patentee in his specifi- 
cation, “is indispensable for regulation.” 
Having thus set forth an “indispensable 
principle of construction,” which may 
fairly be read into the claim, the patentee, 
in quite different language, states the 
precise proportion of iron to current 


which he has used successfully. 
“It is impossible,” he says, “to state the 
exact relation between the weight of the 


core and the strength of the current. I have . 


found the minimum amount of iron neces- 
sary to produce satisfactory results to be 
one pound of iron for every twenty-five 
watts, which amount is equivalent to two 
pounds of iron per lamp with the lamps 
heretofore generally used by me. Thus in 
constructing a converter designed to supply 
twenty incandescent lamps I use a core 
weighing about forty pounds.” 


We are clearly of the opinion that de- 
fendants do not escape infringement of 
the first and third claims because by 
reason of their using one pound of iron 
instead of two for a fifty-watt lamp, so 
long as thev adhere to the “indispensable 
principle” of construction set forth in the 
specification. Inasmuch as the proof 
shows that their construction does so ad- 
here their device infringes. 

The decree of the Circuit Court is af- 
firmed with costs. 

— eo d o—___—__- 
Book Reviews. 

“The Copper Handbook.” Horace J. 
Stevens, Houghton, Mich. 1902 edition. 416 
pages. Octavo, with advertising section of 
80 pages. In buckram binding, $2.00. In 
full morocco, $3.00. 

This book is contained in ten chapters, 
on the history, chemistry, mineralogy and 
metallurgy of copper; a glossary of min- 
ing terms in common use; copper de- 
posits of the United States; copper de- 
posits of the world; leading foreign 
mines; Lake Superior mines and statistics 
of the copper industry of the world. 


This appears to be a verv valuable publi- 
cation and seems to embrace everything: 


of importance connected with the copper 
industry throughout the world. 

“The Ræntgen Rays in Medicine and Surg- 
ery.” Francis H. Wiliams, M. D., New 
York. The Macmillan Company. Cloth. 658 
pages. 5% by 814 inches. 390 illustrations. 
ae by the ELecrricaL Review at $6.00 
net. 

Dr. Williams states in the preface of 
his work that the book is intended rather 
to be a report of progress than a final pre- 
sentation of the subject. Perhaps on this 
account the omission of any reference to 
a good deal that has been done may be 
forgiven. The work, while not exhaustive, 
is one of considerable value, particularly 
to physicians or surgeons interested in 
actually applying X-rays in the diagnosis 
of patients. The work is beautifully illus- 
trated and contains much information of 
importance to the medical profession. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electric Controlling ApparatuS. 


That no one design of controller is 
best adapted for all varieties of service is 
well known, and great efforts have been 
made by manufacturers to perfect special 


Fie. 1.— Front View or Types “U” 
CONTROLLER. 


forms of control for certain types of ap- 
paratus. The Electric Controller and 
Supply Company, of Cleveland, Ohio, has 
added to its line of manufactures a new 


APPARATUS. 


subjected to excessive overloads. Refer- 
ring to the illustrations, a front view of 
the type “U” controller is shown in Fig. 
1, Fig. 2 being a rear view of the slate 
faces showing the resistance units and 
connections. All of the working parts of 
the controller are carried by the elate face, 
the frame, which consists of a single cast- 
ing, serving simply as a protection and a 
support for the working parts. A ready 
inspection of all the controller connec- 
tions is secured by the removal of two 


screws, freeing the face from the frame. 


The detail of construction of one of the 
resistance units is shown in Fig. 3. The 
core of the unit is a rod of soft iron, over 
which is placed a heavy tube of asbestos, 
caps being provided at either end of the 
tube for receiving the ends of the resist- 
ance winding, the cap at the rear end of 
the tube being of insulating metal and 
that at the forward end of copper, thread- 
ed on the iron core. The core is extended 


bored recess. The contact button is drop- 
forged from pure lake copper, and is 
grasped with a wrench 
and screwed in place 
on the end of the 
core. By this con- 
struction, the con- 
tact button may be 
removed and replaced 
without in any way 
disturbing the resist- 
ance unit or its con- 
nections. 

In operation the 
iron core of the unit 
performs three func- 
tions — carrying the 
forward end of the re- 

i" sistance winding, the 
Oc onermonnait OF Tear end of the unit 

RESISTANCE UNIT. thus bringing all 
connections to the various units into one 
plane, connecting the resistance winding 
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Fic. 2.—SHOWING REAR VIEW OF SLATE FACE 
AND CONNECTIONS. 


Fie. 4.—SHOWING A VARIETY OF METHODS OF SUPPORT, THE LEVER BEtne KEPT 
IN A VERTICAL PosiTION. 


design of controller known as the type | 
beyond the copper cap and passes through to the contact bottom, and forming the 


“U,” which is particularly adapted for 


the control of standards, cranes and other 
electrically driven machinery which is not 


the slate face, where it is locked in posi- 
tion by a lock nut working in a counter- 


core of a powerful electromagnet of which 
the turns of resistance material form the 
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incandescent lamps, multiple arc lamps or 
electric fans have placed them among the 
list of necessary electrical supplies. Their 
small size and convenience of operation 


exciting winding. This construction 
places each contact in a powerful mag- 
netic field of its own and provides an effi- 
cient blow-out. 
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Fie. 5.—CONTROLLER APPARATUS SUSPENDED, AND OPERATED BY CHAIN OR ROPE. 


In Fig. 4 is illustrated a further feature 
of this type of controller. The frame is 
finished with four bosses set at ninety de- 
grees apart. By altering the position of 
the two screws which hold the face in the 
frame, the controller may be adapted to a 
variety of methods of support, maintain- 
ing the operating lever in a vertical posi- 
tion, further flexibility being given to the 
handle by it being adaptable to attach- 
ment with the operating lever in three 
positions. 

Fig. 5 shows this type of controller 
adapted to overhead support and operated 
from the floor by means of a chain or 
rope. The arm is returned to the off 
position by a powerful spring when the 
ropes are released. This type of con- 
troller has been the subject of much 
favorable comment. 


> 
improved Pendent Push-Button 
Switches. 
The many uses to which pendent push- 
button switches are adapted for either 
temporary or permanent installations of 


recommend them particularly for use in 
residences. They are quite generally used 
in connection with fan motors, which in 
such cases may be placed in the most ad- 
vantageous points regardless of accessi- 
bility. 

The General Electric Company’s pend- 
ent push - button 
switches are made 
for 125-volt cir- 
cuits of five and 
ten amperes and 
250-volt circuits of 
five amperes. The 
terminals, contacts 
and working parts 
Penpent Pusu-Burron Of the switches are 

SWITCH. mounted on a sub- 
stantial porcelain base. 

The contacts for the switches are all 
of ample size for carrying the current re- 
quired and so constructed as to. withstand 
severe service. 


Vol. 40—No. 15 


The 250-volt switch is designed with 
two breaks in series and has knife-blade 
contacts. The contact surfaces are amply 
proportioned and the entire mechanism 
is substantial and thoroughly reliable. 
The switch is entirely enclosed by a 
polished brass casing which is fibre-lined 
and fitted with an insulating bushing at 
the opening for the lamp cord. 

The circuit is closed bv pushing the 
rubber button which is attached to a me- 
tallic plunger inside the switch, and is 
snapped open by pressing the release but- 
ton on the side of the switch. 

These buttons are threaded and screw 
into their respective positions. 

The five-ampere, 125-volt switch is one 
and five-eighths inches in diameter, the 


. other two switches measuring one and 


seven-elghths inches in diameter. 
The Vought-Berger “Company. 

At a recent meeting of the directors of 
the Vought-Berger Company, La Crosse, 
Wis.. C. A. Sterling was elected president, 
C. W. Thompson, vice-president, and M. I. 
Berger, secretary and treasurer. Mr. 
Berger will also assume the duties of gen- 
eral manager. On March 1 Mr. G. L. 
Saunders joined the company’s corps of 
telephone engineers. Mr. Saunders is an 
engineer of remarked ability and wide ex- 
perience both in telephone manufacturing 
and construction work. 

In order to supply the growing demand 
for its pendent telephone the company 
has been compelled to move into larger 
quarters, where, with improved equipment 
and increased capacity, it will be in a 
position to give its many patrons better 
service than ever before. In the machine 


M. I. BERGER. 


shop, well fitted with the latest type ma- 
chines and labor-saving tools, patterns and 
dies are being rapidly turned out for the 
new V-B switchboard, which appeared 
on the market April 1. 

The company with strong financial 
backing, controlling valuable patents, is 
becoming an important factor in the In- 
dependent telephone field. 
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Protective Devices. 

The Stanley Electric Manufacturing 
(Companys type “H” or “Ball” fuse 
which is illustrated in the accompany- 
ing engravings, has been in service for 
a number of years and well maintains 
its position as a high-grade piece of ap- 
paratus for general service with voltages 
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chambers are large enough to contain the 
ball without interfering with the proper 
passage of the fuse wire. When fusing 
takes place the vapors resulting from the 
combustion of the metal blow the carbon 
balls into the cavities (A), effectively cut- 
ting off the arc. At the top of the tube 
and hinged on its upper cap is a small 


Fic. 1.—APPEARANCE OF ‘‘BALL” Fuse Protective Device MOUNTED ON BOARD. 


up to 30,000. The appearance on the 
board of this type of fuse is shown in 
Fig. 1, while the interior is well shown in 
Figs. 2 and 3.- This fuse has been sub- 
jected to most severe tests, 30,000 volts 
at fifty amperes having been applied di- 
rectly to the combination with no failure 
to operate satisfactorily. All the live parts 
of the apparatus are so insulated as to af- 
ford thorough protection for the switch- 
hoard attendant. For voltages over 10,- 
000 the fuse is mounted as shown, but for 
lower voltages no porcelain insulators are 
used in mounting. 

At each end of the tube which encloses 
the fuse proper (see Fig. 2) is a chamber 
which contains a small carbon ball. These 


aluminum tell-tale (V). which covers a 
circle of perforations. The outrush of 
gases incident to fusing throws this little 
Vane over and into view of the attendant, 
indicating that the fuse has gone. The 
cap. including the contact jaw, makes 
a snug fit over the fuse terminal (D). 
The latter carries the machine screw hold- 
ing the eccentric washer (E). Around the 
screw and under the washer is clamped the 
fuse wire. The cap carrying the jaws 
is released by a slight twist, slips off the 
barrel and exposes the washer and screw. 
Here fusing is the work of a very short 
time and ordinary fuse wire is used. 

Fig. 3 shows exactly what happens at 
the instant the ball fuse operates, Per- 
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forations are provided at both ends of the 
barrel for the exit of combustion vapors, 
but the path is a devious one, and by the 
time the vapors reach the atmosphere they 
are harmless. An extra barrel kept on 
hand and fused makes feasible the re 
establishing of a circuit almost imme- 
diately. 

In Figs. 4, 5 and 6 is illustrated model 
No. 3 of the S. K. C., type “F” high- 
capacity fuse. The fuse proper is of 
aluminum and is mounted in a lignum 
vite case. Extensive experimenting with 
large currente at high voltages has demon- 


Fig. 2.—INTERIOR oF ‘‘ BALL” FusE 
PROTECTIVE APPARATUS. 


strated that this wood gives the best serv- 
ice of any material available for carrying 
such fuses. 

The construction of the type “F” fuse 
is such that when the combination is as- 
sembled, that portion of the aluminum 
pieces of smallest cross-section is vir- 
tually enclosed in a blowing chamber, as 
is shown in Fig. 4. The cap is secured by 
thumb-nuts (see Fig. 5) and when in 
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place the tongue fits snugly into the A Large Single Multiple Switchboard. 
groove bounding the discharge chamber The Frontier Telephone Company, Buf- 
PCIE confining the exit of molten falo, N. Y., is having constructed for it 
probably one of the largest single mul- 
tiple switchboards that has ever been built, 
having a capacity of 18,000 lines. The 


specifications are very severe in their re- 
quirements and demand that the front of 
the switchboard must be so arranged that 
the distance from the key-shaft to the top 
of the multiple jacks should not be higher 
than thirty-five inches and that the oper- 
ator must be able to have within easy 
reach 18,000 multiple jacks, 200 answer- 
ing jacks and lamps for herself, and a 
sufficient number of outgoing and record- 
ing trunk lines. 

The only possible way of meeting these 
requirements was to put the jacks on 
three-tenth-inch centres, being the small- 
est that have been ever used. The present 


s e 
Fia, 2.--AT MOMENT oF FUSING. 


fuse to the rear, as is shown in Fig. 6. 
The opening is covered with a piece of 
mica and provides means for observing 


Fia. 6.—Hren Caraciry Fuser, S. K.C. 


Fie. 4.—Hica Capacity Fuss, S. K. C. SYSTEM. SYSTEM. 


whether the fuse is intact or not. The 


grooves facilitate the grasping of the com- 
bination to remove it from the board. 


equipment is to consist of twelve sections 
with a capacity of 4,800 lines. In addi- 
tion there is a large trunk equipment pro- 
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vided for. The system is, of course, to 
be the latest common battery relay system. 
The power plant will be practical in all 
respects, having a gas engine reserve so 
that there is no possibility whatever of 
crippling the service. The desk equip- 


Fic. 5.—Hier Capacity Fuse, S. K. C. SYSTEM. 


ments and all other apparatus pertaining 
to the exchange will be as complete as it 
is possible to make them, and of the latest 
design. 

The Kellogg Switchboard and Supply 
Company has secured this contract, and as 


its system requires only one spring in - 


the Jack and only two contacts in the plug, 
therefore the three-tenth-inch jack can 
be built substantially and have a high in- 
sulating resistance, ensuring success 
under these difficult requirements. 


The Electric Equipment of the United 
States Mint. 


In the new Philadelphia mint the 
metal is electrically treated from the time 
it enters the building until it leaves it. 
Electrical current is used for refining, 
and the rough ingot is top and rolled, cut 
and weighed, all in motor-driven ma- 
chines, when an acid bath leaves it ready 
for the coining machines, which are a 
unique application of a small motor 
driving a large flywheel of sufficient mo- 
mentum to ensure a heavy pressure at 
the instant of stamping. Nearly the en- 
tire installation is of the Crocker-Wheeler 
manufacture, eleven new motors having 
been added to the already large equipment 
during the month of March, bringing the 
total number furnished up to 120, besides 
four generators aggregating 625 kilowatts. 
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A New Closed-Conduit Electric Rail- 
way System. 

There has recently been brought out by 
the Union Electric Construction Com- 
pany, of Philadelphia, a novel system of 
operating electric railways upon the 
closed-conduit system, the invention of 
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of the car system, consisting of a pair of 
small rollers resembling trolley wheels. 
The electromagnets are doubly wound, 
one winding consisting of a large number 
of turns of fine wire actuated by the 500- 
volt supply current, and the other of 
coarse wire of a few turns, operated by a 


THE CLOsED-ConDUIT SYSTEM OF CAR PROPULSION, SHOWING TRACK CON8TRUCTION 
FOR City SERVICE. 


Mr. William B. Purvis. The general de- 
tail of the system is shown in the accom- 
panying illustration. An electromagnet is 
carried under the central part of the car, 
and runs very near a closed-conduit con- 
struction, which is laid in the middle of 
the track between the rails. In this closed 


conduit, which is made of insulating ma- 
lies a cable of soft iron wire, 


terial, 


diately under the car is 


few cells of storage battery carried on the 
car and used only in those emergencies 
where the supply current fails from the 
opening of a circuit-breaker or other 
cause. By this construction only a por- 
tion of the current or third rail imme- 
“alive” at one 
time. Installations have been made on the 
Camden, Gloucester & Woodbury Railroad 
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TYPE oF CAR Usip ON CLosED-ConpDuIT SYSTEM, SHOWING DETAIL oF CONNECTIONS. 


coppered on the surface. By the attrac- 
tion of the magnet moving over it, a loop 
or bight of this cable is attracted up- 
wardly against the top of the space in 
which it lies, making contact with a brass 
contact strip. This strip is connected with 
sections of a current-conveying rail, di- 
vided into sections of six feet in length, 
which are insulated from one another. 
Upon this rail runs the current collector 


in New Jersey, and a section of the Long 
Island Railway at Jamaica, L. I. 


New Automatic Current-Controlling 
Apparatus. 

The problem of supplying small con- 
sumers with commercial current at flat 
rates at a profit to the generating station 
is one that has attracted the attention of 
inventors to no small degree. With the 
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instrument shown in the accompanying 
illustration, which is known as the Lacey 
automatic controller, for alternating or 
direct currente, of 110 to 220 or 500 volts 
and any amperage up to five amperes, the 
Western Electric Company, of Chicago 
and New York, claims to have found a 
solution to this difficulty. 


New AUTOMATIC CURRENT-CONTROLLING 
APPARATUS READY FOR MOUNTING. 

It is claimed that by means of this ap- 
paratus that the expense of installing and 
maintaining a meter service may be done 
away with, and the current as to supply 
and limit still be absolutely under con- 


NEW AUTOMATIC CURRENT-CONTROLLING 


APPARATUS, SHOWING INTERIOR 
ARRANGEMENTS. 


trol. For example, the controller -may be 
adjusted for five 16-candle-power lamps— 
any number may be used up to this 
amount, but if a sixth lamp is turned on, 
the circuit is alternately closed and opened 
until the sixth lamp has been turned off, 
when the light becomes steady as before. 
It is claimed that it requires practically 
no current to operate, the loss being less 
than one watt with any number of lamps 
burning, and with no current loss what- 
ever when all lights are turned out. 


- 
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_ Becker terminal head with fuses 


is directly beneath these and the 
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A New Terminal Head. 

That the telephone manufacturers are 
ever alive to the requirements in their 
special field and are utilizing every effort 
of inventive genius to bring forth new 


4 


~~ 
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the cam with the cover and with the cover 
removed. This cam is well constructed 
and is made to operate the listening cir- 
cuit in multiple with both cords, or to 
ring either cord separately. It is fur- 
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Fic. 1.—'L6RMINAL HEAD FOR FIFTY PAIRS or CABLE, WITH LID REMOVED. 


ideas for the protection and proper main- 
tenahce of lines is shown by the constantly 
increasing number of devices and ap- 


_pliances which are produced from time to 


time. . 
In the accompanying illustrations are 


shown a number of ‘views of the new 


PULUUE Mth ri te 


nished with platinum contacts and the 
maker claims has the peculiar advantage 
of being very compact and rigid. 


> 
Third-Rail Insulating Switch. 


In the accompanying illustration are 
shown the features which are embodied 
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Fic. 2.—TERMINAL HEAD FOR TWENTY-Five PAIR, WITH Lip SECURED, AND SHOWING 
Fuses IN Position. 


Becker terminal head, which has just 
~ been placed on the market by the Central 


Telephone and Electric Company, St. 
Louis, Mo., and which is meeting with 


- considerable success. Fig. 1 shows one of 
these constructed for fifty pairs, with lid 


removed exposing the interior, with the 
cables installed. Fig. 2 shows a twenty- 
five-pair with the lid secured to head, 
showing a side view of the 
in position. The ground-plate 
fuses are of a novel construc- 
tion, making this terminal head a 
practical and excellent protection 
against light or sneak currents, 
or from high-potential currents 
from any source. Fig. 3 shows the gal- 
vanized iron cover, which is furnished 
with a handle by which it may be placed 
in position or removed with very little 
trouble. 

Figs. 4 and 6 illustrate a new switch- 
board cam which has also been recently 
brought out by this company, and shows 


Fie. 8.—GALVANIZED IRON COVER FOR TERMINAL HEAD. 


in the Gale safety switch for insulating 
third rails, manufactured by the Metro- 
politan Electric Third-Rail and Traction 
Company, Boston, Mass. 

By using this switch the electric cur- 
rent is confined to the rail immediately 
beneath the motor car. As soon as the 
car has parsed over it the rail becomes 
immediaiely “dead” like the rest of the 
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track and will so remain until the little 
switch is automatically turned by the next 
car or train following. 

Referring to the illustration, A is the 
third rail, (a) the shifting bar from the 
car, (b) the toothed wheel for engaging 
the shifting bar of car and b1 the con- 
tact disc, b? is the insulating material, 
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D is the casting, d the spider, and c the 
contact spring connected by wire with one 
of the cables. 


Fias. 4 AND 5.—SwiTCHBOARD CaM, WITH COVER 
AND WITH COVER REMOVED, 

For surface railways, the small box 
which is attached to the rail containing 
the safety switch is made water-tight, and 
the manufacturer claims that this may be 
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THIRD-Rait INSULATING Switcn, SHOWING 
DETAIL OF CONNECTION, 
attached to any form of electric third- 
rail railway systems at a minimum of ex- 
penditure. 
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The Electric Club. 


The engineers and apprentices of the 
Westinghouse Electric and Manufacturing 
Company, many of whom are college 
graduates, feeling the necessity for closer 
union and cooperation have formed the 
Electric Club. The annual meeting at 
which the constitution was adopted by 150 
charter members has been held. Com- 
fortable and commodious quarters have 
been secured in the Hamnett Building, 
Wilkinsburg, Pa. The club is supported 
by the dues of the members, supplemented 
by a subscription from the company. 
ees 

A new electrical company has been 
formed in Madrid to develop about 3,000 
horse-power from a waterfall on the 
Jarama River, about eleven miles from 
Madrid. It is understood that the equip- 
ment will be purchased in the United 
States. | 
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News 


change is now in operation, some- 

thing over 200 subscribers being 
connected up, and additional ones being 
put on with great speed. Nearly 3,000 
agreements have been entered into over 
the entire London area, and three other 
exchanges are in a position to commence 
working. Four more will be ready by the 
ond of the year and a few others are being 


arranged for. 


T HE Post Office central telephone ex- 


In this connection a reference to the 
accounts of the National Telephone Com- 
pany for the latter half of 1901, which 
have just been issued, will be appropriate. 
From these it would appear that during 
that period the income has increased by 
£69,402, and the expenditure by £39,738. 
The net profit increased by £27,000 and 
amounted to £222,566, and the dividend 
is equivalent to five per cent on the ordi- 
nary shares, now divided into deferred 
and preferred stock. The Post Office 
royalties amounted to £73,423. In the 
chairman’s speech at the twenty-ninth 
ordinary general meting of the company 
reference was, of course, made to the 
agreement between it and the Post Office. 
As a refutation of the disparaging re- 
marks which had at various times been 
hurled at the company in respect of the 
so-called worthlessness of its equipment 
and plant, the chairman informed the 
shareholders that. during the last half 
year in London alone no less than £110,- 
989 had been spent in equipment and 
maintenance of the company’s service. 
Toward the end of his speech he drew 
comparisons between the charges in Lon- 
don and those obtaining in Boston, New 
York and Chicago, in which cities he said 
the rates were, respectively, £32, £48 and 
£35. It may be mentioned that the com- 
pany has several bills in Parliament seek- 
ing extensions of its areas, etc., in certain 
parts of the country. 


The London County Council, which was 
recently generously applauded both in the 
technical and lay press for keeping the 
contracts for the electrical equipment of 
its conduit tramways in the hands of 
home manufacturers, is now being grum- 
bled at for letting the tenders for rails 
to a Scotch firm with a permission to sub- 
let in Belgium. Happy is the public de- 
partment which always pleaseth. An- 
other little matter requiring careful nego- 
tiation by the Council is that of the elec- 
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from Great Britain. 


(By Our Special Correspondent.) 


trification of the tramways in the north- 
ern suburbs. The horse tramways in this 
part of London are at present in the hands 
of a company which, under its lease with 
the London County Council, has to con- 
vert to electric traction at the expiration 
of a certain time and with due notice. 
Such notice has now been served by the 
Council, which, however, wishes to force 
the company to adopt the expensive un- 
derground conduit system which the 
Council itself is adopting in the much 
more densely populated South London. 
As the majority of the northern lines run 
through spacious roads and congestion of 
traffic only happens at one or two noto- 
rious points, the North Metropolitan 
Tramways Company asks to be allowed to 
adopt the overhead trolley except at these 
points. To the majority this seems to be 
a reasonable request, but the decision of 
the Council is not yet known. 


To those gentlemen and others—and 
there are many—who never tire of twit- 
ting the government with regard to the 
elongated South African War, another 
opportunity is afforded of consoling them- 
selves that this said war is really retard- 
ing general progress at home. Conse- 


quent on the serious breakdown in the, 


telegraphic and telephonic communication 
with Scotland and the North last Decem- 
ber, a deputation recently waited upon the 
Postmaster-General urging the necessity 
of providing increased facilities in the 
direction of more underground cables, and 
so guarding against another expensive in- 
terruption during bad weather. The gist 
of the Postmaster-General’s reply was 
that, while admitting the justice and 
necessity of the request, the South Afri- 
can War expenditure rendered such a 
course undesirable at the moment. 


A good deal of friction has been exist- 
ent for some time now between the City 
Corporation and the City of London Elec- 
tric Lighting Company as to the contracts 
under which the streets are now lighted. 
An acute stage in the negotiations has 
now been reached and notices of appeal 
to the House of Lords have been lodged 
by both parties. In the meantime the 
company has agreed to continue the light- 
ing under the old terms. 


The remarkable success of Marconi in 
his transatlantic wireless telegraphy has, 


as was to be expected, not been accepted 
by every one, and the proverbial bump of 
caution in certain quarters has created a 
sort of a storm in a teacup between Mar- 
coni and his supporters and a certain sec- 
tion of our electrical press, which is said 
to be “wedded” to the cable industry. To 
the superficial and non-interested ob- 
server, Investors in cable enterprises, fol- 
lowing the usual custom of financiers 
generally, certainly appear to have unduly 
excited themselves as to the immediate 
possibility of a deterioration in the value 
of cable shares, and probably with the 
object of allaying this misplaced anxiety, 
that portion of the technical press in ques- 
tion took the opposite view of the situa- 
tion, and so worked itself into the bad 
books of the Marconi people. Marconi 
himself, in his speech at the annual 
meeting of his company, made a specific 
reference to this action, a proceeding 
which inspired a somewhat deliberate re- 
joinder in the columns of one particular 
journal. However, the fact that this par- 
ticular newspaper has always extolled the 
virtues of Marconi’s system is sufficient 
indication that their so-called aspersions 
upon the merits and possibilities of his 
signals were merely calculated to have the 
effect of preventing Marconi from de- 
generating into one of those “here to-day 
and gone to-morrow” enthusiastic in- 
ventors by indulging in too much daily 
newspaper “puff,” of which there ap- 
peared to be a decided possibility at the 
time of the receipt of his famous “S” 
signal. Only the most blinded partisan 
would attempt to depreciate the impor- 
tance of the experiments and results of 
Signor Marconi, and the rather obvious 
conclusion would scem to be that he has 
taken his critics too seriously, a somewhat 
pardonable offence on the part of a man 
in his position. 


A somewhat interesting sequel to the 


‘contretemps above recorded happened in 


the House of Lords when the Postmaster- 
General was asked if it was a fact that 
the reason why Marconi’s wireless tele- 
graph system was not commercially in 
operation in Great Britain was the tele- 
graphic monopoly claimed by the govern- 
ment. Lord Londonderry, the Post- 
master-General, replied that outside the 
three-mile limit of our coast no license 
was required by Marconi’s company, but 
the government was at present unable to 
give facilities for its use overland. 
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It had not yet been proven to him 
that the system could be worked more 
economically and efficiently than the pres- 
ent method. As to operations within the 
three-mile limit, experiments were being 
conducted by the Admiralty and these 
must be protected, and he was not yet 
convinced that Marconi’s system could be 
used over the same waters as those upon 
which the Admiralty was experimenting 
without interference with the work of the 
latter. 


A bill has just passed the committee 
stage of the House of Commone allowing 
for the construction of a canal between 
Rochester and Chatham, in Kent—about 
five milee—upon which the haulage is to 
be by electric trolley traction. 


The projected express electric railway 
between London and Brighton, which 
promised such quick and cheap communi- 
cation for Londoners to the seaside, will 
not proceed this session owing to a non- 
compliance with standing orders. 


In 1903 the Institution of Elec- 
trical Engineers will pay a visit to Italy, 
and for the first time since these annual 
excursions into foreign countries were in- 
augurated, the members as & body will 
stay at home during the coming summer. 


It will probably be remembered that 
last session a bill for the construction of 
an electrical transporter bridge across the 
River Tyne between North and South 
Shields was thrown out by a select com- 
mittee of the House of Commons, princi- 
pally owing to the target such a bridge 
would afford an enemy in time of war 
and so possibly being the means of block- 
ing the traffic on England’s most impor- 
tant ship-building and ship-repairing 
river. Some communication between the 
two towns in question is absolutely nec- 
essary, however, and it is satisfactory to 
note that a scheme for an underground 
electric railway has now been passed by 
Parliament. 


Some time last year I gave an illustra- 
tion of the arc lamps on the walls of the 
Victoria Embankment, London, the light- 


- ing of which was then inaugurated by the 


London County Council. Since then, 
however, the installation has been com- 
pleted, and the accompanying view de- 
picts one of the road standards. 


The latest announcement in connection 
with the “Circle” railway dispute in Lon- 
don is that the Metropolitan company, 
following the example of the District com- 
pany, has let the contract for its generat- 
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ing station equipment to the Westinghouse 
company. The accounts of the District 
company for the last half year show a de- 
crease in receipts of nearly £12,000, and 
of profits over £16,000. The company is 
now feeling the effects of the London 
United Electric Tramways in the West 
as well as the Central London in the city. 
The periodical wail against its sister com- 
pany’s action in the matter of electrifica- 
tion is again included in the report. From 
general appearances it would appear that 
some lines outside the Circle will be the 


first to reap the advantages of electric 


traction. Thus an extension from White- 
chapel to Bow has been dealt with in this 
manner first hand, and it is expected to 


THE LIGHTING STANDARDS OF THE VICTORIA 
EMBANKMENT, LONDON. 


be put in operation about May. Con- 
tracte have also been let for other lines. 


The Nernst lamp, the product of the 
Allgemeine Electricitéts Gesellschaft, is 
at last on sale in this country. 


The Wolverhampton Corporation, which 
has made such a radical departure from 
the average practice in electric tramwaye 
in this country by adopting the Lorain 
surface contact system, recently called in 
an independent expert to report as to the 
wisdom of the Council should it decide to 
equip the whole of its system in this man- 
ner. This gentleman has now reported that 
from a careful inspection of the experi- 
mental line he sees no reason to advise the 
Council against such a course. The ex- 
hibition in this town will be opened on 
May 1. It is expected not to fall far short 
of the importance of last year’s Glasgow 
Exhibition. A. W. 

London, March 22. 
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A Reception at Columbia University 
to Lord Kelvin. 

On April 21, 1902, the American In- 
stitute of Electrical Engineers and Colum- 
bia University will give a reception at the 
university in honor of the Right Hon. 
Lord Kelvin (past-president of the Royal 
Society, honorary member of the Ameri- 
can Institute of Electrical Engineers and 
of the American Physical Society) and 
Lady Kelvin. 

The National Academy of Sciences, the 
American Association for the Advance- 
ment of Science, the American Mathe- 
matical Society, the American Physical 
Society, the Astro-Physical Society of 
America and the New York Academy of 
Sciences will be associated with the Ameri- 
can Institute of Electrical Engineers and 
Columbia University in this reception. 
President Eliakim Moore has remarked 
that this will be a “delightful expression 
of international scientific unity.” Falling 
as it does on the Monday following the 
installation of President Nicholas Murray 
Butler, there will be present at this 
gathering a number of distinguished 
visitors. The reception will be from 8.30 
to 11 o’clock in the evening. Four 
speeches by prominent scientists will be 
made, with a response by Lord Kelvin. 
Tickets will be issued only to members and 
one lady at first, and if after returns have 
been made the capacity of the hall admits, 
guests may be invited. Persons desiring 
to attend the reception who are not mem- 
bers of any of the above societies will be 
given invitations by applying through the 
members. Dr. Francis B. Crocker is chair- 
man of the executive committee for the re- 
ception and Mr. Calvin W. Rice ie the 
secretary. 
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Safety Insulated Wire and Cable 
Company. 

A syndicate formed by Messrs. Zim- 
merman & Forshay, bankers, of New 
York, has acquired the interests of the 
Safety Insulated Wire and Cable Com- 
pany, of which Mr. Leonard F. Requa has 
been the general manager for many years. 
This company is one of the prosperous in- 
sulated wire and cable manufacturing 
concerns of the United States, and has 
recently acquired large factory and water- 
front properties at Bayonne, installing 
the newest machinery to produce sub- 
marine cables of any desired length. It 
has recently done a large business in fur- 
nishing cables to the government at 
Manila. Mr. Requa will continue in the 
board of directors, and will retain an 
active interest in the business affairs of 
the company. i 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT | 


Sr, PETERSBURG UNDEBGROUND—It is re- 
ported that an American has secured the 
contract for the erection of the St. Peters- 
burg Underground Electric Railway, which 
it is understood will cost $41,200,000. 


West AUSTBALIAN TROLLEY CONCESSIONS— 
It is considered certain in West Australia 
that the concession for the construction of 
an electric traction system at Boulder will 
be granted to the Kalgoorlie Electric Tram- 
ways Company, a London concern, which is 
being built with American equipment. 

THE SPECIAL FRANCHISE VALUATION FOB 
1902—The State Board of Tax Commission- 
ers at Albany, N. Y., has fixed the valua- 
tion of special franchises, operating in 
New York city for the current year, under 
the special franchise tax act. The aggregate 
amount of the valuation is $220,620,155 as 
compared with $210,306,931 in 1901. 

GERMAN-CHINA TELEGRAPHY—AD_ agree- 
ment has been concluded between the Ger- 
man post authorities, the German and Ma- 
rine Telegraph Company, the Indo-European 
Telegraph Company and other cable com- 
panies concerned in the transmission charges 
between Germany and China. The new 
charge, which came into force March 15, 
amounts to forty-seven cents per word as 
compared with $1.43 hitherto, the only con- 
dition being that the telegram be written 
either in German or English. Telegrams 
will be despatched to all parts of China with- 
out delay in transmission or increase in 


tariff. 


Port CHESTER Roap PLans—lIt is expected 
that everything will be completed in two 
years on the New York & Port Chester Rail- 
road. The granting of the franchise will 
be followed immediately by the building of 
a four-track system, and 5,000 men will be 
put to work on the four sections into which 
the road will be divided between 132d street, 
New York city, and Port Chester. The 
work will be in charge of a construction 
company headed by John B. McDonald, the 
subway contractor. Banking interests 
representing $20,000,000 are behind the 
scheme, although it is not expected that the 
cost of construction will be more than half 
that amount. A power-house with a capacity 
of 20,000 horse-power will be built on City 
Island. : 


THuirp-Ram LINE FROM NEW YORK TO AL- 
BANY—The surveys for the proposed new 
Midland third-rail trolley line between New 
York and Albany have been completed, and 
as soon as maps can be prepared and filed 
the construction of the road will be started. 
The president of the company will be James 
S. Clarkson, of New York. It has been an- 
nounced that the Vanderbilts are interested 
in this enterprise, and that a further line 
between New York and Buffalo is con- 
templated. The right of way has been pretty 
well provided for, options having been ob- 
tained on two-thirds of the land needed. 
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Connections are offered at Hudson by the 
existing third-rail trolley to Albany, and 
from Carmel to New York by the New York 
& Northern. 


LIGHTING AND TRACTION EQUIPMENT IN 
GREAT BriTaIn—Several important contracts 
are now pending in connection with electrical 
equipment for lighting, traction and general 
power work throughout Great Britain. The 
Walsall Corporation has decided to expend 
nearly $600,000 for extensions to its tram- 
way system, and over $100,000 for its gen- 
erating plant. The municipality of the 
Yorkshire seaside resort, Scarborough, is to 
expend some $240,000 for an electric traction 
system. Southport, a seaside place near 
Liverpool, will let contracts aggregating 
over $150,000 for additions to the electricity 
works. Grimsby, one of the fish centres on 
the east coast, has appropriated $90,000 for 
lighting purposes; and the city of Coventry 
intends to expend about $130,000 for light 
and power plants. 


PENDING ELECTRICAL DEAL—A deal is about 
being completed in Baltimore, Md., between 
the Susquehanna Electric Power Company 
and the United Railways Company, which 
controls all the street railways and the light- 
ing of this city. The contract is to cover 
the purchase of the United Electric Light 
and Power Company by the Susquehanna 
company, and the supplying of electric 
power to the United Railways. It is re- 
ported in United Railway circles that the 
purchase price of the United Electric Light 
and Power Company will be $1,250,000 in 
cash. This will be paid to the United Rail- 
ways for the $2,000,000 of common stock of 
the United Electric Light and Power Com- 
pany. The plans of the Susquehanna com- 
pany contemplate three developments of 
40,000 horse-power each on the Susquehanna 
River, above Post Deposit. This power will 
be brought to Baltimore for distribution by 
the United Electric Light and Power Com- 
pany. The Continental Trust Company, of 
Baltimore, has the financial plans in charge. 


SYNDICATE TO CONTROL WIRELESS TELEG- 
RAPHY IN UNITED STATES—It has been re- 
ported in the daily press, New York city, 
that a group of financiers will form a com- 


. pany with a capitalization of $6,000,000 te 


control the American rights for wireless 
telegraphy. Mr. Marconi is quoted as having 
said at the dinner of the British Schools 
and Universities at the New York Athletic 
Club that Mr. Willard R. Green had ar- 
ranged the transaction, but that back of it 
was E. Rollins Morse, the banker, who had 
purchased the patents and rights for the en- 
tire system for the United States, Cuba, 
Porto Rico, Danish West Indies, Alaska, the 
Philippines, the Hawaiian Islands, and the 
waters adjacent to them. The parent com- 
pany is the London company. It is under- 
stood that the idea is to establish a route of 
communication direct to the Orient and to 
Russia, all on American territory. The new 
company will be known as the Wireless 
Telegraphy Company of America, and, as 
announced, will be incorporated very soon 
under the laws of New Jersey. 
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ELECTRIC LIGHTING 


WELLINGTON, Kan.—The city council has 
let the contract for an electric light plant, 
which is to be completed and in operation by 
July 10. 

ROCHESTER, N. Y.—Plans have been com- 
pleted for the purchase of the Municipal 
Gas and Electric and the Citizens’ Light 
and Power companies by the Rochester 
Gas and Electric Company. 

Istip, L. I.—The town board has granted 
a franchise to a number of residents of East 
Islip to form an electric light company. It 
is the intention of the parties interested to 
at once erect a building and install a first- 
class plant. 

COLVILLE, WAsH.—T. A. Winter and W. L. 
Bowen are planning to install an electric 
plant at the falls of the Little Pend qd’ 
Oreille, eleven miles east of the town. 
Electric power will be conducted to Colville 
for lighting and power purposes. 

NEWTON, N. J.—At a recent meeting a 
resolution to raise a fund for street light- 
ing by electricity was carried and steps 
were taken to begin immediately the erec- 
tion of an electric light plant. The dyna- 
mos will be driven by water power of which 
there is a plentiful supply. 


HACKENSACK, N. J.—The Bergen County 
Gas and Electric Company has been re- 
organized in Hackensack with E. A. Pierce 
as manager and treasurer. The new man- 
agement has decided to consolidate the 
Rutherford and Englewood branches under 
one general management in Hackensack. 


FAIRHAVEN, N. Y.—A stock company has 
been formed under the name of the 
Moravia Electric Company to supersede the 
Moravia Electric Light, Heating and Power 
Company. The directors of the new or- 
ganization are: F. P. Tabor, president; 
W. J. H. Parker, vice-president; H. M. 
Jewett, secretary and treasurer. 


BELVIDERE, ILL.—A petition is being cir- 
culated among the property owners for the 
purpose of gaining consents for the estab- 
lishment of a heating and lighting system 


through the streets of the city. When a 


franchise is granted a central station will 
be built and the supplying of hot water for 
heating and electricity for lighting begun at 
once, 


ENSLEY, ALA.—W. T. Terry and associates 
of Ensley have been granted a franchise 
for the building of an electric light and 
power plant in Ensley. Under the contract 
the city receives corresponding benefits. The 
city hall and all public offices will be lighted 
free of charge during the entire life of the 
contract. Attorneys for W. T. Terry and as- 
sociates have been instructed to make the 
necessary preparations for the incorporation 
of the concern which will be capitalized at 
$50,000 with the privilege of increasing to 
$100,000. A site comprising three and one- 
half acres of ground is already owned by one 
of the gentlemen interested and will be con- 
veyed to the corporation as soon as formed. 
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TELEPHONE AND TELEGRAPH 


INDEPENDENCE, WIS.—The Osseo Telephone 
Company has been granted a franchise to put 
in a telephone system at Fairchild. 


La Crosse, Wis.—The Northern Electrical 
Construction Company has been organized 
for the purpose of financing and construct- 
ing telephone systems, electric and lighting 
systems and street railways. 


WINFIELD, Kan.—Communication has been 
established between Dexter and Winfield by 
the Winfield Telephone Company. The Win- 
field Telephone Company is building a sys- 
tem to cover the whole of Cowley County. 


SHERIDAN, Wyo.—The Powder River Tele- 
phone Company has begun building the line 
from Buffalo to Kearney, where it will con- 
nect with the Sheridan Telephone Com- 
pany, making a through line from Buffalo 
to Sheridan. 


ToLepo, Ou1o—The Toledo, Telegraph, 
Telephone and Messenger Company expects 
to begin construction within the next month 
and to have its system in operation within 
three months. The plant which the com- 
pany expects to install will cost $100,000. 


WATERVILLE, Me.—At the recent special 
and annual meeting of the stockholders of 
the Dirigo Telephone Company of Maine, 
the name of the corporation was changed 
by a unanimous vote to “Northeastern Tele- 
phone Company.” At the same meeting, 
the capital stock was increased to $500,000. 


Butte, Mont.—The Postal Telegraph and 
Cable Company has secured the right of way 
for a pole and wire line along the Oregon 
Short Line Railroad from Butte to various 
points in Montana and to Ogden, Utah. The 
right of way through Idaho and Utah has 
already been secured. 


PHILADELPHIA, Pa.—Negotiations are said 
to be under way for the transfer of the Key- 
stone Telephone Company’s interests to the 
United Telephone and Telegraph Company. 
Street rumors, however, are to the effect 
that a deal may be made with the Bell Tele- 
phone Company. 

SoutH PittsspurG, TENN.—The Cumber- 
land Telephone Company has absorbed the 
Dixie, a local company, with headquarters 
at Tracy City. The Cumberland people will 
at once proceed to take out the old tele- 
phones of the Dixie system and replace them 
with more improved long-cistance instru- 
ments. 


Newport, NeB.—The Newport-Mariaville 
Telephone Company has completed its tele- 
phone line from this place to Mariaville. 
With the completion of this line over fifty 
miles of independent telephone line has been 
built during the past year by Rock County 
parties, and almost fifty miles more are 
contemplated for the coming summer. 


ALMA, MicH.—At the annual election of 
officers for the Union Telephone Company, 
Stanley E. Parksill, of Owosso, was elected 
president. C. O. Trask was reelected gen- 
eral manager. The capital stock was in- 
creased from $250,000 to $400,000. The past 
year, as shown in the annual report, was the 
most prosperous in the history of the com- 


pany. 
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Sioux City, Iowa—C. H. Smith, secretary 
and manager of the New State Telephone 
and Telegraph Company, has been investi- 
gating the prospects for establishing a tele- 
phone exchange at that place and connect- 
ing it with the exchange of the Piero com- 
pany, which is putting up telephones for 
farmers in that vicinity. It is stated that 
the people of Anthon want an exchange. 


WATERVILLE, N. Y.—A new telephone line 
is being built from Clinton to Paris Hill 
by way of Chuckery and Crow Hill. The 
coming summer a line will be built to Mid- 
dlesettlement, by way of Utica street, and 
from Middlesettlement will probably be con- 
tinued to Kirkland; this will cover a terri- 
tory which has no local system, and will no 
doubt be popular. 


TERRE HAvuTE, Inp.—The Citizens’ Tele- 
phone Company has a force of men working 
in the west end of the county toward the 
state line to connect with the telephone line 
from the Illinois towns in the neighborhood. 
The line from Illinois connects with Mar- 
shall, Greenup, Casey, Charleston, Westfield, 
Kansas and Mattoon, all in Illinois, and with 
the line to Sullivan, Ind. 


DELMAR, DEL.—A new telephone company 
to be known as the Pocomoke Telephone 
Company has been chartered with a capital 
of $150,000. The directors of the new com- 
pany are: William S. Schoolfield, I. H. Mer- 
rill, Emerson G. Polk, E. James Tull, 
Franklin W. Byrd, Robert J. Lambden, 
James S. Clogg, J. Shiles Crocket, James 
P. Blaine, John W. Ennis and William H. 
Walters, 

AUSTIN, TEx.—The Southwestern Tele- 
graph and Telephone Company, which oper- 
ates in Texas and Arkansas with principal 
Office at Dallas, has in contemplation the 
expenditure of a sum of money in this 
state in extending and building new toll 
lines and otherwise enlarging and improv- 
ing its telephone system. An investigating 
committee has submitted and has approved 
an estimate of $250,000 for improvements. 


ALBION, Micu.—Following the telephone 
mass meeting held recently, the business- 
men’s committee is circulating a paper 
pledging support to the Independent tele- 
phone exchange, conditional upon the same 
starting out with 300 subscribers. The com- 
mittee reports that it is meeting with great 
success. The canvass is only just nicely 
under way, but already over half the re- 
quired number of subscribers have been ob- 
tained. 

BrRooKLyN, N. Y.—The New York & New 
Jersey Telephone Company is planning to 
increase its suburban service and has com- 
menced the construction of a new telephone 
exchange which will take the place of the 
East New York Central. The company also 
expects to build a new Prospect exchange, 
a new exchange in Bay Ridge, and will en- 
large several of its buildings that have now 
outgrown the business that has been ac- 
cumulated. 


CARBONDALE, Pa.—Both the Carbondale 
Telephone Company and the Pennsylvania 
Company are planning extensions and other 
changes that will greatly increase the eff- 
ciency of the service of each in this city and 
vicinity. The Carbondale company is going 
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to install another section of switchboard, 
which will mean accommodations for 100 
additional telephones. Extensions of the sys- 
tem will also be made, giving service to Dun- 
daff and Crystal Lake; also to points north 
of the city. 


CoHOoEs, N. Y.—Men have begun the work 
of erecting poles in this city for the string- 
ing of wires for the Cohoes & Waterford 
Home Telephone Company. The work will 
be pushed as rapidly as possible and it is 
expected that before the summer months 
have passed the company will have its lines 
in full operation in this city. Several sites 
for the main office of the company have been 
looked over by the officials of the company, 
but as far as can be learned there has been 
no definite decision as to where the office 
will be located as yet. 


| NEW INCORPORATIONS | 


LAWRENCEVILLE, ILL.—Lawrenceville Light 
and Water Company, Lawrenceville. Capi- 
tal increased from $25,000 to $32,000. ~ 

SPRINGFIELD, OHIO—The Springfield & 
Washington Traction Company. $100,000. 
Incorporators: D. King Gotwaid, O. F. Dill- 
man, Lee B. Corry and others. 

FRANKFORT, Ky.—People’s Independent 
Telephone Company, of Paducah. $150,000. 
Incorporators: Fred Hillman, J. P. Gosman, 
W. M. Sharp and John Tusner. 

ALBANY, N. Y.—The New York & Jersey 
City Terminal Underground Railroad Com- 
pany. $100,000. To construct a tunnel 
railroad between New Jersey and Manhat- 
tan borough. 

ALBANY, N. Y.—The East Creek Electric 
Light and Power Company, of St. Johns- 
ville. $200,000. Directors: Guy P. Beards- 
lee and Ethel Beardslee, of East Creek, and 
Charles E. Snyder, of Herkimer. 

Los ANGELES, CaL.—The Western Power 
Company. $5,000,000, of which $500 is sub- 
scribed. Incorporators: T. L. Neal, A. L. 
Stephens, B. D. Neighbors, T. H. Hastings, 
W. H. Anderson, all of Los Angeles. 

GUTHRIE, OKLA.—The Comanche Light 
and Power Company, of Lawton. $50,000. 
Incorporators: W. M. McGreager, of Wich- 
ita Falls, Tex.; W. H. Anderson, George W. 
Broe, F. M. English and George M. Paschal, 
of Lawton. 

St. Lours, Mo.—Rossiter-MacGovern Elec- 
trical Company. $5,000, paid. Clinton 
Rossiter has forty-six shares, and Frank 
MacGovern, Arthur B. Shepley, Thomas K. 
Skinker and Charles R. Skinker each has 
one share. 

GUTHRIE, OxLA.—The Oklahoma Gas and 
Electric Company, of Oklahoma City. 
$600,000. Incorporators: Edward H. Cooke, 
George W. Wheeler, Henry W. Rule, A. B. 
Baird, W. W. Storm, William K. Gillett and 
Charles L. Ayling. 

Trenton, N. J.—The National Tele 
graphone Company; $2,000,000; to manu- 
facture telegraph and telephone instru- 
ments; incorporators: Edmund L. Granpel, 
George E. Milligan, Allen E. Kirby, Carth- 
age, N. Y. Union Railway Power and Elec- 
trical Company, No. 243 Washington street, 
Jersey City; $100,000; incorporators: N. R. 
Vanderhoof, W. Monds Greene, Edward 
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ELECTRICAL SECURITIES 


A very much more active market resulted 
this week owing to the increased easiness in 
the condition at the closing of the market 
a week ago. Prices scored important ad- 
vances in a number of active stocks. This 
strength of the market was due, however, 
in the main to extensive operations of west- 
ern operators, who manipulated large. blocks 
of the railroad stocks. The past week has 
been memorable in the financial history of 
the year, marking as it does the period when 
speculation has broken away from the 
sluggishness and apathy which have marked 
it almost continually since the first of the 
year. In spite of the bullish conditions pre- 
vailing, however, public interest increases 
but in a very small ratio, the largest com- 
mission houses reporting but little business, 
except in a small investment demand for the 
higbest grade securities. 

There has been very little heard of late in 
regard to the Northern Securities Com- 
pany. As has been pointed out before, it 
will be strange if the financial community 
does not experience some perturbation of a 
greater or less degree, and this matter is 
being attended to with greater interest as 
the time draws near for the initial decision 
which will be made by the lower United 
States Court. 

Prices for the future will be more or less 
guided by the crops and monetary reports, 
and although the money outlook has been 
made more stringent by the prospect of early 
gold exports and gold shipments abroad, it 
is believed that the banking interests are in 
a condition to take good care of any 
emergency in this direction. 

ELECTRICAL SECURITIES FOR WEEK ENDING 


APRIL 5. 

New York: Closing 
Brooklyn R. T............cececeee 65% A 
CON Gas cttntatcen thea elias . 226% 
Gen. Oley 6c ihickied ss hone $5. Sheek 3257% 
Kings Co. Elec............. cece 198 
Man, TO) oi o:5:b aeaceie:d wus Baw kee 133% 
Met: St- TOV a5 soi es oa ccd ewes 165 
N. Y. & N. J. Tel. C0665 cede sed . 167 
Telep., Tel. & Cbl. Co............. 5 
Westinghouse Mfg. pf............ 197% 


General Electric and Westinghouse made 
gains of 3 points for the week. The annual 
meeting of the General Electric Company 
will be held at Schenectady, N. Y., May 13. 
A special meeting will be held on May 5 
to vote on a proposition to increase the 
capital stock to $45,000,000. 


Boston: Closing 
Am. Telep. & Tel...........0000: . 185 -7 
Edison Elec.............0ceccevee 270 
Mass. Elec. pf... .... 2... ccc c cc ccee 104 
New England Tel................ 146 


Western Telephone & Telegraph... 106 
The active features of the Boston market 
were Massachusetts Electric Common at 41, 
Western Telephone at 33, and preferred at 
104. American Telephone and Telegraph 
went up to 185 and carried all the other tele- 
phone stocks with it. Edison Illuminating 
was also a live feature of the Boston market. 
Philadephia : i Closing. 
Elec. Co. of America............. 7TH 
Elec. Stor. Bat. c........cccceceee 744 
Elec. Stor. Bat. pf..........c0200- 744 
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Philadelphia Elec................ 5% 
Union Traction................... 43% 
United G. I. Co... ... cc. eee ee 122 


Electric Storage Battery, United Gas Im- 
provement and Union Traction were the 
stocks most dealt in in the Philadelphia 
market during the week, these features sup- 
plying 90 per cent of the dealings. United 
Gas Improvement advanced 2 points. 


Chicago : Closing 
Central Union Tel.............00. 40 
Chicago Edison Light............. 175 
Chicago Telep................000. 175 
Metropolitan El. pf.............. 92 
National Carbon................. 24% 
National Carbon pf............... 90% 
Union Traction...............000. 193; 
Union Traction pf................ 571% 


In consequence of the denial by Judge 
Tuley of the injunction sought for by the 
Union Traction to restrain collections on 
the franchise tax, the Union Traction Com- 
pany has paid to the city $397,000 in taxes. 
The case will be carried to the Supreme 
Court, and should a reversal of Judge Tuley’s 
denial be secured, this money will have to 
be refunded by the city. 


PERSONAL MENTION 


Mr. E. H. Asante, the manager of the re- 
cently dissolved sales organization of the 
Bullock Electric Manufacturing Company 
and the Wagner Electric Manufacturing 
Company, has been retained to cloze out 
the affairs of that organization, and it is 
rumored that he is considering offers from 
other manufacturers, one of which would 
bring him to New York city. 


COLONEL JOHN T. DIcKINSON, who has 
heretofore represented the Consolidated 
Railway Electric Light and Equipment 
Company in Chicago, has been transferred 
to New York as general agent, with head- 
quarters at the general office of the com- 
pany, 100 Broadway, New York, and Mr. 
George W. Carhart has succeeded Colonel 
Dickinson as general agent of the com- 
pany in Chicago and the West. 


Mr. WILLIAM C. CANDEE, assistant secre- 
tary of the Okonite Company, New York, and 
Miss Edna Burnett, of Newburgh, N. Y., 
were married on Wednesday of this week at 
the home of the bride’s parents. The groom, 
who is a son of Captain Willard L. Candee 
of the Okonite Company, has received many 
congratulations from his electrical friends, 
and will reside in New York upon his return 
from a brief honeymoon trip. 


Mr. E. B. Baker, for many years general 
superintendent of the Southern New England 
Telephone Company, will assume an execu- 
tive position with the Gray Telephone Pay 
Station Company, of Hartford, Ct., beginning 
May next. Mr. Baker will have his offices 
in New York in the Postal Building, 253 
Broadway. The Gray company manu- 
factures some fifteen different kinds of pay 
telephones and has been quite successful in 
installing its apparatus with the telephone 
companies of the United States. Mr. Baker 
has been financially interested since it was 
first organized and will devote himself ex- 
clusively to the company’s interest after 
this month. 
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ELECTRIC RAILWAYS 


WEST LIBERTY, OHIO—The Dayton, Spring- 
field & Urbana Electric Railway has com- 
menced tne construction of a line between 
Urbana and West Liberty. 


AURORA, ILL.—An ordinance is to be in- 
troduced at the next meeting of the city 
council by the promoters of an electric 
line, for a franchise granting permission 
to operate in several streets of the city. 


ALBANY, N. Y¥.—The Auburn Interurban 
Electric Railway Company has been author- 
ized by the State Board of Railroad Com- 
missioners to increase its capital from 
$250,000 to $1,000,000. The increased capi- 
tal is made necessary to bring about new 
construction. 


DAYTON, OnHIo—Dayton investors are 
planning to equip the Columbus, London 
& Springfield Railroad Company with a 
third-rail system between Springfield and 
Columbus. It is probable that other 
divisions under the control of the Appleyard 
Syndicate will be similarly equipped. 


SPRINGVILLE, N. Y.—The contract for 
building the Buffalo, Springville & Cat- 
taraugus trolley road has been made. It 
is stated that the power-houses and car- 
barns will probably be built on the Erie 
County side of Cattaraugus Creek and the 
estimated cost of these is at least $60,000. 


HANNIBAL, N. Y.—It is reported that par- 
ties are negotiating for the Lake Side Elec- 
tric Road, of Syracuse, for the purpose of 
running a high-speed system to Oswego. 
It is said that there is sufficient water 
power on the Oswego River to generate all 
the electricity that would be necessary in 
order to operate the road, and this could 
be obtained at a comparatively low figure. 


OLATHE, Kan.—The city council has been 
petitioned for a franchise seeking entries 
for a new line into the city from the north 
over to the old Santa Fe trail, with a sta- 
tion near the Avenue Hotel. It also pro- 
vides for the erecting of a single track 
connecting the Santa Fe and Frisco pas- 
senger stations, the company proposing to 
run cars between the stations hourly or 
to meet every train. The company now 
has the right of way from thv city limits 
of Kansas City to the city limits of Olathe 
and it is expected that active work will 
begin as soon as the franchise to enter the 
city of Olathe is granted. 


CLEVELAND, OHIO—Notice of the granting 
of a temporary restraining order by Judge 
Bissette against the City, the Board of Con- 
trol, John B. Hoefgen and the People’s Street 
Railway Company has been served to pre- 
vent the beginning of the work on the pro- 
posed three-cent fare street railway. The 
order will be effective until the further de- 
termination of the court, and has been filed 
on behalf of William M. Reynolds who has 
given a bond for $2,500. It is alleged that 
the ordinance granting Mr. Hoefgen the 
privilege was illegal, and was an abuse of 
the proper powers of the city, and that the 
grant was made to Mr. Hoefgen without com- 
petitive bidding. 
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INDUSTRIAL ITEMS 


J. H. BUNNELL & CoMPANy, Park Place, 
New York city, has opened an office in the 
Monadnock Building, Chicago, where Mr. 
V. C. Grace, as representative, will take 
care of the wants of western supply jobbers. 


THE CONOVER MANUFACTUBING COMPANY, 
which has for the past six years been lo- 
cated at 26 Cortlandt street, New York city, 
has transferred its entire business to its 
new factory building at Princeton avenue, 
Jersey City, N. J. e 


THE GOULD STORAGE BATTERY COMPANY, 
New York city, has recently installed 216 
cells, type O, 513, in lead-lined tanks, having 
a capacity of 100 kilowatts, to be used as a 
floating battery on the system of the Am- 
herst & Sunderland Street Railway Com- 
pany, Amberst, Mass. . 


THE Bairo MANUFACTURING CoMPANY, Chi- 
cago, Ill., reports that the use of its electric 
clock-switch is not confined to turning off 
electric lights. An enameling company finds 
it just the thing for turning off gas in 
enameling ovens at any stated time and has 
ordered one for that purpose. 


THE GLOBE AUTOMATIC TELEPHONE ComM- 
PANY, Chicago, Ill., it is announced, has pur- 
chased the National Automatic Telephone 
Company. The business has been moved to 
153 and 155 West Jackson street, where 
capacious quarters have been secured, 
doubling the former capacity. 


THE BUCKEYE Company, Cleveland, Ohio, 
has given considerable attention to the de- 
velopment of small candle-power lamps, par- 
ticularly two and three-candle-power sign 
lamps, and the regular four-candle-power 
lamps. The company states that it is doing 
this in response to the increasing demand 
for small units. 


THE PHOENIX ELECTRIC MANUFACTUBING 
ComMPANY, Mansfield, Ohio, announces that 
it has purchased the plant and business of 
the Card Electric Company. The plant 
changing hands is enabled by new capital 
to greatly enlarge its facilities and will 
broaden out into a larger and more exten- 
sive field of electrical industry. 


THE BURNLEY BATTERY AND MANUFACTUR- 
ING CoMPANY, Painesville, Ohio, is the manu- 
facturer of Burnley soldering paste. This 
material is non-corrosive, non-acid and is 
Insulating in its nature. It is made from 
soldering juice, formed into a superheated 
steam and then forced into a greasy paste 
and will not sputter, making quick work 
and sound joints. 


THE JAMES DIXON CRUCIBLE COMPANY, 
Jersey City, N. J., is distributing a unique 
reminder and souvenir in the shape of. a 
four-leafed mailing card. Each section of 
the card shows in half-tones, of which 
there are eight, illustrations which will be 
of great interest to architects and engi- 
neers, of structures which are protected by 
this company’s Silica-graphite paint. 


THE STANDARD POLE AND TIE COMPANY, 
New York city, has been awarded the con- 
tract for the poles to be used on the line of 
the Columbus, Delaware & Marion Electric 
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Railway, running from Columbus to Marion, 
Ohio. The pole which will be supplied is of 
southern white cedar or juniper, which has, 
of late, become very popular for interurban 
lines, because of its symmetry and freedom 
from sap and butt rot. 


THE FOSTORIA INCANDESCENT LAMP CoM- 
PANY, lamp and glass works, Fostoria, 
Ohio, main office, Cleveland, Ohio, reports 
great improvements in its high candle-power 
lamps during the past two or three months. 
The company has made this improvement 
a special study owing to the fact that high 
candle-power lamps have not relatively ren- 
dered as good service as the medium candle- 
powers. 


THE GENERAL ELECTRIC CoMPANy, Sche- 
nectady, N. Y., has received from its pub- 
lication bureau a magnificent catalogue 
descriptive of small motors. This cata- 
logue sets forth the use of small motors for 
every variety of service and also illustrates 
controlling apparatus in connection with 
these small motors. The book is replete 
with beautiful illustrations, contains a com- 
prehensive index and is a valuable addition 
to the company’s literature. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, has shipped to Seattle, 
Wash., four batteries of chloride accumu- 
lators. One of these will be installed in the 
power station of the Seattle Electric Com- 
pany for use with the railway machinery as 
a regulator of the fluctuating load and as 
a reserve. The three remaining batteries 
are for use on the Seattle & Tacoma Inter- 
urban Railway, and are to be used for regu- 
lating the great variations in load on this 
system. 


THE PITTSBURGH ELECTRIC LAMP COMPANY, 
Braddock, Pa., is manufacturing incandes- 
cent lamps and is catering especially for the 
trade of local users of incandescent lamps 
and those users who are located in the mid- 
dle section of the United States. The offi- 
cers of the company are as follows: L. A. 
Drexler, president and general manager; 
J. J. Jennings, secretary, and H. E. Kelly, 
treasurer. Mr. Drexler was with the Saw- 
yer-Man Electric Company, of Pittsburgh, 
before forming his present company 


Louis M. PIeNoLet, New York city, manu- 
factures voltmeters and voltammeters for 
testing storage and primary batteries of all 
kinds and for general instruments. These 
are of the permanent magnet type and are 
made in a thorough manner, electrically 
and mechanically, on the same principles as 
that of large instruments. The magnets 
are of special imported steel and carefully 
aged. The pivots of the moving parts are 
hard and sharp and rest in jewels. Each 
instrument receives careful attention, and 
adjustment of the scale is made separately 
by hand. 


THE CONSOLIDATED ENGINE-STOP COMPANY, 
New York city, is the manufacturer of the 
Monarch Engine-Stop and Speed Limit Sys- 
tem. This is an additional safeguard and 
means of protection for life and property, 
entirely independent of any other mechanism 
connected with the engine for that purpose, 
being in fact a supplementary engineer. 
This system is applicable to every type of 
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stationary engine. The stop is directly con- 
nected to the throttle and by means of elec- 
tric wires and push-buttons is accessible in 
all parts of the building. Hundreds of users 
are enthusiastic over its efficiency, as a large 
number of testimonials received by the com- 
pany evidences. Full information will be 
forwarded on request by the Consolidated 
Engine-Stop Company, American Surety 
Building, New York. 


I. P. FRINK, manufacturer of Frink’s 
improved refiectors, has made a careful 
study of the question of picture lighting and 
exhibition effects and has installed work 
for a great number of the prominent archi- 
tects for lighting up a majority of the best 
galleries of the country. In a recent in- 
stallation designed for the Lotos Club, 558 
Fifth avenue, New York city, there was an 
average of about 100 lights used, the 
pleasant light with an entire absence of 
glare bringing out the full effects of the 
paintings of the Emerson McMillin exhibit, 
and giving great satisfaction to all inter- 
ested. This system has been successfully 
used in over 20,000 installations in churches 
alone in all parts of the world. On receipt 
of necessary data, all necessary informa- 
tion will be gladly forwarded. 


THE CONSOLIDATED RAILWAY ELECTRIC 
LIGHT AND EQUIPMENT COMPANY, New York 
city, announces that after two years’ critical 
test the Atchison and Pullman companies 
have accepted as entirely satisfactory the 115 
axle-light equipments used in the Atchison 
service, and all private Pullman cars are 
now being equipped with the electric car 
light system. This system is also being ap- 
plied extensively upon the cars of the 
Missouri Pacific, St. Louis & San Francisco, 
Chicago, Great Western, Pennsylvania lines 
west of Pittsburgh, and other railways as 
well as upon the private cars of many rail- 
way Officials. The equipment of the Con- 
solidated Axle Light System consists es- 
sentially of a generator installed upon the 
truck of the car and driven from the axle, 
a regulator is installed in any convenient 
location in the interior of the car, and a 
storage battery hanging in a suitable box 
from the car body. 


Bocu’s “GLAZE-FILLED” INSULATOR—In the 
controversy between the advocates of porce- 
lain and glass insulators for high-tension 
transmission lines, it is conceded for porce- 
lain that it has the advantage in respect to 
mechanical strength. The difficulty has 
been to make high-voltage insulators of 
porcelain uniformly free from flaws. When 
that has been accomplished it is believed 
that glass insulators can no longer claim 
superiority in insulating quality over porce- 
lain ones. R. Thomas & Sons Company, of 
East Liverpool, Ohio, announces that its 
manager, Mr. J. W. Boch, has accomplished 
the task of producing a flawless porcelain 
insulator of superior insulating qualities as 
well as of great mechanical strength in his 
“glaze-filled” insulator. This insulator has 
gone into practical use during the past few 
years on high-tension lines all over the 
country and has met with marked success. 
Mr. Boch’s patent (No. 600,475) has been 
recently sustained by the United States Cir- 
cuit Court in an infringement suit against 
two other manufacturing companies. 
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The arrival of M. Santos-Dumont, the 
aeronaut, in this country, will probably 


do a good deal to stimulate interest in 
ballooning and in the construction of 
flying machines of various kinds. M. 
Santos is so far the most successful 
builder of dirigible balloons and his work 
has been most interesting, both from the 
standpoint of the general public and that 
of the engineer. An essential to the con- 


’ tinued success of his work, however, is a 


light and powerful source of energy. Up 
to now he has relied upon explosion en- 
gines using gasoline. It is believed, how- 
ever, that the new type of storage bat- 
tery produced lately by Mr. Edison may 
be able to give him a power output 
superior to that obtainable by gasoline 
engines of the same weight. 


SPRING. 


Spring is the season of house-cleaning, 
not only in domestic establishments, but 
in all manner of electric light and railwav 
installations as well. For the two it has a 
different meaning, seeing that it inaugu- 
rates the heaviest traffic of the year for 
the majority of electric street railway 
plants, while it marks for the electric 
hight station the falling off of the load as 
days lengthen and the hours of needed 
illumination grow shorter. In both, how- 
ever, it is a period of extraordinary activ- 
ity in the overhauling of apparatus and 
the making of new plans. 

Spring is also the season for under- 
taking outside construction work, which 
perforce awaits through the winter the 
thawing of the ground and the disappear- 
ance of frost. From present prospects 
there will be an unusual amount of out- 
side construction undertaken in this 
country during the coming summer. A 
considerable number of long-distance 
transmission lines are about to be in- 
stalled, while the growth of the ubiquitous 
trolley road keeps up at a pace which 
shows no sign of slacking. This summer 
will also witness a considerable extension 
of long-distance telephone lines and the 
application to them of the “loading” sys- 
tem, invented by Dr. Pupin, which will 
greatly enhance their working qualities. 

It should not be forgotten by those in 
charge of electric lighting installations 
that the comparatively dull months of the 
summer are the best time for making ex- 
tensions and putting in new apparatus 
to meet the demands of next winter’s 
load. The history of electric lighting of 
recent years has been marked by consolida- 


tions and the suppression of useless plants. ' 


The electric lighting of large neighbor- 
hoods has been gathered together so that 
it can be handled conveniently from 
single central stations. This has been 
made possible by the increasing perfection 
of methods of generation, and of appli- 
ances for line construction permitting the 
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use of high voltages, both overhead and 
in underground cables with perfect safety. 
A large number of cities in the country 
will this summer enforce ordinances re- 
quiring the burial of wireo, so that great 
activity in conduit and cable interests is 
to be expected. 

The entire prospect for the summer’s 
work is pleasing. In no department of 
electrical activity is there any indication 
of slackness, and the outlook seems to be 
for large and profitable activity in all 
directions. 


THE FUTURE OF THE HORSE. 

Some interesting statistics lately pub- 
lished by our lively French contemporary, 
La Locomotion Automobile, show that in 
Kurope the horse is rapidly disappearing 
in the various large cities. For example, 
in Paris the total number of horses in 
1901, according to a municipal census of 
these animals, was 96,698, while this year 
it is only 90,796, a falling off of about six 
per cent. In London, in the same period, 
the equine population has decreased ten 
per cent, while in Berlin, Vienna, and even 
in St. Petersburg the same falling off ex- 
hibits itself. This is partly due to the 
new trolley roads, and very largely to the 
numerous and continual increase in the 
number of automobiles used both for 
pleasure and business. 

In this country the supersession of the 
horse by the trolley car has been abso- 
lutely astonishing in its extent. Probably 
to-day in New York there are not more 
than two-thirds as many horses employed 
as were used twenty years ago. So far, 
the automobile appears to have made no 
great inroads into the horse business, and 
it is likely that the extension of the use 
of automobiles will have to wait upon the 
growth of more scientific ideas regarding 
street-paving and road-making. How- 
ever, the decadence of the horse is upon 
us and his disappearance may be looked 
for sooner or later. 

As certainly as anything can be pre- 
dicted the progress of engineering ad- 
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vance will totally extinguish the horse as a 
beast of burden. We may look forward 
with certainty and satisfaction to the day 
when cities at least will be horseless and 
when we will be removed from the tyranny 
of this animal, which has imposed upon us 
stone-paved streets, unending dirt and, 
curiously enough, the house fly—an insect 
dependent upon the existence of stables 
for its birth and breeding. What the 
future of the horse will be is hard to sav. 
It is likely that horses will continue for 
centuries to come to be used as instru- 
ments of sport and pleasure, but the day 
of their emancipation from hard labor in 
the streets and roads is not far distant. 


THE LEGAL ASPECT OF WIRELESS 
TELEGRAPHY. 


Certain commercial and engineering 
circles in Europe are at present much ex- 
ereised by the dispute between Mr. Mar- 
coni on the one hand, and Herren Slaby 
and Arco, the German Government and 
Herr Braun on the other. There is much 
threatening of suits, counter-suits, in- 
junctions and other dreadful weapons of 
the law, and the German Government has 
refused to allow its territory to be used 
as a theatre of Marconi operations. 
Endless litigation is apparently in sight 
and the chances are that this will be by 
no means entirely in the interest of the 
advance of the art. 

It would be most interesting to go back 
to the very beginning of the study of 
electrical phenomena and find out when 
the various actions upon which wireless 
telegraphy is dependent were first noticed. 
It was in the year 1837, or thereabouts, 
that Professor Joseph Henry used the 
spark-gap for the production of elec- 
tric waves and noted them at a distance, 
this being probably the first example of 
wireless telegraphy, and very considerably 
antedating the efforts of later experi- 
menters. The coherer has been known a 
number of years, and upon its use appar- 
ently depend all of the working systems 
of wireless telegraphy in vogue to-day. 
From these and other similar considera- 
tions it does not seem likely that any 
basic patent upon the art of wireless 
telegraphy can be maintained. A demon- 
stration to this effect by an unsuccessful 
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lawsuit might open the entire art, and 
thereby greatly benefit it. 

Meanwhile, in all the discussion,’ the 
fact that Mr. Marconi has accomplished 
real and genuine results and that his sys- 
tem is operative and has been found 
useful should not be forgotten. It is one 
matter to invent a thing and quite another 
to reduce it to practice and make it work. 
The work of Hertz and some of the ear- 
lier work of Professor Lodge, undoubt- 
edly laid the foundation for successful 
wireless telegraphy; but these gentlemen 
did not send wireless messages. The bril- 
liant mathematical analysis of Mr. Heavi- 
side contains the essence of the art of 
loading telephone circuits, but it is not 
recorded that Mr. Heaviside ever im- 
proved a working telephone circuit by the 
use of the apparatus he foresaw. So it is 
with wireless telegraphy. To us it seems 
that the credit belongs very largely to the 
man who took what had been done as the 
basis for erecting a structure of practical 
value and definite success. 


THE INTERSTATE INDEPENDENT 
TELEPHONE ASSOCIATION. 


The Interstate Independent Telephone 
Association, which comprises the operating 
independent telephone companies of the 
middle states, has been successfully 
launched upon its career of usefulness 
after a somewhat strenuous session of the 
first convention of the association at Chi- 
cago. The objects of this organization are 


to promote the general welfare of inde- 
pendent telephone companies in that sec- 
tion of the country, where they have their 
largest extension, and in various ways to 
exploit independent telephony for the 
henefit of those concerned in it and of the 
public. Notwithstanding the difficulties 
attending the formation of the organiza- 
tion, it has satisfactorily passed through 
the difficult preliminary stages and is 
now a full-fledged society which will 
doubtless be able to accomplish results of 
great importance and value for the in- 
dustry which it represents. The work of 
all such associations 1s immensely useful. 
If they accomplish no more, they bring 
their members together periodically so 
that they become acquainted, and in this 
way they foster a better understanding 
and the undertaking of new projects re- 
quiring cooperation of one sort or another. 
The new society will start its career with 
the best wishes of all those who believe in 
the future and the importance of inde- 
pendent telephony. 
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LORD KELVIN. 

On the evening of April 21 the Ameri- 
can Institute of Electrical Engineers will 
tender a reception to Lord Kelvin and 
Lady Kelvin at Columbia University. The 
National Academy of Sciences, the Ameri- 
can Association for the Advancement of 
Science, the American Mathematical So- 
ciety, the American Physical Society, the 
Astro-Physical Society of America, and 
the New York Academy of Science will 
join officially with the Institute in tend- 
ering this reception. 

Nothing is more fitting than that Amer- 
ican electrical engineers and physicists 
should unite in extending these courtesies 
to the man who may be properly regarded 
as the dean of electrical engineers. The 
achievements of Lord Kelvin, begun dur- 
ing his modest career as Professor 
William Thomson, of the University of 
Glasgow, have added imperishable lustre 
to the records of nineteenth century en- 
gineering. Selected as one of the fore- 
most mathematicians and electricians of 
that day he successfully carried out the 
gigantic project of laying the submarine 
Atlantic cable between the continents of 
Europe and America, and saw his pre- 
dictions fulfilled with great accuracy in 
the practical outcome of his work. His 
labors as a scientist and electrician have 
laid the foundation for many of the most 
important advances that have been made, 
both in pure science and in engineering. 
His keenly analytical mind has grasped 
and solved many of the recondite prob- 
lems which have been presented by the ad- 
vance of discovery and the increasing in- 
terest of the race in its condition and sur- 
roundings. Outside of his purely elec- 
trical labors he will be remembered for 
his magnificent work in pure physics, 
especially in connection with the phe- 
nomena of tides and his expositions of the 
physical actions involved in the movement 
of molecules and the ether. It will be a 
great pleasure again to welcome him on 
this side of the Atlantic, and for the 
various socicties enumerated above to 
tender this modest worker, who has so 
well earned the titles of distinction he 
wears, their congratulations upon a career 
so filled with usefulness. 
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RAILWAY SIGNALS. 

The speed of railways is limited by 
several considerations beyond those of ef- 
fectively applying motive power to the 
moving train. The two most important 
considerations which limit speed are the 
questions of signals and of brakes. 
Obviously brakes are as essential and im- 
portant as motive-power apparatus, be- 
cause the train must be stopped with 
reasonable celerity, while the whole con- 
duct of a railway depends upon the 
maintenance of efficient and safe signal 
devices. 

In the methods of railway signaling 
now in general. vogue may be traced 
another of the engineering survivals which 
have descended to us as a legacy of the 
postroad and the stage coach. With the 
lower speed of such vehicles, which could 
be stopped anywhere in their course and 
directed by word of mouth, fixed signals, 
placards, sign-posts and such things were 
quite sufficient to direct the stage along 
its course without difficulty and without 
unreasonable loss of time. With the 
coming of steam locomotives and higher 
speeds, practically all that has been done 
is to translate the information given to 
those having charge of the train into cer- 
tain simple signals which are displayed 
either by colored lights or semaphore arms. 
When further orders—information that 
can not be given by the semaphore or the 
colored lamp—are necessary, the train is 
stopped and written information tele- 
graphed to the stopping place is put 
aboard of it. For all ordinary running, 
however, the signals transmitted from 
the fixed apparatus, which the engine man 
must see and understand correctly, are 
limited to information that the track is 
clear or otherwise, that the train may pro- 
ceed in safetv or that it must stop, or that 
it must run slowly and with caution. 

All of the existing signals, excepting 
only the torpedo, which is an emergency 
appliance, require that the engine driver 
shall gee and interpret correctly the fixed 
signals standing alongside the track or 
suspended over it, and this when the 
speed of approach is often in the neigh- 
borhood of a hundred feet per second. 
Signals must be seen and understood in 
rain, enow, fog or darkness; a mistake or 
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a second’s inattention on the part of the 
engineer may result in some such disaster 
as that which lately occurred in New 
York city. 

In the present state of the electrical 
art the signals could as well be given in 
the locomotive cab as alongside the track. 
They could be displayed immediately be- 
fore the eye of the engine man and made 
so prominent, so conspicuous and of so 
many kinds that it would be utterly im- 
possible for him to fail to see them. They 
might even be interlocked with the con- 
trol gearing of the train so that if, upon 
the exhibition of a danger signal, the 
train was not immediately stopped the 
signal itself might cut off steam and set 
the brakes. The subject of railway sig- 
naling, therefore, seems to open up an im- 
portant new field of immense extent, 
which has been by no means exploited. 
It is evident that the limit of satisfactory 
signaling to moving trains has been ap- 
proached, if not reached, and that further 
increases of speed to be accompanied by 
perfect safety of operation will involve 


another method of communicating orders 
and information to the moving train. 
No system of signals, as such, can dis- 
pense with the human element involved in 
the engine man’s understanding and in- 
terpretation of the signals displayed. It 
seems likely that the signaling apparatus 
of the future will be at least in some de- 
gree interlocked with the mechanism of 
the locomotive, whether this be steam or 
electrical, so that the emergency danger 
signals, at any rate, will automatically 
cause the stoppage of the train even if 
overlooked by the driver. The subject is 
one that seems to invite the attention of 
inventors as well as the careful and earn- 


" est study of those having charge of rail- 


roads. 
FAN MOTORS. 

At this season of the year the impor- 
tance of the fan motor as a daylight load 
for electric light stations should not be 
overlooked. The public of this country 
has turned what was formerly a luxury 
into a necessity in the case of the fan 
motor, and the increase in the use of these 
appliances has been extraordinary. They 
give to the electric light station supply- 
ing current for them a variety of load 
that is of the most desirable kind. The 
majority of such motors in places of 
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business operate long hours through the 
daytime in summer, this load going off 
generally before the evening period of 
illumination sets in. The consumption 
of current by fan motors is small, but the 
hours of operation are generally long 
and the total income that may be de- 
rived from them is often surprisingly 
large, especially in the larger cities, where 
buildings are close together and often illy 
ventilated, naturally. The manufacture 
of these little machines has reached a 
point such that they are very fully 
standardized and are extremely satisfac- 
tory both to the purchaser and to those 
who supply power for their operation. 
Their price has been reduced by competi- 
tion among the makers to an exceedingly 
reasonable point, and the fashion for their 
introduction is becoming fixed. The ques- 
tion of their purchase by electric light 
stations and rental to customers, is one 
that deserves and will bear careful in- 
vestigation. 


4 NEW FIELD FOR TELEGRAPH 
OPERATORS. 


Word comes from the West that the pay 
stations and central offices of a large tele- 
phone system are to be equipped with tele- 
graphic apparatus, using the same wires, 
and that the telephone company is to con- 
duct a telegraph business over its own 
circuits. Methods of operating telegraph 
apparatus on telephone lines have been 
known for a number of vears, and some 
of the long-distance tclephone circuits 
between New York and western cities are 
to-day used simultaneously for telegraphic 
purposes. The convenience of combining 
telegraphic and telephonic transmission 
from the same offices is immediately ap- 
parent and will doubtless be of consider- 
able advantage to the business community ; 
but the interesting feature of the situation 
is that it may portend larger consolida- 
tions hinted at in these columns recently. 
Naturally, it also means that telephone 
operators in those regions must learn 
telegraphy. : 

It stands to reason that sooner or later 
the methods of transmitting intelligence 
by electricity should be consolidated. The 
experience of many communities with two 
telephone systems is paralleled by the ex- 
perience of the whole country with com- 
peting telephone and telegraph systems, 
often two or more of each.. It does not 
require prophecy to foresee what the out- 
come of this peculiar situation must be. 
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RADIO-ACTIVITY AND THE ELECTRON 
THEORY.* 


BY SIR WILLIAM CROOKES. 


Electrons emanating from radio-active 
bodies behave like material particles, and 
are impeded by the molecules of the sur- 
rounding medium in contrast with ether 
waves, which are not thus affected except 
by absorption. It is not difficult to put 
these indications to test. A pair of 
shallow cells, AB (Fig. 1), 1.5 mm. deep 
and 25 mm. square, were made by cement- 
ing slips of glass to a thick glass plate. 
The cells were filled to the same depth 
with a radio-active substance chiefly con- 
taining actinium.t Over cell A was placed 
a piece of thick lead pipe, 28 mm. high 
and 25 mm. internal diameter, to ensure 
that any emanations from the active sub- 
stance in A would be confined to the in- 
side of the hollow cylinder. The radio- 
active substance B was freely exposed to 
the air, save for a pillar of lead at C to 
support the sensitive film. A sensitive 
film was laid horizontally over the cyl- 
inder and support C. On the film was a 
plate of glass, and cylinder and film were 
pressed together by heavy weights. The 
whole was covered in a light-tight box 
and put in a dark cupboard. At the end 
of forty-eight hours the film was removed 
and developed. There was a strong action 
shown over cell A (the one covered by the 
lead cylinder), but over B, the cell exposed 
to the air, there was no visible impression. 
Measured in Mr. Chapman Jones’s 
“opacity meter”? the results were: 

Image over cylinder— Opacity log § = 0.79 ; 

Opacity | = 6.17, 
The experiment was repeated, using the 
same apparatus but a different prepara- 
tion of actinium. In this case the ex- 
posure was for seventy-two hours. As 
before, there was a strong impression over 
cell A and none over cell B. The figures 
were: 
Opacity log = 0.89 ; Opacity = 7.71. 

These experiments indicate that the 
electrons from the radio-active agent, 
chiefly actinium, partake of the properties 
of a fog or mist of material particles, 
capable of diffusing away in the free air 
like odoriferous particles, when not kept 
in by a thick metal screen. 


raper read before the Royal Society, London, Feb- 
ruary 6, 1902. 

tThe body I called uranium X in my Royal Society 
paper, May 10, 1900, bas since proved to be M. Debierne’s 
actinium. 

tThe Photographic Journal, vol. xx, p. 86, December 
21, 1895. 

The opacity logarithm represents the density of the 
aega, absolute density being represented by 2.00. 

The ‘opacity `“ is the whole number corresponding to 
dhe openly: log.” The "opacity is directly propor- 
tional to the photographic energy acting on the sensitive 
surface. 
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A further experiment was now tried 
with the same apparatus, the agent a 
strongly active radium and barium brom- 
ide. This material being self-luminous, 
a sheet of black paper was placed imme- 
diately over it so that nothing but emana- 
tions capable of passing through the 
opaque paper would be subject to experi- 
ment. After four hours’ exposure in total 
darkness the film was developed. A good 
circular patch was obtained over cell A, 
and a faint diffused darkening showed 
over the rest of the film, darker at the 
spot immediately over cell B, fading away 
at the sides as the distance became greater. 
That this action was due to the material 
in the open cell B, and not to general fog 
over the plate, was seen by the clearness 
of the film where covered by the lead and 
where shadows were thrown by the lead 
cylinder and pillar. Circles of the same 
diameter were drawn round the dark im- 
pression over A and around the darkest 


part of the impression over cell B. Meas- 
urements were taken of different parts of 
the spaces enclosed in these circles, and 
the mean of all these came out: 
Circle over cell A—Opacity log = 0.58 ; 
Opacity = 3.89. 
Circle over cell B—Opacity log = 0.82; 
Opacity = 2.09. l 
Ratio B/A = 0.62. 
The experiment was repeated with the 
addition of a sheet of aluminum, 0.02 mm. 
thick, under the black paper, the electrons 


now having to pass through both paper” 


and metal before reaching the film. The 
exposure was for six hours, and the ap- 
pearance on development was very similar 
to the last; a dark disc over the protected 
cell A, and a diffused action over the 
other part of the film, except in the shadow 
of the lead supports. Measurements as 
on the previous occasion gave the follow- 
ing results: 
Circle over cell A— Opacity log = 0.78; 
Opacity = 6.03. 
Circle over cell B—Opacity log = 0.48 ; 
Opacity = 8.02. 
Ratio B/A = 0.5. 
A third experiment was tried with the 
same apparatus, using only the aluminum 
plate as a screen to cut off the luminous 
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rays. The appearance on development 
was similar to the others, and the meas- 
urements of opacities were: : 
Circle over cell A— Opacity log = 0.59; 
Opacity = 8.89. 
Circle over cell B—Opacity log = 0.29 ; 
Opacity = 1.95. 
Ratio B/A = 0.5. 

Finally I tried polonium subnitrate, 
which gives off emanations hardly capable 
of passing through any screen, and greatly 
obstructed by a fewcentimetresof air. The 
apparatus was substantially the sameasthe 
one just described, with the modification 
that the lead cylinder was 12mm. high, 
and at the other end a rod of glaes 12 mm. 
high was used to support the film. The 
reduced height was chosen, experience 
showing that the polonium emanations 
have great difficulty in penetrating many 
millimetres through air. The exposure 
was seven days, at the end of which time 
the film was developed. Over cell A a 
dark disc sharply defined the inside of 
the cylinder, while over cell B was a hazy 
diffused patch, which, to the eye, looked 
much the fainter of the two. But meas- 
urements of patch A and of a disc over 
cell B of the same size as A showed that 
the opacities in each case were practically 
identical, as shown by the following 
figures: 

Circle over cell A—Opacity log = 0.74; 
Opacity = 5.49. 
Circle over cell B—Opacity log = 0.76; 
Opacity = 6.75. 
Ratio B/A = 1.05. 

A repetition of the experiment, taking 
the mean of five concordant results, gave 
the same opacities as before. Without 
proving that the emanations from polo- 
nium are less material that those from 
actinium and radium, this experiment 
shows that their behavior is entirely dif- 
ferent as regards diffusibility through air. 
Whether this is due to the larger mass 
of the individual particles, or to the less 
distance they have to travel (12 mm. 4 
against 28 mm. in the case of actinium 
and radium), or to some other cause, 
further experiments must decide. 

M. and Madame Curie have shown that 
radio-activity is communicable from 
radium and actinium compounds to bodies 
such as lead, copper, glass, ebonite and 
paraffin. After exposure to emanations 
from the radium compound these bodies 
have the property of communicating tem- 
porary conductivity to the air and other 
gases, and of thereby discharging an elec- 
trified body. When such charged bodies 
are exposed to the air, in a single day they 
lose the greater part of their activity. 
These phenomena are observed with dif- 
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ferent radio-active salts of radium, also 
with salts containing actinium; but 
polonium compounds, even when very 
active, do not communicate the effect. Dr. 
Rutherford shows that air which has re- 
mained for some time in the neighborhood 
of thoria, and then is carried in a current 
to a distance, retains its property of com- 
municating radio-activity to other bodies. 
He explains these phenomena by suppos- 
ing that thoria gives off a special kind of 
emanation capable of being conveyed by 
the air, and that this is the cause of the 
induced radio-activity. 

To ascertain if the electrons or cor- 
puscles from radium also possess the 
property of being carried along in a cur- 
rent of air I fitted up an apparatus shown 
in Fig. 2. A, B and C are three brass 
tubes closed at the lower end and cemented 
with paraffin to a wooden block. The 
upper ends were accurately ground to a 
level surface, and then coated with a thin 
layer of paraffin wax. Holes were drilled 
in B and C, to admit glass tubes, cemented 
air-tight into the cylinders, as shown in 
the figure. The upper end of the tube in B 
was closed with a plug of cotton wool, and 
the outer end in C was connected to a 
water pump, so that when the cylinders 
were closed at the top a current of air was 
drawn through B and C. As the radium 
compound was self-luminous, discs of thin 
aluminum foil were placed over cylinders 
A and B to cut off the luminous rays. A 
sensitive film was laid on the three cyl- 
inders over the aluminum, and it was 
tightly pressed down by a heavy weight, 
the contact between the film and the tops 
of the cylinders being sufficient to make 
the whole air-tight. At the bottom of A 
and B a radium compound was placed, 
equal weights and equal surface in each. 
The whole was put into a light-tight box 
and air drawn through. The cylinder A 
was used only as a standard. The air 
passing through B was expected to carry 
along with it some of the corpuscles 
emitted from the active material at the 
bottom, and the inlet tube in C was turned 
up at the end so that the stream of 
corpuscle-laden air should impinge on 
the surface of the centre of the film on 
C, and if it carried with it any radio- 
active properties the result should be seen 
on development by the production of a 
dark patch. If, however, the air carried 
no corpuscles there would be no image on 
the sensitive film over C. The experi- 
ment was continued for eleven hours, 120 
litres of air having passed through in the 
time. On development and measuring 
the resulting images the following figures 
were obtained : 
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Circle over cell A—Opacity log = 0.842 ; 
Opacity = 2.20. 
Circle over cell B—Opacity log = 0.178 ; 
Opacity = 1.51. 
Circle over cel] C—Opacity log = 0.025 ; 
Opacity = 0.11. 
Ratio B/A = 0.68. 

The apparatus was slightly altered. 
Cells B and C were put nearer together, 
aud a short wide brass tube replaced the 
iurned-up glass tube formerly connecting 
them. The experiment was continued for 
forty-eight hours, during which time about 
500 litres of air passed through the ap- 
paratus. This repetition, allowing longer 
time, gave measurements as follows: 

Circle over cell A—Opacity log = 0.964; 
; Opacity = 9.20. 
Circle over cell B—Opacity log = 0.780; 
Opacity = 5.37. 
Ratio B/A = 0.58. 
In this experiment a slight but measura- 
ble darkening took place over cell C, 
shown by an opacity log of 0.025 and an 
opacity of 0.11. This shows that some few 
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corpuscles have been able to pass through 
the wide tube from B to C and act on the 
photographic film. 

It thus appears that a current of air 
passed over the surface of a radium com- 
pound carries with it a certain proportion 
of the corpuscles. This is proved by the 
diminished photographic action in the 
second cell, slightly confirmed by the evi- 
dence that some few of the corpuscles 
so carried away get to the sensitive 
film on cell C. Judging from our 
slender knowledge of the properties 
of free electrons it is highly proba- 
ble that they will not easily turn a 
corner, but cling to the sides of the tube 
through which they are being led. On 
the other hand, the constant collisions with 
the atoms of air may reduce their initial 
mobility almost to a vanishing point be- 
fore they have traveled along the tube 
between B and C, and then they would 


be carried along with the air. The experi- 


ment was repeated, using a preparation of 
actinium (uranium X). It was kept 
going for seventy-two hours, during which 
time 750 litres of air were drawn through 
the apparatus. On development and 
measurement the following results were 
obtained : 
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Circle over cell A-—Opacity log = 0.99; 
Opacity = 9.78. 

Circle over cell B—Opacity log = 2.67 ; 
Opacity = 4.68, 

Circle over cell C—Opacity log = 0.25; 
Opacity = 1.78. 

Thoria prepared by the ignition of Dr. 
Knofler’s highly purified thorium nitrate* 
was now tested in a similar apparatus to 
the one last described, the only alteration 
being the removal of the covering alumi- 
num plates, thoria not being self-lumi- 
nous. The experiment was continued for 
108 hours, 1,125 litres of air being drawn 
through the cells during the time. Meas- 
urements of the developed images gave 
the following results: 


Circle over cell A—Opacity log = 0.306 ; 


Opacity = 2.02. 
Circle over cell B—Opacity log = 0.260 ; 
Opacity = 1.82. 


Circle over cell C—Opacity log = 0.046 ; 
Opacity = 0.10. 

Here also the results agree with those 
tried with radium and actinium com- 
pounds, that corpuscles are carried by a 
current of air from cell B through the 
connecting tube to cell C. They also con- 
firm those of Dr. Rutherford—who finds 
that thorium emanations travel in a cur- 
rent of air while retaining their activity— 
and of P. Curie and A. Debierne, who 
show that induced radio-activity can be 
transmitted through capillary tubes of an 
internal diameter of 0.1 mm. and 75 cm. 
in length, bent once at right angles. I 
have not obtained, however, a similar re- 
sult with the emanations from hydrogen 
peroxide. As shown by Dr. Russell, this 
substance has a strong action on a sensi- 
tive photographic plate. The emanation 
from a bottle half full of hydrogen 
peroxide acts strongly on a sensitive film 
laid over the open mouth of the bottle for 
twenty-four hours, while there is no action 
in seventy-two hours if a U-shaped tube 
passed through the cork of the bottle and 
the sensitive film is put close to the open 
end of the tube. Dr. Russell tells me his 
observations confirm my experiments. 

A highly active self-luminous radium 
compound loses some of ita power on long 
exposure to the ordinary air of the labora- 
tory. Ignition to red heat restores, how- 
ever, its self-luminosity,; and when sealed 
in a vacuum its activity remains as great 
as at first. When enclosed in glass the 
glass soon assumes a pink color, which is 
not superficial, as already observed by M. 
and Madame Curie. By immersing a sec- 
tion of the glass in a liquid of the same re- 
fracting power as itself the color is seen 
to penetrate below the surface. If, how- 
ever, the radium compound is sealed 


* Proc. Roy. Soc., vol. Ixvi, p. 421, May, 1900. 
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in vacuo in a quartz tube no coloration 
takes place, and I can detect no diminu- 
tion of energy even in twelve months. 

Electrons from radium will pass 
through aluminum and a considerable 
length of air and effect a sensitive film.* 
Experiments on this point were tried with 
polonium, and it was found that air 
offered great obstruction. Three shallow 
cells 17 mm. in diameter and 2 mm. deep 
were filled with polonium subnitrate, the 
same quantity in each cell, the surfaces 
being leveled. Over these cells were fixed 
three pieces of lead pipe of lengths of one 
inch, two inches and four inches, so that 
each cell of polonium had its emanations 
confined to its own tube. Sensitive films 
were put over each tube, and the whole 
kept in total darkness for 144 hours. At 
the end of that stretch of time the films 
were developed. No image was seen on 
the film four inches from the polonium; 
a faint image was perceptible on the film 
two inches off, and a stronger one on the 
film one inch off. Measured in the opacity 
meter the figures were: 

Over 1-inch tube—Opacity log = 0.18; 
Opacity = 1.51. 
Over 2-inch tube—Opacity log = 0.04; 
Opacity = 0.11. 
A repetition of this experiment, using 
tubes of glass instead of lead, gave almost 
identical results. 

The electron theory explains a fact 
which has long puzzled experimentalists. 
It is well known that if a coin is laid on 
a sensitive plate in perfect darkness and 
connected with one pole of an induction 
coil for a few seconds and then developed 
an image can be obtained of the raised 
parts of the coin. This has generally been 
explained by saying that the electrical 
stream of air, or the “brush discharge,” 
affects the film like light. But Mr. F. 
Sanford? shows that coins embedded in 
the centre of a block of paraffin 2 em. 
thick, where they could not send off 
streams of electrified air, can still be pho- 
tographed by means of the induction coil. 
Under these circumstances it is probable 
that electrons are the agents, as electrons 
will easily pass through paraffin wax from 
the coin to the sensitive plate when the 
coin is connected with the negative pole 
of an induction coil, the other pole being 
connected with a metal plate placed below 
the wax block. 

Hitherto we have been dealing with 
negative electrons—a free positive electron 
at present is unknown. In a paper com- 
municated to the Royal Society, December, 
EE ak ee oer ee 


*Using an active compound of radinm, I have ob 
ere ae impression on a sensitive film through a penny 
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1900,* the Hon. R. J. Strutt offers a sug- 
gestion as to positive ions which in a eatis- 
factory manner appears to explain much 
that hitherto has been left doubtful, not 
to say contradictory. He adopts the gen- 
erally recognized theory that the deflect- 
able Becquerel rays consist of a stream of 
negative corpuscles with enormous veloci- 
ties proceeding from the radio-active body. 
But there are two kinds of Becquerel rays, 
one deflectable and penetrating, the other 
non-deflectable and easily absorbable. Mr. 
Strutt considers that these non-deflectable 
rays are positive ions moving in a stream 
from the radio-active body. He eays: 
“We know that the positive ions in gases 
carry the same charge as the negative, and 
that they have an enormously greater 
mass. Unless, therefore, their velocity is 
smaller out of all proportion than the 
negative ions, it is to be expected that they 
will be much less easily deflected by the 
magnet. . . . Next it may be noticed that 
the smaller penetrating power would be 
well accounted for by the size of the posi- 
tive ions, which would, of course, make 
more collisions with the molecules of the 
surrounding gas than the much smaller 
negative ions.” Of the three radio-active 
bodies, radium, actinium and polonium, 
actinium appears to emit corpuscles almost 
entirely of the penetrating, deflectable 
kind, polonium rays of the non-deflectable, 
non-penetrating kind, while radium emits 
rays of both kinds. On the above 
hypothesis corpuscles from polonium 
might consist of the heavy positive ions; 
to test the accuracy of this inference ex- 
periments are now in progress. 

Some curious and far-reaching infer- 
ences may be drawn from Mr. Strutt’s 
view, supposing it to be correct, that posi- 
tive as well as negative corpuscles will fly 
off from a radio-active body. In a paper 
“On Electrical Evaporation”t I showed 
that many bodies such as silver, gold, 
platinum, etc., usually considered non- 
volatile at ordinary temperatures, easily 
volatilize in a vacuum if connected with 
the negative pole of an induction coil, re- 
maining fixed when connected with the 
positive pole. This phenomenon was first 
observed by Dr. Wright, of Yale College, 
and was applied by him for the production 
of mirrors for physical apparatus. It is 
shown by experiments that the action in 
the vacuum tube is of two kinds. A silver 
pole was used, and near it, in front, was 
a sheet of mica with a hole in its centre. 
The vacuum was very high (P = 0.00068 
mm.), and when the poles were connected 
with the coil, the silver being negative, 


* Phil. Trans., A, 1901, vol. cecvi, p. 525. 
t Proc. Roy. Soc., vol. 1, p. 88, June, 1891. 
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electrons shot from it in all directions, 
and passing through the hole in the mica 
screen formed a bright phosphorescent 
patch on the opposite side of the bulb. 
The action of the coil was continued for 
eome hours to volatilize a certain portion 
of the silver. On subsequent examination 
it was found that silver had been de- 
posited only on the mica screen and in the 
immediate neighborhood of the pole, the 
far end of the bulb, at the spot which had 
been glowing for hours from the impact 
of the electrons, being free from silver 
deposits. Here then are two simultane- 
ous actions. Electrons, or as I once called 
them, “radiant matter,” shot from the 
negative pole and caused the glass against 
which they ‘struck to glow with phos- 
phorescent light. Simultaneously the 
heavy positive ions of silver, freed from 
their negative electrons, or under the in- 
fluence of the electrical stress, likewise 
flew off, and were deposited in the metallic 
state near the pole. An experiment was 
tried to discover if the ions of metal, de- 
posited in this manner on a metal plate 
connected with an idle pole in the full 
stream of + ions and — electrons, showed 
In all 
cases the electrification was positive. This 
lends support to Mr. Strutt’s view that + 
ions as well as— electrons will fiy off 
from a radio-active body. Even these re- 
sults, however, must not be taken as con- 
clusive, for in a paper published in 1891,* 
I showed that at a high vacuum nearly the 
whole of the interior of a tube through 
which an induction spark was passing was 
electrified positively, negative electrifica- 
tion being detected only in the immediate 
neighborhood of the negative pole. 
During the course of my experiments a 
curious circumstance was observed, which 
deserves record, as it may elucidate some 
of these obscure phenomena. While the 
volatilization of the silver pole is rapidly 
proceeding the metal glows as if red hot. 
This “red heat” is superficial only. The 
metal instantly assumes-or loses the ap- 
pearance of red heat the moment the cur- 
rent 1s turned on or off, showing that the 
high temperature does not penetrate below 
the surface. The volatilization of the 
positive ions is confined to the surface, 
and the surface glow is connected with 
that action. If instead of silver, a good 
conductor of heat, I take diamond, a bad 
conductor, the surface layers are changed 


sufficiently to convert them into a form 
of graphite, which from its great resist- 
ance to oxidizing agents, can not be formed 
at a lower temperature than 3,600 degrees 
centigrade. 


a a i 
* ‘Electricity in Transitu ; from Plenum to Vacuum,” 


Journal Institution of Electrical Engineers, vol. xx, p. 10. 
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ELECTRIC SHOCKS. 


— 


THREE PAPERS AND DISCUSSION AT THE 
BRITISH INSTITUTION OF ELEC- 
TRICAL ENGINEERS. 


[From our Speci:l Correspondent } 

The most interesting discussion at the 
Institution of Electrical Engineers so far 
this session has been that which followed 
the reading of papers on the subject of 
electric shocks by Trotter, Aspinall and 
Webber. Each of these gentlemen treated 
the subject from different standpoints, 
but from a public point of view the most 
effective was that of Mr. A. P. Trotter, 
the electrical adviser to the Board of 
Trade, who followed up the reading of 
his paper by a number of personal experi- 
ments. 

Mr. Trotter, in his paper, recorded a 
few experiments and discussed the condi- 
tions under which shocks at 500 volts are 
devoid of danger, in view of the misap- 
prehension at present existing as to the 
circumstances under which shocks at this 
pressure are likely to lead to serious com 
sequences. Modern journalistic sensation- 
alism, he said, had made the most of the 
trolley-wire accidents in Liverpool early 
last year, and irresponsible correspondents 
had suggested in the newspapers that to 
fall on the centre working rail of the 
Central London Railway was to be grilled 
alive. He divided his subject as follows: 
(1) The physiological and electrical con- 
ditions; (2) the dangers connected with 
trolley wires; (3) the dangers of third 
rails of electric railways. 

On the first division of his subject he 


maintained that fatal accidents from 500 


volts were so rare that the conditions 
could only be guessed at. If the skin re- 
sistance be reduced by moisture, especially 
if salt or chemicals be present, and if the 
contact be large and prolonged, 100 volts 
might be fatal. In his experiments he 
had found that the resistance from boot 
to boot, the soles being dry and without 
nails, varied from 45,000 to over 200,000 
ohms, whereas with boots wetted and worn 
into holes, a resistunce of only 13,000 
ohms was obtained. Coming to the 
dangers connected with trolley wires he 
maintained that neither the man in the 
street nor a man on a car runs any risk 
of taking 500 volts skin to metal. On 
several occasions he had grasped a trolley 
wire with both hands while standing on a 
tramcar and not the slightest sensation 
was noticeable. 

It was the third portion of the paper, 
however, which caused the most interest 
and amusement. After detailing how 
utterly impossible it is to receive a shock 
from a third rail charged at 500 volts, 
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Mr. Trotter proceeded to demonstrate the 
fact. On the floor of the meeting house 
he had erected a six-foot length of track 
equipped with a centre rail and charging 
this he sat on it, stroked it with both 
hands and rolled over and over on it. The 
spectacle of the usually _ sedate Mr. 
Trotter performing these gymnastics was 
too much for the gravity of the members 
and roars of laughter and loud applause 
greeted the efforts of the electrical in- 
spector to the Board of Trade. 

Mr. Aspinall, whose paper was also re- 
ceived with great favor, put the following 
questions to the members for discussion, 
and although he dealt with each one 
briefly, the chief object was to invite dis- 
cussion: (1) Is every one equally suscepti- 
ble to electricsl.ock ? (2) Is a person suffer- 
ing from disease more likely to be fatally 
injured by an electric shock than a per- 
son in good health? (3) Does the physi- 
ological condition one is in at the time a 
shock is received make any difference? 
(4) Does the path which the current takes 
through the body have any effect as re- 
gards the shock proving fatal? (5) Does 
the question of contact made, and whether 
burning takes place or not, have any ef- 
fect upon a person’s chance of being 
killed? (6) Can a person receive a fatal 
shock without a cry, and also can he speak 
after receiving a fatal shock? (7) Is an 
alternating or a direct-current shock likely 
to prove fatal? (8) Can not the doctors 
give us a more certain method of ascer- 
taining whether a man is dead or not? 
(9) Can not something more be done to 
help those who receive a shock? Mr. 
Aspinall gave many amusing examples, 
among which were the proof that im- 
beciles are able to stand higher shocks 
than ordinarv mortals, and that a drunken 
man is in a similar condition. 

Major-General Webber’s paper was 
chiefly composed of a history of the legis- 
lature which has led up to electrical gen- 
erating stations being classed as danger- 
ous trades and now liable to inspection 
under the Factory Acts. The only other 
point of interest was his disagreement 
with the medical profession in regarding 
the heart as a pump. 

The discussion which was carried over 
two evenings was extremely valuable, but 
the whole of the speakers were painfully 
aware that no hard and fast rules can 
be set down. Fresh conditions seem to 
arise with every fatal case and misunder- 
standings still liable to arise. Thus to 
digress for one moment a fatal case which 
happened at Sheffield a few weeks ago, 
and which was certified at the time as 
electric shock, is now confidently asserted 
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-to have been due to concussion of the 


brain consequent on the man being 
dragged from a wall socket and falling 
upon a concrete floor. Only the most im- 
portant speakers are included below: 

Dr. Hedley, of the electrical depart- 
ment of the London Hospital, thought 
Major Webber was violating one of the 
first principles of a physiologist’s train- 
ing in refusing to consider the heart a 
pump. Assuming that the heart was the 
organ acted upon, the position of the elec- 
trodes was a very important matter, and 
experiments proved that low pressures 
proved fatal in proportion to the direct- 
ness of the heart in the path of the cur- 
rent. 

Mr. H. D. Fearon, one of His Majesty’s 
inspectors of factory, differed from 
Major-General Webber and the subcom- 
mittee of the Institution in saying that 
the industry was opposed to the new 
regulations of the Factory Acts. In fact 
all his experience went to prove the con- 
trary. At present a large amount of elec- 
trical machinery was being manufactured 
which was splendid, from an electrical 
point of view, but extremely bad from the 
safety point of view, and quoting the 
words of a certain consulting engineer, 
“Tt is all a question of capital.” Com- 
panies and electricity committees would 
not use the necessary precautions on ac- 
count of the expense entailed. 

Mr. S. Joyce was of the opinion that 
a low-pressure circuit, of say 200 volts, 
could be just as dangerous as a high 
pressure one at over 2,000 volts. It was 
not so much a question of voltage as the 
amount of energy expended in the body 
irrespective of the pressure. 

Dr. Legge agreed with the previous 
speaker. He also expressed great faith 
in Sylvestre’s method of artificial res- 
piration rather than methods of rhyth- 
mical action on the tongue. This latter 
method depended upon the respiratory 
centre being intact, which was open to 
great doubt in some cases, whereas 
Sylvestre’s method was quite independent 
of this state of things. ; 

Mr. H. M. Sayers considered that 
factory inspectors were utterly incapable 
of controlling the new interests they were 
called upon to study under the new 
Factory Acts, and ridiculed the idea of 
placing electrical generating stations 
under these acts. 

Dr. Lewis Jones, of St. Bartholomew’s 
Hospital, supported Dr. Hedley in pro- 
testing against Major-General Webber’s 
“heresy” a propos of the action of the 
heart. Personally, he did not consider 
experiments on animals had a true bear- 
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ing when applied to human beings. He 
thought every one was liable to shock, but 
in varying degrees. There were also cer- 
tain diseases which left the skin in a very 
favorable condition for a shock. In ordi- 
nary life he considered it was the horny 
skin of the workman’s hands. which 
protected him. The effects of electric 
shock depended upon the area of contact. 
He disagreed with Mr. Aspinall that a 
shirt wet with perspiration protected a 
person, and thought that a person wet 
with perspiration who escaped with his 
life after a shock did so not because of 
such wetness but in spite of it. As to the 
path of the current in the body this must 
be through some vital point, and this vital 
part was usually the heart. Mr. Aspinall’s 
plea for some means of ascertaining if a 
man was really dead was a very serious 
thing. Medical men sometimes had dif- 
ficulty in this matter, but some help could 
be obtained from an examination of the 
pupil of the eye. If dead, the cornea was 
dim and the iris not round. A. W. 
London, April 5. 
EEEE 
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‘Electric Printing Process. 


To THE EDITOR OF THE ELECTRICAL RBVIEW : 

I am interested in the new process of 
printing by an electric current passed 
through the type instead of using ink. 
I have seen it mentioned, but am seeking 
complete description of process. Can you 
put me on track of it? Oris G. DALE. 

Oneida, Ill., March 26. 


Credits Hertz. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

I would suggest the word “Hertz- 
graphy” for wireless telegraphy, and 
“Hertzphony” for wireless telephony, 
because it is by using Hertzian waves that 
it is possible to transmit intelligence 


through space, and it would be a monu- 
ment to the man who first discovered 


wireless telegraphy. 
J. Hotmes WILSON. 


Carlisle Springs, Pa., March 31. 


An « Ethogram.”’ 
To THB EDITOB OF THE ELECTRICAL RBVIEW : 
Noticing your call for suggestions for 
appropriate words to be used in speaking 
of wireless telegraphy, I beg to submit 


‘the following: “Ethography” for wireless 


telegraphy, “ethograph” for wireless tele- 
graph, “ethogram” for wireless telegraph 


message, “ethophone” for wireless tele- 


phone. 

“Ethography” would, of course, be ac- 
cented on the second syllable as is teleg- 
raphy. 

The wireless telephone can hardly be 
said to be a practical instrument, but it 
will do no harm to have a word ready for 
it when it does make its appearance. 

EARLE L. OVINGTON. 


Boston, April 6. 
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Electrical 
Patents 


The General Electric Company con- 
trols a patent on a new shunt for elec- 
trical instruments, which was devised by 
Mr. Morris C. Rypinski, of Schenectady, 
N. Y. The invention relates to perma- 
nent shunts employed especially in meas- 
uring instruments, such as ammeters or 
galvanometers. These shunts as com- 
monly employed have not been inter- 
changeable, but are adjusted for the in- 


IMPROVED ELECTRICAL SAUNT. 


strument with which they are used, and as 
ordinarily constructed they consist of a 
pair of heavy conducting terminals be- 
tween which extend a plurality of metal 
plates separated from one another to ad- 
mit the circulation of air around them. 
As is well known, they can not be relied 
upon for accuracy within less than five 
per cent, and the common practice has 
been to adjust them by filing them down 
so as to give them the exact value required 
for practical use. This inventor provides 
a structure which can be readily adjusted 
by much eimpler means, the only dis- 
tinction from the prior devices residing in 
making certain of the connecting sheets 
or strips corrugated to form channels or 
grooves. By this arrangement, when it is 
desired to adjust the shunt to the exact 
degree required for the instrument with 
which it is associated, the grooves are 
filled or partially filled with solder until 
the required resistance is obtained. 
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fan shaft, being so arranged that the fan 
may be tiltea to any angle desired. A 
circular track is secured to the base and 
gearing arranged upon the lower section 
of the movable motor casing engages this 
track, this gearing being operated by a 
flexible shaft connected to the motor shaft. 
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IMPROVED ELECTRIC FAN, ROTATABLY MOUNTED. 
By this arrangement, when the fan is in 
operation, the motor will be running the 
gear which engages the track, thereby 
rotating the entire fan and motor casing 
on a vertical axis. | 

The General Electric Company has ob- 
tained a patent on a novel soldering iron 
invented by Messrs. Henry Geisenhoner 
and Tycho Van Aller, of Schenectady, 
N. Y. The iron is heated by electricity, 
and to this end the usual copper point is 
provided which is surrounded at ite rear 
end by a coil of small wire, the layers 
being insulated from each other and from 
the shank by an interposed core of insu- 
lating material wound back and forth in 
zigzag relation between the same. This 
forms an open network of wire and insu- 
lation through which the air can freely 
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IMPROVED SOLDERING IRON, ELECTRICALLY HEATED. 


An ingerffous electric fan has been in- 
vented and patented by Mr. Walter J. H. 
Jones, of Philadelphia, Pa., whose object 
is to provide a buzz fan which has a 
bodily movement on a vertical axis so as 
to direct a current of air toward every de- 
sired part of the room in which the fan is 
placed. In carrying out his invention he 
employs a stationary base upon which is 
rotatably mounted a motor casing, this 
casing consisting of two hinged sections, 
the upper of which carries the motor and 


circulate, so that when the coil is heated 
by its resistance to a current of electricity 
the heat will readily reach the shank of the 
point. An enclosing insulating jacket sur- 
rounds the coil to prevent undue radia- 
tion of the heat, and to the rear end of 
this jacket is secured a hollow shank or 
stem to which is attached a hollow handle. 
Through this handle passes the feed wires 
which are connected to the coil. Iron wire 
is preferably employed in the coil, each 
wrap being spaced from those adjacent 
and bedded in the insulating core so as 
to be retained in position. 
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The Electric Tramways of Leghorn, 


Italy. 


An Illustrated Description of the City and Suburban Electric Railway Lines of an Italian Seaport. 


by the other principal cities of 
Italy, Leghorn also has witnessed 
recently the transformation of its entire 


Fy the the example already set 


By Enrico Bignami. 
ment to the KElektricitats-Aktiengesell- 
schaft, of Niirnberg, Germany. 

The tramway system comprises three 
lines, with a length of twenty-four kilo- 


service and in part replaced by T-raile, 
weighing forty-eight pounds to the yard, 
and Phenix rails of sixty-five pounds to 
the yard. 


Tue ELECTRIC TRAMWAY FROM LEGHORN TO MONTENERO, ALONG THE QUAY. 


system of tramways to electrical opera- 
tion, and has seen the completion of this 


system by the construction of interurban - 


lines. At the end of this brief descrip- 
tion is given some account of the inter- 
urban line to Montenero, which was 
opened at the end of last year. 

Leghorn, the capital city of the Italian 
province of Livorno, is one of the most 
important commercial centres in middle 
Italy. Its magnificent situation and re- 
freshing sea air attract to it, in the warm 
months of summer, crowds of strangers, 
so that the city also has some importance 
as a watering-place and sanatorium. Con- 
siderable dissatisfaction was expressed by . 
many of these summer visitors concern- 
ing the insufficient accommodation of the 
old horse-car lines, doubly bad on account 
of the poor condition of their equipment. 
On this account the tramway company de- 
cided to install electric traction, and to 
this end gave a contract for the equip- 


Tar ENGINE Room AT THE CENTRAL STATION OF THE LEGHORN-MONTENERO ELECTRIC RAILWAY. 


metres (fifteen miles) of track. The old 


The trolley line is of the usual type, 


rails, which were put down for the horse- consisting of No. 0 gauge bare copper 
traction service, were in part kept in wire suspended twenty feet above the cen- 
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tre of the track by means of cross-sus- 
pending wires and bracket arms. The 
trolley line is divided into four sections, 
each of which is fed by a special feeder 
line consisting of lead-covered copper 
cable armored with iron bands. The sec- 
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type, running at 130 revolutions per min- 
ute under 130 pounds initial pressure, 
coupled directly to ten-pole Schuckert 
dynamos, each giving 400 amperes at 600 
volts. The boilers are in three batteries, 
each having 2,530 square feet of heating 
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For the new interurban line to Mon- 
tenero about 150 kilowatts is the present 
maximum demand. The entire feeder 
system is overhead throughout the city. 

For lighting the generating station 
there is a separate unit, consisting of ver- 


Parna alè Alontene:s 


THE ELECTRIC TRAMWAY FROM LEGHORN TO MONTENERO, SHOWING ROUTE FOLLOWED. 


tions are further subdivided into sub- 
sections of a length of about 1,600 feet 
each, which are separated from each 
other by section breaks and switches. 
The rails are used as the return circuit 
and are bonded with heavy galvanized 
copper rail bonds. 


surface and working at 140 pounds. Both 
the dynamo and the boiler rooms are 
sufficiently large to contain several other 
units in case of extension. The boilers 
are of the Babcock & Wilcox type, the 
total output of the steam plant being 675 
kilowatts. The average present load on 
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tical engines belted to a small 110-volt 
dynamo. ` 

The present equipment of cars consists 
of thirty-six two-motor cars and twenty- 
nine trail cars. The rating of the motors 
on motor cars is twenty-five horse-power 
each. 


Tue ELECTRIC TRAMWAY FROM LEGHORN TO MONTENERO, ALONG THE WATERFRONT. 


The generating station is located in a 
building which also comprises car-sheds, 
offices and storehouses for the company’s 
work. Current is furnished by three 
steam-driven units, each composed of a 
steam engine of the tandem-compound 


the plant varies between 200 and 400 am- 
peres, the generating station being thus 
sufficiently large to maintain an ample 
reserve of power against all ordinary con- 
tingencies and also to take care of a cer- 
tain amount of extension of the linee. 


Under the old conditions of horse 
traffic both the horses and employés of 
the company often remained idle for 
weeks, not to say months, at a time wait- 
ing for the incoming of strangers in the 
summer.: As a consequence of this the 


=f TE O — SS EE na, Aa en 


po ~<a» etree eng” 


l. 40—No, r 


ine to Mon. 
s the presen 
entire feeder 
out the city 
ting station 
isting Of yor. 


Mose lesce:, 


110-rolt 


| consist 
twentr- 

a MOOR a 

se-power 


A 
“se 
of 
of 
{- N 
e P 


April 19, 1902 


equipment rapidly went to pieces and 
soon became in a bad condition. Under 
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bridges for this line, as it was found 


possible to use those already in existence 
the new system of electric traction the on the roads on which it runs, by means 


A SUBURBAN SECTION OF THE LEGHORN-MONTENERO ELECTRIC RAILWAY. 


most gratifying results have already been 
attained. The accompanying illustrations 
give an excellent idea of the general 
method of construction employed, the 
class of streets in which the lines run, and 
of the cars employed upon them. 

The interurban line to the village of 
Montenero enjoys considerable tourists’ 
patronage to this beautiful village, which is 
situated on the flank of the hills surround- 
ing the city. The line runs from the 
Place Vittorio Emanuele in Leghorn, and 
a part of it, extending to the fortifica- 
tions, was completed late last year and is 
now opened. The second portion of the line 
follows the provincial road and goes 
through the region locally known as 
Ardenza, the line being fairly straight and 
the curves of a large radius. Leaving the 
provincial road it ascends to Montenero 
by a country road and ends in that village 
in a “Y.” 

On this line heavy grades abound. Five 
and six per cent grades are common in the 
ascent to Montenero, the length of this 
line being almost exactly five miles, of 
which a third or more is on the heavy 
grade. It was not necessary to build new 


of amall modifications in them. Five sta- 
tions are provided on the line, at a dis- 
tance of about one kilometre apart. 
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T-pattern of Krupp steel and weighing 
forty-five pounds to the yard. They are 
laid on oak cross-ties upon tie-plates, 
to which they are held down by lag-screws. 
The weight of the cars is only four and 
one-half tons per axle, and the maximum 
speed attained is ten miles per hour. 
Current for the operation of this line 
is furnished by the generating station de- 
scribed above. Near the village of Mon- 
tenero is a church which is the object of 
many pilgrimages, and where are held 
occasional fêtes. At such times as many 
as six trains, each consisting of a motor 
car with one trailer, are ascending the 
grade at once. The feeders for this line 
are of copper, rubber insulated, and fur- 
ther protected with tarred jute, and are 
carried on oak poles upon porcelain insu- 
lators. The trolley wire is double and is 
carried on wrought-iron brackets sup- 


ported by the poles, or abutting from the 
houses. The line is divided into three 
sections for feeding and each section car- 
rics lightning arresters, and manual 
switches. The trucks used are of the ordi- 
nary two-axle type. For the Montenero 
line each car is equipped with two thirty- 
horse-power car motors of the Schuckert 


variety. Each car is provided with three 
‘’ sets of brakes, the ordinary ratchet brake, 


worked by hand, electric brakes and truck 
brakes. The last were prescribed by the 
municipal authorities on account of the 
heavy grades on the new line and are simi- 
lar to those which have been put on the 
tramways at Fiesole and at Settignano, 
near Florence. Trail cars are furnished 
with ratchet brakes of the usual kind. 
The cars were constructed by the Officine 
Meccaniche, of Milan, and, with a full 
load of passengers, weigh about nine tons 
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The tramway lines are of standard 
gauge, four feet eight and one-half inches, 
On the Montenero line the rails are of the 


each, the trail cars weighing five tons 
fully loaded. The new suburban line is 
already a gratifying financial success. 


. which imparted a high- 


504 


NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXXXVIII—TUBES FOR POWERFUL 
COILS. 


It has been frequently said that power-. 


ful apparatus of the type shown in notes 
cxii and cxxxvii was unsatisfactory for ex- 
citing X-light tubes because, though it 
gave brilliant pictures on a fluorescent 
screen, the photographic results were not 
so good as those obtained from less power- 
ful coils and from small static machines. 
To one who has always advocated more 
powerful generators for exciting X-light 
tubes this was disappointing. Some ex- 
periments were therefore made to de 
termine why powerful apparatus did not 
give better results in the hands of others. 

These experiments showed that the fault 
was not in the generators, but in the tubes 

available, 


commercially 
which would not bear | A 


strong discharges with- 
out the vacuums falling 
so far that the light 
was not of the proper 
quality for photographic 
work, though by means 
of powerful surges, 


er velocity to the sub- 
atoms in the cathode 
stream, the fluorescent 
screen could be strong- 
ly lighted. It is an 
axiom in physics that 
you can not get some- 
thing out of nothing. To 
this, X-light is no ex- 
ception. 

Until we can with ease make instanta- 
neous photographs of moving organs, like 
the heart and lungs, without a fluorescent 
screen, we should not discourage experi- 
menters who believe in more powerful ap- 
paratus and are trying to have it adopted. 
No one expects to get as much light from 
the current used in a sixteen-candle- 
power Edison incandescent lamp as 
from that used in a fifty-candle- 
power lamp of the same type. It 
is quite as absurd to claim that 
as much X-light can be obtained from 
a small coil or static machine as from a 
coil capable of yielding many times as 
much current, for X-light can no more be 
evolved out of nothing than ordinary 
light of longer waves. We should learn to 
make tubes which will bear powerful cur- 
rents and efficiently convert them into 
X-light. In former notes principles were 
stated which should enable this to be done. 
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In the present note a tube constructed on 
these principles, which is suited to the 
seventy-centimetre coil described in the 
last note, will be described and figured. 
Directions for pumping will also be given, 
as this is a matter of importance which 
is not generally understood. 

The tube is shown in Figs. 1 and 2. It 
is 560 millimetres long. The bulb is 126 
millimetres in diameter. The target is 
placed at the actual instead of the theoret- 
ical focus of the cathode to ensure sharp 
definition (note i, December 1, 1897). 
As this focus varies with the charge on 
subatoms in the cathode stream (note 
Ixxxvi, February 7, 1900), and on the de- 
gree of the vacuum (notes ii and iii, De- 
cember 8 and 15, 1897; note xcvi, July 11, 
1900), it is important to have the target 
or the cathode movable (note iv, Decem- 
ber 15, 1897; note xix, January 26, 1898). 


There are advantages in having the 
cathode movable, as in this case the ad- 
justment can be made magnetically (note 
xix) durmg an exposure, because as the 
X-light arises from the target, if this is 
not moved, the radiant area is stationary, 
therefore the definition is good. Usually 
it is better to move the target, however, not 
attempting to make any adjustment dur- 
ing the exposure of the photographic 
plate, depending on a vacuum regulator 
of the type invented by Crookes, which 
liberates water vapor on heating, reab- 
sorbing it again on cooling. In this way 
the focus of the cathode stream is kept 
nearly at any predetermined distance from 
the cathode according to the kind of light 
required (note vi, December 22, 1897; 
note x, January 5, 1898). 

As a mechanical control of the position 
of the terminals is simpler, though not 
more convenient than a magnetic one, the 


THE AW X-LIGHT TUBE. 
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former is shown in Figs. 1 and 2. The 
end of the stem of the target nearest the 
iridium or iridium-platinum dise is 
square, with shallow parallel notches on 
each side, the other being round. The 
object of the notches is to allow the target 
to slide loosely in the aluminum tubes sup- 
porting it, yet to prevent it from being 
moved from its place during an exposure 
by the attraction existing between the ter- 
minals (note lxvi, October 25, 1899). 
How strong this attraction may be was 
well shown in some targets with smooth 
stems. In one experiment the tube was 
so placed that the anode to approach the 
cathode was obliged to climb a grade of 
two degrees. This it would do in an 
hour, frequently in less time, finally 
coming in contact with the cathode. 
When the terminals almost touched, there 
was a bright spot whose effect upon the 


Fic. 1.—TUBEs FOR POWERFUL CoiLs. i 


cathode was interesting and will be de- 
scribed in a future note. The end of the 
aluminum tube in which the stem of the 
target slides is covered with a thin steel 
cap having a square hole in which the 
square part of the stem fits loosely, the 
edges of the hole catching in the grooves 
in the stem of the target, which is thus 
held very lightly, but with sufficient se- 
curity to prevent its moving during the 
time a photograph is being made with 
the tube. If at any time it is desired to 
change the distance of the target from the 
cathode this may be done by slightly shak- 
ing the tube while it is held nearly up- 
right with the cathode end down. The 
object of having the stem square is to 
enable the target to be faced in several 
directions relatively to the vacuum regu- 
lator. If there is no vacuum regulator 
this construction is not necessary, though 
still convenient, as a round stem, sliding 
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easily in a tube, is likely to be moved out 
of place by the vibration imparted to the 
target by the impact of the cathode stream. 
In some earlier tubes this was overcome by 
bending the end of the stem, bringing it 
out through a groove in the sides of the 
tube surrounding it, but this construction 
is inferior to the one shown here. When 
it is desired to change the direction in 
which the target faces the tube is held 
in the hand with the target end up. The 
target then slides out of its sheath toward 
the cathode until the square part of the 
stem is free from the sheath. The target 
can then be turned in the required direc- 
tion, the stem afterward being allowed 
to slide back into the sheath to the re- 
quired distance from the cathode by tip- 
ping the tube until the cathode end is 
higher. 


PROPER DISTANCE OF THE TARGET FROM 
THE CATHODE. 

For most work the best distance of the 
target is that recommended in note i, or 
twice the theoretical focus of the concave 
cathode, or twice the length of its radius 
of curvature. In the tube shown here, 
this distance is eighty-six millimetres. 
The amount of adjustment of the target 
on each side of this mean point should be 
in a tube of the size under consideration 
twenty-eight millimetres. 
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millimetres. The thickness and distribu- 
tion of the metal are well shown in the 
illustration. It is desirable to have the 
face of the cathode smooth, therefore the 
stem should not be riveted on, as is still 
the custom; the cathode should either be 
turned and polished in a lathe to the 
proper curvature, or it should be dropped 
forged with a projection on the back for 
attaching it to its stem, as shown in Fig. 1. 

Both these methods have been used. 
As no difference could be detected in the 
results drop-forging 1s the better, because 
it is cheaper, if a number of cathodes are 
required. 

POSITION OF THE CATHODE. 


It was shown in note xviii, January 26, 
1898, how much the efficiency of a tube 
depended upon the position of the cathode 
relatively to the glass walls, and in sub- 
sequent notes a number of well-designed 
tubes were figured. An experience much 
longer than was possible at that time has 
confirmed the statements there made, one 
of which was that the cathode should be 
placed to allow it to gather up the parti- 
cles in their rushing sweep toward that 
end of the tube. Further experience has 
proved that the idea of putting the cathode 
in an annex (Fig. 30, note xxx, August 3, 
1898) to enable its concave surface to con- 


Fra. 2.—TaArRGET IN TUBE FOR PowERFUL COILS. 


FORM OF THE TARGET. 


The target should be of the rotary type 
mentioned in note xi, January 5, 1899, 
and figured in note 1, February 15, 1899. 
In addition to the mechanism shown in 
the latter note it has an automatic clamp 
which locks it, with the surface below any 
of the numbered spots, in position to re- 
ceive the impact of the cathode stream. 
When it is desired to bring a fresh surface 
of the target in position it is only neces- 
sary to tilt the tube enough to free the 
catch when by a slight turn of the wrist, 
easily acquired, the desired movement can 
be produced. By making one arm of the 
catch heavier than the other the locking 
mechanism is effective whether the target 
faces up or down. 

CATHODE. 


The cathode and its stem are best made 
of aluminum as recommended by the 
early workers with vacuum tubes. No 
metal has yet been found that is better 
which is not at present too expensive for 
practical work. 

The diameter of the cathode is fifty-six 


tinue the curve of the tube, to aid in the 
gathering up process, though afterward 
adopted by nearly every maker after the 
tubes of this kind were produced com- 
mercially by Frei, in 1896, is of no prac- 
tical account when powerful generators 
are used. It should be abandoned for it 
increases the risk of puncture besides mak- 
ing the tube more difficult to blow when 
large cathodes are used. The arrange- 
ment shown in the illustration, where the 


bulb is symmetrical, makes a tube more 


graceful, stronger and easicr to construct. 


STEMS OF THE TERMINALS. 


The stems of the terminals should not 
be wrapped in glass, which is even at this 
late date the common method. They 
should be bare, because with powerful 
currents the glass gets broken injuring 
the vacuum by the gas liberated. Ad- 
vantage of this fact was taken in some of 
the experiments to find a good vacuum 
regulator, a piece of glass being arranged 
to be heated when it was desired to lower 
the vacuum. Another disadvantage of 
using glass wrappings to support the ter- 
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minals is that the latter get out of line, 
when the glass breaks, to such an extent 
that the tubes often become useless from 
this cause, from the jar of transportation 
or rough handling. The stem of the ter- 
minals should be made of bare metal of 
a diameter not less than five millimetres 
if made of aluminum, for if smaller they 
are likely to be bent, as the metal gets 
very soft in course of preparing the ter- 
minals. The tendency is to make tubes 
much too light and frail. 
TERMINAL WIRES. 


The terminal wires should not be less 
than 0.86 millimetre in diameter. They 
should not have the form of loops, as a 
sudden pull on the wires connecting the 
tube with the coil will frequently result 
in breaking the ends of the tube. The 
wires should project about five milli- 
metres, the connection with the generator 
being made by small spiral steel springs 
of piano wire attached to the ends of the 
cables leading from the coil. In this con- 
struction the wire is at once freed before 
a pull of sufficient force to break the tube 
is exerted. 

After the terminals are constructed it is 
of great importance to put them in an 
oven, heating them to a temperature of 
700 degrees Fahrenheit, for an hour, to 
burn the organic mat- 
ter and lubricating min- 
eral oils which have’ 
collected on them from 
the mechanical opera- 
tions through which 
they have passed. How important 
this is has been shown by experience 
gained in trying to get tubes made for 
powerful generators. The tube-makers 
would neglect this precaution, the neces- 
sity of which had often been pointed out 
to them; consequently in the operation 
of pumping the gas would arise from 
these sources to such an extent that by the 
time it had been removed the proper 
gases required to produce brilliant X-light 
had also been so thoroughly removed by 
the action of the current that the tube 
was dull. This is one of the most fre- 
quent causes of poor tubes. 

(To be concluded.) 

The total number of stationary boilers 
now in use in the United States was not 
ascertained in the last census, neither are 
they enumerated in the census of 1890; 
but the census of 1880 shows that at that 
time there were 72,304 stationary boilers 
in this country. It was estimated by 
The Locomotwe (London) that on De- 
cember 31, 1890, there were approxi- 
mately 100,000 stationary boilers in the 
United States. The same authority esti- 
mates that at present there are about 170,- 
000 boilers under insurance. 
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The Cost of Supplying Telephone 
Service. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

Few independent telephone men cor- 
rectly answer the question: What are all 
the elements entering into a true and just 
estimate of the cost to the company of 
delivering telephone service? For a com- 
plete answer must suitably define and iso- 
late and then properly aggregate all the 
elements entering into the cost of produc- 
ing telephone service. 

It is claimed that when the Bell licen- 
see companies estimate the cost of de- 
livering telephone service they always 
include a reasonable compensation for 
all services rendered, for dividend 


or interest charges on the actual 
investment, for loss resulting from 
ordinary wear and tear, as shown 


in regular depreciation and replacement 
charges, and for the necessary outlay for 
operation and maintenance. And many 
gas, water and traction companies do like- 
wise. Naturally, the aggregate of these 
several sums is large, yet it is the only 
just and businesslike method of securing 
a true understanding of the cost of sup- 
plying telephone service to the subscriber. 


On the contrary, local independent tele- 


phone companies rarely enter any charge 
on their books for the personal services 
rendered by directors or officials no matter 
how great the sacrifice of personal inter- 
ests they were called upon, or were forced 
by unexpected circumstances to make, nor 
how laborious the efforts put forth or how 
serviceable the influence brought to bear. 
Yet all these personal elements of labor, 
influence and sacrifice, each having a 
market value and readily convertible into 
cash when expended in other lines of in- 
dustry, are freely and generously given 
to advance the interests of the new local 
independent telephone organization with 
no thought of pecuniary return save in 
the prospective ultimate increased value 
of the property, as a whole, and a relative 
increase in respective holdings. 

Again, on the part of many of the in- 
dependent telephone companies, there is 
a tendency to ignore that proper classifi- 
cation and distribution of accounts that 
ensure a ready analysis of the exact 
financial condition of the plant, clearly 
mirror the ultimate as well as the cur- 
rent loss or gain, and show what propor- 
tion of the investment and of the earn- 
ings has gone into plant construction, 
plant betterment or plant replacement, 
and how much of each account was di- 
vided between line and equipment and 
subdivided between material and labor. 
Then there is often a decided disinclina- 
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tion against the opening of accounts for 
depreciation, interest and dividends. Yet 
each account is an actual necessity, if the 
stockholders are to know just where they 
stand in a financial sense. And unless 
they do know all these facts, how can they 
accurately determine that the existing 
rates are sufficient to cover the cost of 
operation and of maintenance, afford a 
reasonable return on the ever-increasing 
investment and to safeguard that invest- 
ment by a sinking fund or an equitable 
depreciation charge. 

Even after an exchange has been in 
service a year the depreciation charges 
begin to appear with companies where 
such accounts are properly kept. And 
these companies have learned that there 
is the depreciation that follows use, the 
depreciation that follows the introduction 
of improvements and the depreciation that 
follows replacements. 

Now depreciation has been defined as 
“the actual loss upon assets which are 
diminishing in value, or of an estimated 
sum charged against gross revenue, which 
amount is considered sufficient to replace 
the capital used up or reduced by wear 
and tear.” For “the loss or gain of an 
undertaking for any period is not simply 
the difference between receipts and ex- 
penditures during that period,” nor is 
“the current value of a plant always the 
amount which has been paid for or ex- 
pended upon it.” And it should always 
be remembered “that as machinery grows 
older the yearly charge for repairs in- 
creases,” 

Another factor of material importance 
entering into the problem of the cost of 
telephone service is that of competitive 
warfare. Competition is always merciless, 
dangerous and destructive. Yet competi- 
tion in telephone service is very different 
in character and has few of the safeguards 
that surround and uphold competition in 
other lines of industry. Merchants may 
compete as often as they perceive a fair 


chance of profit, and when the margin - 


of profit falls too low to safely continue 
such competition they can cease opera- 
tions and transfer their goods to a more 
desirable trading-point with little de 
crease or loss in the investment. But 
when the lines are completed the capital 
invested in a telephone plant can only be 
withdrawn at a heavy loss, should competi- 
tion reduce the income below the cost of 
producing satisfactory service. For more 
than a third of that investment is repre- 
sented in the labor expended in building 
the plant. And who so foolish as to de- 
sire to purchase a depreciated telephone 
plant in a town where bitter competition 
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has unsettled market values? Or in what 
other available line of industry can old 
pole lines and second-hand telephone 
mechanism be employed ? 

In order to gain a strong foothold a 
new merchant may temporarily sell goods 
at cost, or even less than cost. But who- 
ever heard of a sane merchant continuing 
for years to sell all of his stock or product 
to all of his customers at prices far below 
what every other merchant has long known 
is the safeguard of prices if a reasonable 
profit is to be secured? And what, think 
you, would be the commercial rating of 
such a merchant? Could he ever hope to 
win financial success unless he skimped 
in weights and measures in the same pro- 
portion as he cut his prices? And if he 
did skimp, how long would his intelligent 
customers remain? 

Quite naturally such an odd merchant 
would draw many customers from his 
competitors, and for a while his daily 
receipts would be very large. But only the 
most inexperienced of merchants would 
delude himself into thinking that he was 
doing business at a profit, because his 
daily receipts enabled him to pay running 
expenses and the interest on the purchase 
price of the goods. If not insane, he 
would certainly know that sooner or later 
his stock of goods must be replaced if he 
continued in business. And then his 
store and equipment must be enlarged to 


meet the needs of the throngs that gather 
at his doors to share his seeming 
generosity. 

And then—when a stock must be re- 
placed and store enlarged—would come 
the day of reckoning, just as surely as it 
will come to the telephone company that 
imagines it can deliver telephone service 
at a price too low to provide for al] the 
fixed charges, for extensions and for the 
rebuilding of its plant. 

FrED DELAND. 

Pittsburg, April 12. . 


International Association of Municipal 
Electricians. 


The seventh annual convention of the 
International Association of Municipal 
Electricians will be held at Richmond, 
Va., Tuesday, Wednesday and Thursday, 
October 7, 8 and 9, 1902. Papers will be 
presented by Mr. Walter M. Petty, Ruther- 
ford, N. J.; Captain William Brophy, 
Boston, Mass.; Edward F. Schurig, 
Omaha, Neb.; Charles F. Hopewell, 
Cambridge, Mass.; Jerry Murphy, Cleve- 
land, Ohio; A. S. Hatch, Detroit, Mich., 
and a report of committee on rules for 
electrical inspection and control, by 
Morris W. Mead, Pittsburg, Pa. In ad- 
dition to the papers, Mr. Hopewell, of 
Cambridge, Mass., will give an illustrated 
lecture on fire and police telegraphs. 
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The Interstate Telephone Convention. 


Addresses and Discussion at the First Convention of the Representatives of Exchanges in the Central 
and Western States, at Chicago, April 9, 10 and 11. 


S PUBLISHED in the special tele- 
A graphic despatches to the ELEC- 
TRICAL REVIEW, last week, about 

500 telephone men gathered in the Sher- 
man House on April 9, representing dele- 
gates from the states of Indiana, Illinois, 
Kentucky, Iowa, Wisconsin and Michigan, 
at least 250 of whom were practical ex- 
change operators, the others being manu- 
facturers and dealers in telephone instru- 
ments and kindred appliances. This meet- 
ing was for the purpose of forming an in- 
terstate independent telephone associa- 
tion embracing the states mentioned above. 
On Wednesday Dr. I. A. Lumpkin, the 
president pro tem, outlined the object of 
the association and the work of the con- 
vention. After adjournment the dele- 
gates inspected the different Chicago tele 
phone factories, the electrical supply 
houses’ and other points of interest. At 
the banquet in the evening, attended by 
over 400 persons, Mr. J. J. Nate was the 
toastmaster and spoke of the importance 
of the movement for a western interstate 
association which had resulted, he said, 
in the largest telephone convention ever 
held. On motion of Mr. W. E. Doolittle, 


= a vote of thanks was tendered to H. B. 


McMeal, J. J. Nate, S. A. Dinsmore, Dr. 
I. A. Lumpkin and W. B. Burke, the 
members of the committee which had so 
effectually arranged for the convention. 
Toasts were responded to by Messrs. Frank 
G. Jones, of Chicago; C. E. Stinson, of 
Rochester, N. Y.; Dr. Lumpkin, and 
others. A banquet for the ladies who at- 
tended with the visiting delegates and 
numbered nearly thirty was served at the 
same time, and Mrs. George A. Briggs 
acted as toastmistress. 

On Thursday morning the delegates 
visited the exhibits in the Sherman House 
parlors to which the manufacturers had 
contributed very liberally.. On convening 
in regular session the first thing on the 
programme was the reading of a paper by 
Dr. C. F. Bennett, of Waterloo, Lowa. 
Dr. Bennett spoke on the “Future of the 
Business Part of Telephony.” Dr. Ben- 
nett was in favor of having standard in- 
terchangeable parts and advanced the idea 
that some of the more forward stages of 
the art would be forgotten and that wire- 
less telegraphy, it seemed to him, would 
go hand in hand with aerial navigation. 
He thought that the business features of 
the work, however, demanded the greatest 


consideration and involved the highest re- 
sponsibility. He then pointed out a num- 
ber of problems, as he viewed them, in the 
order of prominence and dwelt ex- 
haustively with the features which the 
telephone properties of the future would 
have. Dr. Bennett spoke of the relation- 
ship between the manager and the em- 
ployé of the future as worthy of much 
present consideration and suggested that 
every effort should be made to work out a 
plan by which harmonious and just con- 
ditions could prevail at all times. 

Mr. Richard Valentine, of Janesville, 
Wis., read a short paper on “The Tele- 
phone Situation in Wisconsin.” Mr. 
Valentine stated that the independent 
telephone business was growing in Wis- 
consin beyond all expectation. There are 
now in that state 176 independent com- 
panies, in addition to several toll lines 
and exchanges owned by individuals or 
business firms. An approximation would 
seem to be that there are 200 miles of 
copper toll line, 3,000 miles of iron toll 
line, 4,000 miles of iron grounded. Of 
toll stations there are 650, with 23,000 
instruments in use. The invested capital 
is $2,316,875. Much the greater part of 
the entire growth has been within the 
last three years, and of the above total 
investment, $336,975 is represented by 
sixteen companies that have been incor- 
porated since January 1, 1902. Mr. 
Valentine thought that an exchange in 
the cities of Milwaukee and Chicago was 
the pressing need of independent tele- 
phony in Wisconsin. He recited the 
overtures which the Bell company had 
made to the independent companies to 
connect with the Bell toll lines, and stated 
that in the past few years only two small 
companies had responded. The weak 
point in the independent movement, he 
thought, was the multiplicity of small 
companies, and believed that the time was 
not far distant when a move for the con- 
solidation of the varlous companies in 
each state would be inaugurated. He also 
voiced the sentiment that the independent 
toll lines would soon be handling tele- 
graph as well as telephone messages. 

Mr. H. C. Raney, of Fairfield, Iowa, 
then read the following paper on “The 
Future of the Independent Telephone 
Movement :” 


The development of the independent 
telephone business has been one of the 


most remarkable movements in the busi- 
ness world in the last decade. Twenty 
years ago the independent telephone, in a 
commercial way, was wholly unknown. 
And it is only within the last ten years 
that the movement began to assume any 
importance. 

Unstinted praise is due the inventors 
and manufacturers who recognized the 
needs of the people, and undertook to sup- 
ply that need. The manufacturers, es- 
pecially, are entitled to the great credit 
because their work has been done in the 
face of the threats of the Bell monopoly, 
and a great risk of financial loss. Had 
the Bell company been successful in its 
litigation, then not only would the manu- 
facturer have lost all he had invested in 
the business, but risked all he was worth 
in the way of damages. 

In response to the demands of the peo- 
ple, and by making use of the means 
placed at our disposal by the inventor 
and the manufacturer, we have, in this 
short time, accomplished a great work. 
Whether we consider the amount of capi- 
tal invested, or the service rendered, the 
growth of the independent exchange and 
toll business is most wonderful. 

I know of no reliable data as to the 
amount of capital actually invested in 
the business, but it reaches into the mil- 
lons, and already ranks as one of the 
leading lines in the business world. 

When we consider the service rendered, 
the result is equally remarkable. Almost 
every village and farm neighborhood now 
enjoys the use and blessing of the tele- 
phone. And, at the present rate, but a 
few years will elapse until they become 
as much a part of the home as a table or 
a stove. 

This remarkable and growing demand 
for the telephone is at once the guarantee 
of a prosperous future for the business, 
and at the same time the most dangerous 
element in the business. 

It is a sure guarantee because it is the 
proof of a demand that must be supplied. 
Its danger lies in the fact that the people 
are almost wholly ignorant of the laws 
that govern the business. They are 
ignorant because the business is only in 
its beginning, and the laws governing it 
are not yet developed, and because the 
business itself is peculiar by reason of 
the agency employed; is not governed by 
the rules that govern any ordinary busi- 
ness. This has led to a most serious dif- 
ficulty. 

A great mass of the people have become 
possessed of the idea that telephone serv- 
ice can be furnished for almost nothing, 
and for that reason are disposed to make 
demands for a low-priced service that 
can not be complied with. The great re- 
duction in price made by the independent 
companies from the old Bell rates may 
have something to do with the people 
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getting such an idea. But I think the 
most potent factor in bringing about this 
condition of affairs has been the manu- 
facturers of cheap telephones who have 
sought the farmers’ trade, and lead him 
to believe that any kind of a telephone 
and a tence wire would make a first-class 
telephone system. And the farmer finding 
that by this system he could carry on a 
conversation with his neighbor a quarter 
of a mile away, has accepted the idea, and 
is acting accordingly. 

This condition constitutes one of the 
gravest dangers that the small operator 
has to face. He has invested his capital 
in his exchange and small toll line sys- 
tem; and because he will not give some 
set of farmers the free and unlimited use 
of the same, they proceed to build parallel 
lines and ask for a franchise, and start 
a competing exchange. 

I think that time and experience on the 
part of the farmer wil] eventually remove 
this trouble, but in the meantime it may 
have financially wrecked the small 
operator. 

If the independent companies engaged 
in the business on business principles, as 
a matter of investment, will but stand to- 
gether and refuse connections to all com- 
panies except on a strictly business basis, 
the evil will be greatly minimized. It, 
of course, follows that the larger and 
stronger the independent companies en- 
gaged in the legitimate business become, 
the better they will be able to control the 
situation. 

This brings us to what, in my judg- 
ment, is one of the urgent needs of the 
future in our business; that is, consolida- 
tion and a larger community of interest 
of independent companies. 

I have no specific plan to offer, but 
leave that to others who will address this 
meeting. I only suggest, that I believe 
that this must come along the line of 
clearing-house associations and _ long-dis- 
tance toll line companies, made up of the 
smaller independent companies. 

The long-distance toll line is one of the 
recognized needs of the future. I do not 
mean the line hundreds of miles long, but 
lines covering distances from 25 to 150 
miles. It is a recognized fact that at least 
four-fifths of the so-called long-distance 
business is done within a distance of 100 
miles. 

Another remedy for the evil referred 
to, and one of the pressing needs of the 
future, and one of the best means of solv- 
ing the long-distance question, is im- 
proved construction and equipment. The 
best is not too good to ensure the future of 
the business, and is the cheapest in the 
end. Good, heavy cedar poles and plenty 
of them, good cross-arms, well braced 
and bolted on, good iron or copper wire, 
tightly put up and properly transposed, 
good telephones and switchboards, are es- 
sential to, and will ensure, good service, 
and good service will ensure good finan- 
cial returns—the one great object of the 
independent telephone man. a 

One danger that we should avoid is 
asking for too much legislation supposed 
to be in our favor. Asa rule, I think, the 
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rights granted the telephone companies 
in the different states are ample. And 
what we need is to carefully guard what 
we have rather than to ask for more. If 
our business is properly conducted and 
our exchanges and toll lines properly con- 
structed we have nothing to fear in the 
matter of obtaining capital to carry on 
our work. 

Financial men have come to recognize 
that the telephone is a public necessity, 
and the fact is that telephone stocks and 


‘bonds are conceded to be one of the most 


reliable and satisfactory forms of busi- 
ness investment in the world. In an ad- 
dress made before a bankers’ association 
in the East a few months ago a prominent 
banker said: “That telephone securities 
were to-day the most reliable securities in 
the stock market. That they were the 
least affected by hard times. That when 
times became hard, railway earnings de- 
creased and stocks dropped in value. 
That even street railway earnings would 
decrease, because in hard times people 
would walk rather than ride. But not so 
with the telephone. Times have never be- 
come so hard that people accustomed to 
the use of the telephone would give it 
u hie ; 

Telephone companies conducted on 
business principles have not only brought 
fair and satisfactory returns from the 
operators’ standpoint, but have come to be 
considered safe investments in the finan- 
cial world. Such is the position that the 
independent telephone business occupies 
in the business and financial world to-day. 

In a semi-official way we who are gath- 
ered here represent the vast investment 
made in the great central states of the 
West. We have a common cause and a 
common object, and that object can best 
be prompted by unity of action and 
effort. A survey of the field discloses the 
fact that the matters that we have sug- 
gested are essential to the proper develop- 
ment and growth of our business. 

The outlook for the coming year is 
brighter than at any time in the history 
of the independent telephone companies’ 
business. Reports from every section of 
the country indicate an enormous growth 
for the coming year. In the prosperity 
we enjoy as a country the telephone busi- 
ness will receive its full share. 

Mr. L. A. Frazee, of Connorsville, Ind., 
made “The Telephone Situation in In- 
diana” the subject of a semi-humorous 
paper on the trials and triumphs of early 
independent telephone efforts in that 
state. He dwelt on the difficulties of 
gaining the confidence of investors and 
also of the trials undergone with respect 
to obtaining proper and efficient equip- 
ment. The fact that in Chicago to-day 
factories are turning out telephone instru- 
ments at the rate of one per minute was 
a source of great satisfaction to a pioneer. 
The growth of independent telephony was 
a source of congratulation, there now being 
approximately 4,433 independent instru- 
ments in use in Indiana. He spoke of the 
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need for constantly renewing and perfect- 
ing the service, and explained in detail 
the construction of present installations 
in Indiana. He thought that a great 
amount of consideration was neces- 
sary to properly classify the service so 
that a universal use might be made of the 
telephone at rates which would be justi- 
fiable from both the operators’ and the 
users’ view-point. 

Mr. E. M. Coleman, of Louisville, Ky., 
then made a brief address, giving the his- 
tory of the Louisville Home Telephone 
Company. This company, he said, had 
5,500 five-year contracts a month before it 
began to give service. 

It was then moved by Mr. George N. 
Bandy, of Perry, Iowa, that a resolution 
be adopted that each state represented 
name two members of a committee on 
constitution and by-laws and also two 
members of a committee on permanent 
organization, this committee to select a 
president, vice-president, secretary and 
treasurer. The resolution also provided 
for an executive committee composed of 
one member from each state represented, 
this committee to be selected from the rep- 
resentatives from the states. This resolu- 
tion was adopted unanimously. Mr. J. C. 
Joslin, of Sycamore, Ill., later on moved 
that a vote on the resolution adopted be 
reconsidered and a debate followed on the 
manner of electing officers. It was the 
opinion of some of the delegates that the 
nominations and elections should be made 
in open convention. A protracted discus- 
sion followed, some of the delegates in- 
ferring that the telephone manufacturers 
were seeking to exercise an undue in- 
fluence in the matters of organization and 
the question of reconsidering the resolu- 
tion was put to a vote and the motion to 
reconsider was lost by seventeen as 
against twenty-three. The nominating 
committee plan was thus allowed to 
stand. A recess was then taken to permit 
committees on permanent organization 
and on constitution and by-laws to meet 
and prepare reports. 

The committee on constitution and by- 
laws reported organization by the elec- 
tion of A. L. Hutchinson, of Wisconsin, 


as chairman, and C. F. Bennett, of Iowa, 


as secretary. 

The following officers were then 
elected : | 

THE OFFICERS. 

President, H. C. Raney, Fairfield, Iowa. 

Vice-president, Dr. I. A. Lumpkin, 
Mattoon, Ill. 

Secretary, E. M. Coleman, Louisville, 
Ky. 
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Treasurer, J. C. Harper, Madison, Wis. 

Executive committee—lIllinois, Charles 
E. Hull, of Salem; Indiana, L. A. Frazee, 
of Connorsville; Iowa, George N. Bandy, 
of Perry; Kentucky, H. K. Cole, of 
Owensboro; Michigan, J. B. Ware, of 
Detroit; Missouri, J. W. Layne, of 
Carthage; Wisconsin, A. L. Hutchinson, 
of Weyauwega. 

Mr. Raney and Mr. Lumpkin were both 
called on for remarks, which were well 
received. 

“Public Confidence in the Independent 
Telephone Movement” was the subject of 
a paper by Mr. E. R. Conklin, of Aurora, 
Ill. Mr. Conklin outlined briefly his idea 
of some of the necessary elements which 
should characterize independent telephone 
operation. Public sentiment was the 
guide which should be followed closely, 
and the primary questions were: (1) Who 
needs telephones? (2) how to supply 
them? and (3) the price to be charged? 
He spoke of the great number of farmers’ 
lines which were being established, and 
suggested that party lines should be re- 
sorted to in order to further such use of 
the telephone. . After carefully consider- 
ing the various elements which enter into 
every situation he believed a rate could be 
named with a reasonable certainty of its 
proving satisfactory to the public and an 
assurance of profit to the investor. The 
general and universal reports of growth 
and success seemed to him to be unerring 
evidence that independent telephone com- 
panies were in possession of the confidence 
of the people, and that every effort should 
be made to foster this happy condition. 

W. H. Crumb, of Chicago, read a paper 
on exchange construction and J. B. Ware 
reported from the committee on constitu- 
tion and by-laws. The constitution as 


adopted is as follows: 


Name—Interstate Independent Telephone 
Association. 

The Object—To promote the welfare and 
interests of the independent telephone com- 
panies operating in the states of Illinois, 
Indiana, Iowa, Kentucky, Michigan, Mis- 
souri, Minnesota, Ohio and Wisconsin, and 
to cooperate with and assist the Independ- 
ent Telephone Association of the United 
States of America in its undertaking in the 
general independent telephone interests. 

Sec. 1. Membership—Each operating in- 
dependent telephone company is entitled to 
become a member of the association upon 
the payment of $5, and to one vote at the 
meetings of the association, but may send 
as many representatives of the company as 
it may desire. 

Manufacturers and supply dealers may 
become associate members on the payment 
of $5, but shall not be entitled to vote at 
any meeting of the association. 

Sec. 2. Meetings—Annual meetings of the 
association shall be held in December of 
each year, at such time and place as the 
executive committee may determine. 

Sec. 3. Officers—Shall be a president, a 
vice-president, a secretary and a treasurer, 
each elected for a term of one year and 
until their successors are elected; shall 
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perform the duties usual to such officers. 
The officers shall be nominated by a special 
committee from each state, appointed in 
each case by the delegates of each state, 
and shall be elected by a majority of votes. 
Officers shall not be elected to hold office 
two consecutive terms, except in case of the 
secretary. 

Sec. 4. Salaries—No officer shall receive a 
Salary except the secretary, who may be 
paid such compensation as the executive 
committee may determine. 

Sec. 5. Executive Committee—The execu- 
tive committee shall consist of one person 
from each state represented in the associa- 
tion, and shall be elected at each annual 
meeting by the representatives of each state 
selecting their own member. The executive 
committee shall have full powers between 
meetings of the association. 

Sec. 6. Dues—The annual dues shall be $5 
per member, active or associate. 

Sec. 7. Quorum—A quorum of the asso- 
ciation shall consist of not less than fifteen 
active members from at least a majority of 
the states in the association. 

A majority of the executive committee 
shall constitute its quorum, and at least ten 
days’ written notice shall be given by mail 
to each member by the secretary. Meetings 
may be called at any time on request of two 
members of the committee. 

Sec. 8—These articles may be amended at 
any regular meeting of the association, 
notice of such amendment to be published 
at least twice in two electrical magazines 
published in Chicago, within sixty days pre- 
ceding such meeting, and such amendments 
can be adopted by a two-thirds vote of the 
members present. 


In dealing with the subject of “Three 
Problems and Their Solution,” Mr. A. L. 
Hutchinson, of Weyauwega, Wis., empha- 
sized his belief that the success of the 
business in the future depended upon the 
ability of the various companies to sup- 
ply the demand. Growth has been so 
rapid in the past few years that the pub- 
lic and many persons connected with the 
business have failed to grasp its present 
magnitude, to say nothing of its prospec- 
tive development. He considered, in order: 
(1) How shall the various companies se- 
cure sufficient capital to meet necessary 
demands? (2) how shall rates for joint 
business be fixed? and (3) how shall 
joint business of the thousand and one 
companies be adjusted and settled? All 
of these problems, le said, involved the 
use of either mathematics or experiment, 
and for some both mathematics and ex- 
periment were necessary. Mr. Hutchin- 
son considered exhaustively the financing 
of such corporations and the business man- 
agement of an exchange, and stated that 
his plans were not copyrighted—that, if 
approved of, any one was at liberty to 
utilize them; they had not been hastily 
conceived and were the result of much 
thought, study and personal experience. 

Dr. H. S. Herr presented a paper on 
“Cost of Construction and Maintenance 
of Telephone Plants.” This will appear 
in a subsequent issue of the ELECTRICAL 
Review. This paper was fairly dis- 
cussed and brought out some interesting 
testimony from men of experience present. 
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A committee was appointed to report 
on the subject of “What Shall Be the 
Attitude of This Association to the Five 
and Ten-Cent Toll Men” at the next meet- 
ing. Adjournment occurred Friday 
afternoon. 

CONVENTION NOTES. 


The Stromberg-Carlson Telephone Com- 
pany was represented by J. J. Nate and 
staff. 

J. H. Bunnell & Company, of New 
York city, was represented by V. C. 
Grace. 

The National India-Rubber Company, 
of Bristol, R. I., was represented by P. F. 
Lyons. 

The Tllinois Electric Specialty Com- 
pany, of Chicago, was represented by F. B. 
Patten. 

The Warner Electrice Company, of 
Muncie, Ind., was represented by T. W. 
Warner. 

The Williams Electrice Company was 
represented by Joseph Williams, Cleve- 
land, Ohio. 

The Acme Pay Station Company, of 
Ludington, Mich., was represented at 
the convention. 

The Eureka Electric Company was rep- 
resented by Messrs. Kusel, Stein, Can- 
man and Hertz. 

The Monarch Telephone Manufactur- 
ing Company, of Chicago, was represented 
by E. E. Yaxley. 

The J. A. Roebling’s Sons Company 
was represented by its western manager, 
George C. Bailey. 

The American Electric Fuse Company 
was represented at the convention by F. E. 
Jones and others. 

The Varley Duplex Magnet Company 
was represented by its western agent, 
Charles L. Hibbard. 

The American Vitrifiéd Conduit Com- 
pany, New York, was represented by 
Bleeker L. Barnard. 

The American Electrical Works was 
represented by Mr. Hammond, who was 
in constant attendance. 

The Columbia Telephone Manufactur- 
ing Company entertained a number of 
delegates at its factory. 

International Telephone Manufacturing 
Company was represented by Henry 
Schafer, the president. 

The Chicago Pay Station Company wae 
represented by Messrs. J. C. Finch and 
George H. Morganstern. 

The Chicago Insulated Wire Company 
was represented by its secretary and treas- 
urer, William M. Smith. 

The Indiana Rubber and Insulated 
Wire Company, of Joncsboro, Ind., was 
represented by R. E. Lucas. 
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The American Toll Telephone Com- 
pany, of Cleveland, Ohio, was represented 
by W. A. Foss, the president. 

The Standard Underground Cable Com- 
pany, of Pittsburg, was represented by the 
Chicago manager, J. R. Wiley.. 

The Western Electrical Supply Com- 
pany was represented by G. A. Knoche, 
manager of the telephone department. 

The Chicago Telephone Supply Com- 
pany was represented by Messrs. G. A. 
Briggs, H. C. Randall and E. A. Petithori. 

The Farr Telephone Company, of Chi- 
cago, was represented by Messrs. C. W. 
Farr, E. W. Hurst and John W. Bowen. 

The Acme Electric Company, of Chi- 
cago, was represented by its president, 
W. O. Meissner, and Mr. Walsk, the sec- 
retary. 

The American Electric Telephone 
Company made its chief exhibit at its own 
factory, where it entertained many vis- 
itors. 

Lindsley Brothers Company, of Me- 
nominee, Mich., who make a specialty of 
cedar poles, were represented at the con- 
vention. 

The Osburn Flexible Conduit Company 
was represented by several men from the 
office of its western agents, F. B. Badt & 
Company, Chicago. 

The Western Telephone Construction 
Company was represented by Messrs. W. C. 
Heinroth, L. G. Bowman, W. T. Booth 
and A. A. Hathaway. 

The Williams-Abbott Electric Company 
was represented by the president, Mr. 
Sands, of Cleveland, and the Chicago 
manager, H. C. Dodge. 

The American Circular Loom Com- 
pany, Chelsea, Mass., was represented by 
Thomas F. Grier, manager of the com- 
pany's Chicago branch. 

The Metropolitan Telephone and Elec- 
tric Company, of Chicago, had an exhibit 
on view in the factory of the American 
Electric Telephone Company. 

The Sterling Electric Company, of La 
Fayette, Ind., was represented by W. E. 
Doolittle, H. A. Taylor, Evan Shelby, 
O. P. Reed and George Metcalf. 

Mr. James E. Keelyn, who is probably 
one of the oldest independent telephone 
manufacturers in the business, was in 
attendance during the entire convention. 

The Electric Appliance Company, of 
Chicago, was ably represented by W. W. 
Low, S. A. Dinsmore, P. R. Boole, S. A. 
Rall, J. B. MeMullin and Richard Cheney. 

The American Electric Telephone Com- 
pany was represented by Messrs. H. P. 
Blockledge, S. J. Baer and M. R. Haupt- 
man; President P. C. Burns and General 
Manager Ihmsen were also in attendance. 

The Swedish-American Telephone Com- 
pany was represented by the president, 
E. B. Overshiner; assisting Mr. Over- 
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shiner were Messrs. C. H. Macklin, A. V. 
Overshiner, P. L. Scott and F. M. Fergu- 
son. 

The Kellogg Switchboard and Supply 
Company was represented by Messrs. 
A. E. Barker, of Cleveland; R. H. Mar- 
tin, J. C. Beldon, S. A. Duval, C. P. 
Platt, J. C. Neely, J. C. Lewis and 
Kempster B. Miller. 

The North Electric Company, Cleve- 
land, Ohio, was represented by F. F. Sapp. 
This company has prepared a most artistic 
brochure for distribution at the meeting, 
entitled “Better Dividend Payers,” con- 
taining practical telephone information 
of interest to exchanges. 

The Automatic Electric Company, Chi- 
cago, was represented by James F. Crook. 
This company distributed a well-written 
essay on automatic telephone systems, and 
the company also conducted visitors 
through the underground tunnel now 
being made for the new automatic system 
to be operated in Chicago. 
< 
Telephone Manufacturers Organize in 

Chicago. 
[Special Despatch to the Etecrricat Review, April 16.] 

In response to a call issued early in the 
week by Mr. James E. Keclyn, a number 
of telephone manufacturers assembled in 
the parlor of the Oxford Hotel on 
Wednesday afternoon, April 16, and held 
the organization meeting of the “Tele- 
phone Manufacturers’ Association of the 
United States,” which name was endorsed 
by those responding to the call. In the 
call issued by Mr. Keelyn, the primary 
intention of the association was an- 
nounced as “harmony,” and it was neces- 
sary to approve measures for the general 
benefit of its members not antagonistic 
with their individual business rights. 

There were present at this meeting: 
Kempster B. Miller, of the Kellogg com- 
pany; James E. Keelyn, of the Keelyn 
Telephone Manufacturing Company; 
I. G. Ihmsen, secretary of the American 
Electric Telephone Company; Frank E. 
Jones, president of the American Electric 
Fuse Company; V. H. Meissinger, E. B. 
Overshiner, president of the Swedish- 
American Telephone Company; George 
A. Briggs, president of the Chicago Tele- 
phone Supply Company; Arthur Stein, 
secretary of the Eureka Electric Com- 
pany; L. G. Bowman, secretary of the 
Western Telephone Construction Com- 
pany, and C. W. Farr, president of the 
Farr Telephone and Construction Com- 
pany, all of Chicago, and Frank F. Sapp, 
4 Ne North Electric Company, of Cleve- 

and. 

Mr. Keelyn was made the chairman of 
a very harmonious meeting, and a com- 
mittee was appointed to report a plan for 
permanent organization at a meeting to 
be held on May 13. The committee is 
composed of Messrs. Keelyn, Jones, Bow- 
man, Briggs and Procunier. 
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A Singular Case of Alleged Municipal 
Interference. 


The Manhattan Fire Alarm Company, 
of New York city, is a concern which has 
been for several years in the business of 
installing and maintaining extension fire- 
alarm apparatus. This apparatus is such 
that small fire-alarm boxes are installed 
at any place that may be designated upon 
the premises of subscribers to the service, 
and upon their manipulation send in from 
the nearest street fire-alarm box, con- 
nected with the municipal system of fire- 
alarm telegraphs, the signal for that box. 
Their method of connection with the 
strect fire-alarm boxes is mechanical, and 
no circuit attached to the fire-alarm tele- 
graph system is in any way cut, looped or 
interfered with. The company has been 
in business for seven years, and in Feb- 
ruary of this year had in place about 
2,400 stations of its system, maintained in 
about 900 different premises, including 
hotels, theatres, factories, railway stations 
and steamship docks, hospitals, places of 
business, ete. 

The license of the company to do busi- 
ness in New York city was revoked by Mr. 
Thomas Sturgis, fire commissioner of New 
York city, on February 21, 1902. The 
permits granted the company in the usual 
routine of business had been suspended 
for nearly two months, but efforts made to 
obtain a satisfactory explanation were, it 
is stated, unavailing. A hearing was had 
on February 20, when the commissioner, 
it is said, requested the company imme- 
diately to show cause why its license 
should not be revoked. It is stated by 
officers of the Manhattan Fire Alarm 
Company that no reason was alleged why 
this company should have its license re- 
voked or why any discrimination should 
be exercised against it when other com- 
panies in the same general line of busi- 
ness were not molested. The commissioner 
is said to have stated that in his opinion 


the company’s service involved improper 
use of public property. An appeal against 
the action of the commissioner was taken 
and is now in the hands of Mayor Low. 

Among the customers of the Manhat- 
tan company were the docks of seven 
transatlantic steamship companies, and a 
very large number of manufacturing es- 
tablishments situated in various parts of 
the city and its vicinity. The carrying 
out of the company’s contracts, as far as 
its customers are concerned, has been 
faithfully performed, and no complaint 
has been made that its fire-alarm system 
has failed to operate in cases of emerg- 
ency. The action of the commissioner 18 
regarded by the company as arbitrary, 
and energetic steps are being taken to pre- 
vent the suppression of its useful opera- 
tions by municipal action. 
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Important Electric Fan Decision. 


An important decision in regard to the 
infringement proceedings brought by the 
Westinghouse Electric and Manufactur- 
ing Company against the Dayton Fan and 
Motor Company has just been rendered 


by the United States Circuit Court of Ap- 


peals for the Sixth Circuit. 

Suit was originally brought on an alle- 
gation of infringement on what is known 
as the “split-phase” patents of Mr. Nikola 
Tesla, Nos. 511,559 and 511,560, dated 
December 26, 1893. Suit was brought in 
the United States Circuit Court for the 
southern district of Ohio on February 6, 
1901, and was decided by Mr. Justice 
Thompson, of that court, in favor of the 
plaintiff. The defendant company ap- 
pealed from this decision, and the case 
just decided is the appeal in question, 
which confirms the decision of the lower 
court. 

The infringement complaint relates 
to claims one and two of the first, 
and claims one, two and six of the second 
patent mentioned above. The principal 
defence set up by the defendants was a 
claim that the invention covered had been 
the subjects of a former patent to the 
same patentee, and that the latter patents 


= were therefore void. The same patents, 


however, had formed the subject of 
another suit in the United States Circuit 
Court for the southern district of New 
York, wherein Mr. Justice Lacombe had 
decided in favor of the Westinghouse 


company. 


National Association of Manufacturers. 


The seventh annual convention of the 
National Association of Manufacturers 
was held in Indianapolis, Ind., on April 
15. President Theodore C. Search, of 
Philadelphia, presented the annual report 
—now for the sixth time—and called at- 
tention to the declining exports of Ameri- 
can manufactured products and urged 
manufacturers not to neglect their foreign 
customers in this era of extraordinary 
home demand. 

Reciprocity formed one of the chief 
topics of the report, and the work of the 
National Reciprocity Convention, which 
was held in Washington last November, 
under the auspices of the association, was 
reviewed at length. 

The pending bills for the reorganizing 
of the consular service on practical busi- 


ness lines were recommended for approval 


by the association. The attention of the 
association was directed to the pending 
eight-hour bill and the “anti-injunction 
bill,” both of which, Mr. Search said, were 
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of great concern to every manufacturer in 
the country. As a means of increasing 
the influence and prestige of the associa- 
tion, Mr. Search suggested the holding of 
semi-annual conventions of manufacturers 
and merchants for the consideration of 
special topics. 
ee Spe penta! 


A Carbon Electrolytic Interrupter. 


The loss of platinum in a Wehnelt in- 
terrupter by wearing away of the point in 
dilute sulphuric acid when large currents 
are used suggested the employment of a 
cheaper material. Fair results are ob- 
tained for a time with an anode of copper 
wire, well insulated except for one to 
one and one-half millimetres at the tip, 
with a lead plate as cathode, but the work- 
ing is not satisfactory. Other metals and 
solutions have been tried with indifferent 
success. The critical voltage below which 
an interrupter fails to work properly seems 
to vary with different metals. Although 
for carbon this point is rather high, it 
appears to give by far the best results. A 
new apparatus is described, having as 
anode a carbon rod 3 mm. in diameter, 
immersed in twenty per cent potash so- 
lution in a lead jar 27 mm. in diameter 
and 80 mm. high, which forms the cathode 
and is cooled by water. Heating is also 
prevented by copper-plating the anode to 
within 1.5 mm. of the tip. The rod is en- 
closed in a tube with a stirrup at the 
bottom, and as it wears away it slides 
down the tube and so always exposes the 
same length. It is adapted for a six-inch 
spark coil on a 100 to 110-volt direct or 
alternating circuit without the use of a 
resistance in series. By adjusting the 
stirrup or the size of the rod any other 
epark length within the security of the 
coil may be provided for. A minimum 
direct-current voltage of sixty-five to 
eighty is required, and the best results are 
given between 85 and 110. This instru- 
ment is recommended as cheap and simple 
in construction, well suited for continuous 
work, and as acting in almost every case 
as well as the usual platinum form. As 
with other interrupters there are certain 
peculiarities in the spark. Experiments 
showed that there is no very large electro- 
motive force of polarization in the ap- 
paratus, though there is 0.3 to 0.4 ampere 
“excess current from the carbon to the 
lead.” 

A wattmeter indicated a consump- 
tion of 62.5 watts for a six-inch spark, 
but the latter was “of much greater 
continuity and energy than that produced 
by any mechanical interrupter.”—London 
Electrical Times. 
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Wireless Telegraphy. 


. To THB EDITOR oF THE ELECTRICAL Review : 


I see by a statement of Professor A. 
Slaby, under date of Berlin, April 2, 
1902, that he claims he published dis- 
coveries of his system of wireless teleg- 
raphy in December, 1900. 

By referring to an abstract in an elec- 
trical journal I find he concludes there 
is a loop at the top of the aerial receiving 
wire and a node at the earthed end, and 
he extends a wire from the end earthed 
until he supposes he has reached another ‘ 
loop the same as exists at the top of the 
acrial wire, and at that point places 
his coherer. Whether the vertical wire is 
divided in such a manner seems to me to 
be in doubt, as I know of no experiments 
that prove there is such a division, but be 
that as it may, I am sure from experi- 
ments that there are segments formed 
along such wires, and if the coherer is 
placed half way between two nodes it will 
be at the place of the greatest energy. A 
Hertzian circle has a loop at its spark- 
gap and a node directly opposite, which 
experiments fully prove. 

If a grounded wire is touched to the 
Hertzian circle directly opposite the spark- 
gap, that is, at a point an equal distance 
on each side from the spark-gap, there is 
no interference with the spark. J have 
cut the wire at the same place touched by 
the earthed wire and found but little if 
any interference, whereas if any other 
part of the circle is touched or cut there is 
interference. I have also made experi- 
ments with Geissler tubes, proving the 
same as above. By referring to the 
ELECTRICAL Review of May 10, 1899, 
you will find an article, “Wireless Teleg- 
raphy,” written by me, in which there is 
the following: “I always found the waves 
in long receiving wires divided them- 
selves into segments, the greatest energy 
always appearing at a loop half way be- 
tween two nodes, the energy diminishing 
each way from a loop as a node was ap- 
proached and falling off to almost nothing 
at a node. 

“If the coherer is placed at or near a 
node the action of the coherer would be 
considerably less than when placed at or 
near a loop.” 

This is the whole key to Professor 
Slaby’s arrangement, and anticipates his 
publication by one year and six or seven 
months. 

I published nothing about the con- 
struction or how to place the coherer at a 
loop, but claim I first published the prin- 
ciple of such an arrangement and believe 
it is the most scientific arrangement yet 
invented. I hope he may have great suc- 
cess with it, but I can not see why others 
may not apply the same principle, as I 
have prior right of publication, and it is 
free to all. ALFRED G. DELL. 

Baltimore, Md., April 3, 
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Reviews of Current Engineering and 


Scientific 


Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


condensed form, the substance of 
the principal articles appearing in 
the engineering and scientific press of this 
They represent 


T HE following paragraphs give, in 


and other countries. 
simply the gist of the article in each case, 
having been compiled and abstracted from 
the original sources, to which credit is 
given. The journals read for the prepara- 
tion of these abstracts are the principal 
publications in the English, French, Ger- 
man, Danish, Spanish, Italian and Portu- 
guese languages. These reviews of the 
technical press will appear regularly in 
the ELECTRICAL REVIEW. 


Electric Sodium Manufacture in Germany. 


An article by Herr H. Danneel give 
some interesting information concerning 
the electric sodium industry in Germany. 
Four establishments are engaged in the 
manufacture. At Bitterfeld, the Elek- 
trochemischen Werke uses no less than 
3,000 horse-power in the process, but in- 
formation concerning the output of the 
metal is not given. Another establish- 
ment, at Rheinfelden, uses 1,600 horse- 
power, the resulting sodium being con- 
sumed in the manufacture of cyanide and 
sodium superoxide. The Castner process 
ig used in the larger establishments.— 
Zeitschrift für Electrochemte (Berlin), 


March 6. 
P 


A Novel Model of Cable Insulation. 


In a long paper on the insulation of 
cables, by Mr. Georges Claude, the author 
describes the ingenious mechanical anal- 
ogy to the phenomena taking place in 
cable insulations in which there are points 
of discontinuity such as bubbles or grains 
of conducting matter. He takes up the 
theory of Hess, in which an element of 
such insulation containing a bubble, for 
example, may be considered as three con- 
densers connected in cascade, the middle 
one being shunted by the resistance. The 
mechanical analogy suggested consists of 
two reservoirs of liquid at different levels 
connected by a tube in which there are 
two or more elastic membranes. A by- 


of the World. 


pass tube around one of these makes it 
quite analogous to a bubble in the insula- 
tion, and the somewhat complicated math- 
ematical demonstration of Hess is greatly 
simplified by the consideration of this 
simple and very perfect analogy.—L’/n- 
dustrie Electrique (Paris), March 25. 
P| 
Calcium Silicide. 

A very interesting note has been pre- 
sented to the French Academy of Sciences 
by MM. H. Moissan and W. Dilthey. The 


history of this substance is given at. 


length. It was prepared first by the 
chemist Wohler, the discoverer of alumi- 
num, by heating melted calcium chloride 
with crystallized silicon. Many years 
afterward it was made in the electric fur- 
nace by Chalmot. A process for its manu- 
facture in a very pure state is described. 
A mixture of equal parts of pure calcium 
oxide and silicon is heated in a carbon 
tube by means of a current of 600 amperes 
at sixty volts. The melted mass should 
not remain too long in contact with the 
carbon tube, or considerable quantities of 
calcium carbide will be formed. In some 
experiments only 0.94 per cent of im- 
purities remain in the finished product. 
The reaction takes place according to the 
following equation: 
2 CaO + 5 Si = 2 Casi, + SiO. 
This material is decomposed by water 
with the formation of pure hydrogen.— 
L’ Industrie Electrique (Paris), March 25. 
P 


Electrical Contrivance to Prevent Collis: 
ions at Sea. 


A Russian engineer, of the name of 
Nicholas Gherassimoff, has invented an 
extraordinary device for preventing col- 
lisions at sea. The object of the arrange- 
ment is to guard against collisions by 
driving ahead of the ship electrically pro- 
pelled “feelers.” These feelers are three 
in number, and are driven at a depth 
under water such that they come in con- 
tact with any obstruction at a depth less 
than the draft of the ship. One of them 
moves directly ahead in the line of the 
keel, and the other two move in paths to 
the right and left of this line respectively. 
The three electrical cables controlling the 
feelers are united at a point on board the 


ship in such a manner that this point and 
the positions of the other feelers are at 
the corners of a square. A cable from the 
junction-point is then connected with the 
indicating apparatus. The feelers are 
controlled by current from the ship, and 
are provided with elaborate mechanism 
to indicate their striking any obstruction, 
or their deviation in one direction or the 
other. Each feeler is also supplied with 
a luminous floating signal carried by a 
buoy at the surface of the water.—Elec- 
trical Engineer (London), March 28. 
A 


A New Method of Measuring Coefficients 
of Self-Induction. l 


In a note before the French Academy, 
M. Paul Janet describes an extremely 
beautiful method for measuring small co- 
efficients of self-induction by the use of 
the singing are recently described by Mr. 
Duddell. If around a direct-current arc 
a shunt circuit is constructed having a 
self-induction and capacity, respectively, 
L and C, under certain conditions of 
burning the are gives out a sound, or 
musical note, having the period 
T=2r VCL.. By measuring, with a 
hot-wire ammeter, the current in the de- 
rived circuit, and with a voltmeter of the 
same construction the electro-motive force 
at the terminals of the self-induction coil, 
and by neglecting the resistance of the 
coil itself and the self-induction of the 
remainder of the circuit, the current is 
| oe Now, we already have w = sae 

40 ” r 
By eliminating the terms for the period 
of vibration between these three equa- 


9 


e C results. This 


permits of calculating the self-induction 
by means of the purely electrical meas- 
ures of capacity, voltage and current 
without requiring to measure the vibra- 
tion period of the sound produced by the 
arc. Self-induction coefficients as small 


tions, the formula L = 


as 0.001 henry may be measured with ac- 


curacy and precision by this means.— 
L’ Industrie Electrique (Paris), March 25. 
P l 

High-Tension Transmissions in Europe. 
An interesting list of high-tension 
power-transmission plants in Europe has 
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been published. At Como, in Italy, there 
is a 20,000-volt transmission plant under 
construction which will bring power to 
the city from a waterfall thirty-seven 
kilometres (twenty-three miles) distant. 
At Saragossa, 9,000 horse-power gener- 
ated by two waterfalls is transmitted 
from forty-five to eighty kilometres 
(twenty-eight to fifty miles) at 30,000 
volts. In the outskirts of Grenoble, 
France, 7,000 horse-power is distributed 
to a series of towns, among which are 
Voiron, Moirans and others, the total dis- 
tance being fifty kilometres (thirty-one 
miles). On this line a pressure of 26,000 
volts is used. The installation was put in 
service in February, 1902. At Betznau, 
in Switzerland, a new transmission has 
been put in, sending 10,000 horse-power 
sixty kilometres (thirty-eight miles) at 
25,000 volts. In Italy an elaborate in- 
stallation is in preparation on the Cellina 
River, where 15,000 horse-power will be 
developed and distributed to Venice and 
towns in the neighborhood. The extreme 
distance of this transmission will be ninety 
kilometres (fifty-six miles), and 26,000 
volts will be used as the initial tension. 
All of these installations use three-phase 
currents, and in all of them step-up trans- 
formers are used at the generating sta- 
tion.—L’Industrie Electrique (Paris), 


March 25. 
P 


A New Swiss Carbide Establishment. 

A new factory for making calcium car- 
bide has been started in the Canton of 
St. Gall, Switzerland. Two thousand four 
hundred horse-power is furnished by a 
mountain stream and current is gener- 
ated at 5,000 volts three-phase. The 
factory is about a mile away from the 
generating station, and an independent 
plant is provided for electric lighting. 
The pole line consists of iron poles set in 
concrete in sockets cut in rock. Every 
pole is thoroughly grounded, and a con- 
tinuous barb-wire lightning arrester is 
provided for the six-wire line, as well as 
lightning arresters of the usual European 
“horn” type at the ends. Eighteen fur- 
naces are operated, sixty volts pressure 
being used. The secondary conductors 
connecting the furnaces are of copper, a 
total weight of over 10,000 pounds of this 
metal being used for this purpose. The 
furnaces are of the vertical electrode type, 
the upper electrode being moved by hand- 
wheels and chains to regulate the length 
of the arc; 2,200 to 2,500 amperes of cur- 
rent are used in each furnace. The fur- 
naces are not continuous in operation, 
having to be cooled for recharging peri- 
odically, but twelve can be kept in oper- 
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ation at once. The consumption of elec- 
trodes is three kilogrammes (6.6 pounds) 
per ton of carbide. The combustible gases 
produced in the furnaces are saved and are 
utilized for lighting the streets and rail- 
road station of the small town of Fluma 
in which the plant is located.—L’Indus- 
trie Electrique (Paris), March 25. 
a 


An Accumulator Locomotive. 

The house of Koppel, in Berlin, has 
recently constructed for a Frankfort es- 
tablishment an accumulator locomotive 
weighing 5,500 pounds. This machine is 
provided with a four-horse-power motor, 
and hauls four cars, each weighing two 
tons, on rails at a speed of six miles an 
hour. The battery is composed of eighty- 
eight elements furnishing a maximum cur- 
rent of twenty-six amperes. Running 
light, the locomotive consumes eight am- 
peres. It makes twenty trips in twenty- 
four hours, the power required being ten 
kilowatt-hours per day. In this estab- 
lishment the cost of forage for two horses 
was from five to six marks per day, while 
the cost of electrical energy for the loco- 
motive is only 1.5 marks. The battery is 
charged eight times a day at intervals 
between trips, one hour and a half being 
employed for each charge—La Locomo- 
tion Automobile (Paris), March 27. 

a 
Disruptive Discharges. 

Mr. K. R. Johnson has taken up the 
study of the conditions of the formation 
of disruptive discharges. The conclusions 
he arrives at are that a higher potential 
difference is required for the first dis- 
charge than for following ones, while the 
oscillations are more intense from the first 
spark than those that follow it. The in- 
tensity of oscillation augments with the 
striking distance. The length of waves 
given out augments also in proportion 
with their intensity. Breakdown poten- 
tial differences are more regular when the 
negative pole of the apparatus is earthed. 
The potential difference of the spark he 
finds also to be independent of the ca- 
pacity connected to the extremities of the 
wire.—LEclairage Electrique (Paris), 


March 15. 
P) 


Liquid Chlorine Accumulator. 

An extraordinary type of accumulator 
depends for its action upon the chemical 
phenomena developed between zinc and 
liquefied chlorine. The reaction between 
zinc and this liquid has been applied 
already to the construction of primary 
batteries, but not hitherto to those of a 
secondary type. The apparatus invented 
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by Signor Pisca unites all the other quali- 
ties of accumulators with an electro- 
motive force and capacity superior to that 
of other types, and a higher efficiency. 
The cell resembles a hermetically sealed 
battery. In a cylindrical glass jar fitted 
with a flange around its mouth is placed 
a disc of zinc from which a rod projects 
out through a hermetically sealed opening 
in the bottom of the jar. The cover of 
the jar is of ebonite cemented on, and this 
carries a threaded rod of carbon which 
passes down and makes contact with a car- 
bon plate suspended a short distance above 
the zinc disc. Where the rod passes 
through the ebonite lid it is fitted with a 
conical screw thread, which makes a gas- 
tight joint. In the cover is also a hollow 
chamber closed with a threaded plug, and 
in this the liquid chlorine is introduced. 
To facilitate the action of the cell and in- 
crease its conductivity, a little alcohol or 
ether is added to the liquid, these carry- 
ing in solution zine chloride. In opera- 
tion the chlorine attacks the zine with a 
formation of chloride which is dissolved 
in the liquid. When the solution has been 
fully saturated the cell may be re 
charged in the usual way, the chloride 


_ being decomposed, the gas returning to its 


liquid state, and metallic zine being de- 
posited upon the disc in the bottom of 
the jar.—L’ Elettricità (Milan), March 30. 
P) 
Telephone Call Meter. 

In the new city exchange of the Post 
Office telephone department, in London, a 
system of meters for registering the num- 
bers of subscribers’ calls has been intro- 
duced. The meter rack is placed in the 
same room with the intermediate dis- 
tributing frame. The meters are mounted 
in strips, ten in a strip, these being placed 
in panels containing thirty strips. The 
meter consists of a long electromagnet, 
from the back end of which a flat piece 
of soft iron is brought around near the 
front, and hinged to this is a soft iron 
armature. When current passes through 
the coil of the magnet the armature is 
drawn toward the core and moves the 
ratchet wheel of a registering train of 
gears precisely similar to the ordinary 
bicycle cyclometer. The indications are 
shown as numbers and the meters read 
up to 9,999 calls, when they go back to 


zero and start over again. The secondary 
contact on the meter armature is also used 
in this installation to light a lamp at the 
operator’s position, thus assisting in super- 
vision. The meters are worked apparently 
from push-buttons and keys at the oper- 
ators’ positions and are not placed in the 
subscribers’ lines.—The Electrician (Lon- 
don), March 28. 


514 


ELECTRICAL REVIEW 


Vol. 40—No. 16 


INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Multipolar Type Generators. 

The multipolar type direct-current gen- 
erator, which is shown in the accompany- 
ing illustrations, is made suitable for all 
classes of lighting and power service in 
isolated plants where comparatively small 
units are required. Its form in general is 
both pleasing and artistic, as the illustra- 
tions excellently show, and the material 
and workmanship entering into its con- 
struction are of a high order of merit. 
The manufacturers claim that these gen- 


APPARATUS. 


arable for effecting an easy and rapid re- 


moval of the armature. This is very 


plainly shown in Fig. 1. 

The field coils are machine-wound on 
heavily insulated metal spools, the shunt 
and compound winding being placed on 
the same spool. The shunt winding is 
put on first and covered with heavy in- 
sulation. The compound winding:is then 
put on and the exterior of the spool is 
protected from mechanical injury by a 
layer of manilla rope. The armature 
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Fre. 1.—MULTIPOLAR GENERATOR, WITH PULLEY PEDESTAL REMOVED, SHOWING METHOD OF 
TAKING OuT ARMATURE. 


erators will carry their full-rated load at 
rated speed and rated voltage for twenty- 
four hours continuously, with a rise in 
temperature above the surrounding air 
not exceeding thirty-five degrees centi- 
grade on the armature and field windings, 
and forty degrees centigrade on the com- 
mutator. ‘They will also carry twenty-five 
per cent overload for two hours following 
a twenty-four-hour run with a very small 
increase in temperature above that of the 
surrounding air. 

The field frame is circular with in- 
wardly projecting poles all cast in one 
piece with the bed and pedestals. The 
pole faces are especially designed to pro- 
duce a magnetic field in which commuta- 
tion may be effected without sparking at 
the brushes and without shifting the 
brushes with changes of load. The top 
part of the pulley pedestal is made sep- 


shafts are made of hammered mild steel of 
the best quality and are very large and 
rigid for the various machines on which 
they are used. The armature core is held 
by bolts between heavy cast-iron flanges, 
which have extensions with ribbed sur- 
faces. This ribbed surface forms air pas- 
sages which are connected with a space in 
the centre of the core which is laminated 
and made from thin sheet steel of high 
permeability, thoroughly annealed and 
japanned. The armatures are all drum- 
wound of either round or bar copper de- 
pending on the size and voltage of the 
generator. The coils are continuous, with- 
out joints, and are soldered to the com- 
mutator leads. The commutators are 
large in diameter and the bars are deep 
and punched from rolled lake copper, and 
are insulated from each other and from 
the core by mica. 


Figs. 2, 3 and 4 give a very good idea 
of the brushes and brush-holder mech- 
anism. The carbon brush is attached 
firmly by screws to a large metal plate to 
which is soldered a flexible conductor, and 
this is attached to a binding screw on the 
brush-holder box. Contact between the 


Fies. 2, 3 AND 4.—BrusH-HOLDER MECHANISM 
AND BRUSHES. 


commutator and the brush is obtained by 


pressure of a small spiral spring which 
forms no part of the conductor circuit. 


The tension is adjusted by means of a 


self-locking thumb screw. The complete 
set of brushes and studs are mounted on 
a rocker arm which is operated by an in- 
sulated handle, which also serves to lock 
the rocker arm in its fixed position. 

The self-oiling bearings have rings 
which carry a continual supply of oil from 
the reservoir to the spiral grooves, which 
allow the oil to reach all parts of the 
journals. These are made of metal se- 
lected for its perfect action under severe 
conditions of friction. The bearings in 
the support on the pedestal are designed 
to allow for expansion and contraction, 
preventing the cutting of the journal if 
the oil becomes dirty or a sufficient quan- 
tity is not kept in the reservoir. This 
generator and an identical type of motor 
are manufactured by the Fort Wayne 
Electric Works, Fort Wayne, Ind. 
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Small Direct-Connected Units. 
In the automatic engines of the small, 
vertical type manufactured by the Racine 
Hardware Company, Racine, Wis., special 


ELECTRICAL REVIEW 
with rings in both valve and piston. The 


valve and governor are perfectly balanced 
and all moving parts are adjustable. The 
crank-shaft and connecting rods are steel 


SMALL DrrecT-CONNECTED UNIT, ENGINE SIDE OPEN. 


attention is given to the accomplishment forgings, the crank boxes being babbitt - 


of neatness of design, compact arrange- 
ment and rigid and substantial mounting 


ne 
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lined, ensuring cool running and freedom 
from cutting. The shaft is supported by 


SMALL DIRECT-CONNECTED UNIT, ENGINE SIDE CLOSED. i 


of the entire unit, so that these may be 
adapted for marine lighting, factory light- 
ing, office buildings, residences and any 
other places where economy of space and 
noiseless operation are desired. 

The engine is of the piston valve type, 


a broad out-bearing beyond the governor- 
wheel, which is ENA on an extended 
base of the engine, which, the company 
claims, secures perfect alignment and ad- 
ditional steadiness of motion. 
An automatic oiling system 18 provided, 
which permits of long continuous runs, 


IMPROVED Pusn-Burron F1 Us POCKET SWITCH. 
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as all moving parts can be lubricated 
while the engine is in operation. On all 
direct-connected engines a shield on the 
generator side is furnished, which makes 
the engine practically enclosed and pro- 
tects the armature from oil or water. The 
illustrations show the engine connected to 
two of the various types of standard 
apparatus. 


Push-Button Flush Pocket Switch. 


In the accompanying illustration is 
shown one of a complete line of single- 
pole, double-pole and three-way push- 
button flush pocket switches that are being 
manufactured by the General Electric 
Company, New York. These are designed 
to meet all requirements for such places 
where the maximum current is ten am- 
peres, and they are suitable for use on 
250-volt circuits. They can also be in- 
stalled in the standard outlet boxes regu- 
larly manufactured for.the reception of 
switches of this character. 

The mechanism, which consists of an 
unusually small number of working parts, 
is entirely enclosed in a substantial porce- 
lain box. A quick make and break is one 
of the characteristics of these switches 
and liberal contact surfaces prevent heat- 
ing. 

The quick positive action of the switch 
is accomplished by means of but one 
spiral spring which, with the other dis- 
tinctive features of the switch, precludes 
any possibility of sluggish action or 
loosening of parts. 

One of the switch-buttons is finished 
to correspond with the cover of the switch, 
while the other is black, thus a glance 
determines the position of the switch. 

The switch may be conveniently wired 
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from the front after being placed in posi- 
tion. The standard finish adopted for 
these switches is nickel, but other finishes 
can be furnished if desired. There is 
manufactured a cast-iron wall-pocket for 
use with these switches in connection with 
cleat or knob-concealed wiring. Separate 
nickel covers are also furnished for the 
installation of two switches or three 
switches. 


H 
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Armature and Coil Insulation by the 
Use of Armalac. 


The well-known insulating material 
“Armalac,? which has been used in elec- 
trical work now for more than ten years, 
is finding large application in the insula- 
tion of the armature and field coils of 
dynamo electric machinery, both in new 
apparatus and in repair work. 

In a pamphlet recently produced by the 
Massachusetts Chemical Company, which 
manufactures armalac, and entitled “How 
to Insulate an Armature,” some interest- 
ing and explicit directions are given for 
the various details of the process. Lamin- 
ations are insulated by dipping them in 
armalac, thinned down with petroleum 
naphtha until a film not over one one- 
thousandth of an inch thick is left in dry- 
ing. For large amounts of work the 
laminations are painted by passing them 
between two printers’ rollers, the lower 
one of which runs in 2 trough containing 
the compound. Laminations so treated 
are completely dried in a few minutes. 
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ARMATUKE Coil READY FOR DIPPING. 


Armature coils should be formed with- 
out fibre or tape and kept in shape with 
temporary lead clips. These coils should 
be baked in an oven at not over 150 de- 
grees Fahrenheit. The oven should be 
ventilated so that all moisture will be 
driven out of the cotton and out of the 
oven also. More than one hour baking 
is not necessary. Long-continued ex- 
posure to heat carbonizes cotton fibre and 
nothing but harm results. 

The hot coils should be taken from the 
oven and, without allowing them to cool, 
immersed in a bath of armalac. They 
should be allowed to cool off completely 
in the bath and then hung up to drip for 
five minutes. Then they should be re- 
versed in order that they may dry with a 


ELECTRICAL REVIEW 


thick even coat. They should not be 
baked. Several years’ supply of such 
coils can be made up without fear of 
deterioration. 

After putting any desired fibre on those 
portions of the coils which enter armature 
slots they should be wound with armalac 
tape, which is dry cotton thoroughly im- 
pregnated and coated with the compound 


TANK FOR * AMMALAC.” 


by specially designed apparatus. The 
company treats any desired thickness of 
quality of cloth and cuts it into tape 
and also furnishes aluminum bobbins for 
fast hand-winding. | 

The coils are then heated in the oven 
for fifteen or twenty minutes to cement 
the armalac of the first dip to the tape, 
and then, while hot, are dipped quickly 
in the compound. This time they should 
not be allowed to cool in the tank. The 
object of this final dipping is to close pin- 
holes and air spaces in the tape-winding. 
A thin even coat is desirable and is 
easily obtained by a careful workman. 
Coils so insulated are said to occupy the 
least possible amount of space, are not 
broken down and cracked by the rough 
handling of assembling and have a large 
margin of safety in insulation resistance. 

The following method of making a 
quick repair job with armalac in situa- 
tions devoid of the facilities of a fully 
equipped repair plant is recommended. 
The short-circuited coils should be re- 
placed with armalaced coils. These 
coils should be thoroughly heated, 
painted with the compound and dried for 


MACHINE FOR APPLYING TAPE. 


a few minutes over any obtainable source 
of heat. The armature may then be dried 
out by connecting it with a motor which is 
running under a heavy load and heating 
it thoroughly with the current, or a 
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temporary oven may be rigged up. 
When thoroughly hot it should be discon- 
nected and turned over and over in a 
shallow wooden box containing enough 
armalac to give the armature a thorough 
soaking. The armature can be kept on a 
pair of wooden horses during the whole 
operation. It should be allowed to drip 
fifteen minutes, still being turned over 
and over, and then put in place. Start 
it up at once. The load should be put on 
slowly and the speed should be kept down, 
but a 150-horse-power armature so treated 
may safely be brought to full load and 
speed in one hour from the time of start- 
ing and will not throw out enough to 
cause the least trouble. There is said to 
be no chance of failure if care is used and 
often much money can be saved by doing 
a two weeks’ repair job this way in a 
single day. 

Armatures insulated by this system can 
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MACHINE FOR REINSULATING FIELD COIL 
IRE. 


be taken apart and reassembled. The old 
coils should be warmed up in the oven 
and dipped in the compound bath. If a 
machine is to be shipped a long distance, 
or is to be laid aside for awhile, the com- 
mutator may be painted with armalac 
which will prevent the corrosion fre- 
quently seen on commutators. The paint 
can easily be washed off the face of the 
armature with naphtha. After armatures 
are completed they should receive a final 
coat of armalac, painted on and not 
baked. Unnecessary baking is expensive 
and a source of injury, not to the com- 
pound, but to the cotton and fibre. It is 
recommended that when armatures come 
in for repairs of any sort that they should 
be warmed up and dipped while warm in 
the tank of armalac. This fills up holes 
and weak spots caused by deterioration of 
cotton and fibre. Many “rotten” arma- 
tures are claimed to be kept in service by 
systematic baths in this compound. 

The booklet gives instructions for mak- 
ing dipping tanks, for special treatment 
of overheated field coils, ete. It is now 


in the second edition, is printed in French | 


and German and is mailed free upon re- 
quest. a 


April 19, 1902 


A Novel Propelling Mechanism for 
Vehicles. 
A decided novelty in the method of 
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device can travel without coming in con- 
tact with the ground. 
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A Cylinder Dust Bellows. 
The Smith-Hemenway Company, New 


Referring to the drawings, Fig. 1 York city, is introducing a cylinder dust 
application of driving power for propel- shows the play that the mechanism bellows which, it is expected, will prove 
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Fre. 1.—A NOVEL VEHICLE PROPELLING DEVICE, SHOWING TRACTION SCHEME AS APPLIED TO REAR WHEEL. 


ling vehicles is that designed by Mr. 
George G. Fackler, of Lorain, Ohio. The 
inventor transmits the power of a motor 
to a grooved wheel inside the rim of an 
ordinary pneumatic-tired rim, which is 


Fia. 2.—SHOWING TRACTION WHEEL As IT TRAVELS ON THE 


Roan R™. 


utilized as an endless track for the propel- 
ling wheel, as shown in Fig. 1. The en- 
tire weight of the rear part of the carriage 
rests on the driving wheel and furnishes 
the necessary amount of friction to over- 
come the inertia of the load. The chief 
claim of the invention consists in the pro- 
vision of the rim on which the propelling 


has inside the wheel. This is much 
or little according as the application 
of the power is greater or less, but 
is always supposed to allow the road 
rim to mount an ordinary obstruc- 
tion and the inventor 
claims almost entire sup- 
pression of vibratory mo- 
tion. Fig. 2 shows the 
traction wheel as it travels 
on the road rim. Guide 
wheels, used to keep the 
mechanism securely inside 
the rim, are shown at 8, 


9 and 10. The power is 
applied directly by means 
of the shaft, 14. The 
method of applying the 
power is preferably from 
an electric motor. The 
springs which take up the 
vibratory motion and the 
manner in which the load 
is carried are excellently 
shown in the accompanying illustration. 
The inventor claims that the wear of the 
tire is reduced to a minimum by reason 
of its not slipping and by reducing its 
tendency to skid, and another advantage 
is stated to be the roller motion which is 
secured through the traction wheel direct- 
ly connected with the motor without the 
use of differential or compensating gears. 


of very great value in the factory, ma- 
chine shop and in telephone or telegraph 
establishments. Any place that can not 
be reached by a brush can be cleaned with 
this cylinder dust bellows, the compressed 
air being forced into narrow crevices, re- 
moving all particles of dust from inac- 
cessible places. 

These bellows are carefully made, the 
wood used in the manufacturing taking 
two years to prepare. They have no metal 
mountings, and, in the case of telephone 
or telegraph exchanges or about dynamo 
mechanisms, a short-circuit is impossible 


AN IMPROVED CYLINDER Dost BELLOWS. 


while cleaning. The principal advantage 
appears to be the absence of any possi- 
bility of damaging the article to be 
cleaned, as the employment of force would 
be according to will, and the direction 
of the air projected being at all times 
under positive control. 
=> 
An Interesting Paper. 
To THE EDITOR oF THE PLecTRICAL Review :. 
Please find enclosed check for sub- 
scription for ELEOTRIOAL Review to 
January 1, 1903. I appreciate your inter- 
esting paper and wish you still greater 
success. 


EVERETT B. BLAKE. 
Life-Saving Service, 
Chincoteague Island, Va., March 14. 


We. 
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A New Glaze-Filled Insulator. 

It has been generally conceded that 
porcelain has an advantage over glas in 
respect to mechanical strength for insu- 
lators for high-tension transmission lines, 
the difficulty having been in making 
high-voltage insulators of porcelain to 
keep it uniformly free from flaws, and 
when this has been accomplished it will 
appear that porcelain insulators will pos- 
sess advantages peculiarly their own over 
those of glass. 


ELECTRICAL REVIEW 


threaded socket (4) for the usual pin. 
The outer shell (1) is provided with the 
usual notched head for the conductor, and 
like the intermediate part (2) is made 
bowl-shaped, so that the three are rela- 
tively thin shells, to be nested into each 
other. 

In making these ineulators, these sep- 
arately moulded parts are first dried out 
separately in an oven or kiln in the usual 
manner. The parts are then coated with 
glaze all over, and are fitted into each 


New G.uaze-Fi.uep INSULATOR, SHOWING METHOD OF CONSTRUCTION. 


R. Thomas & Sons Company, of East 
Liverpool, Ohio, claim that their manager, 
Mr. J. W. Boch, has accomplished the task 
of producing a flawless porcelain insu- 
lator of high insulating qualities, as well 
as of great mechanical strength, in his 
“glaze-filled”? insulator. During the past 
few years, on high-tension lines all over 
the country, this insulator has been put 
into practical use, and has met with sin- 
gular success. Mr. Boch’s patent on this 
insulator has recently been sustained by 
the United States Circuit Court. 

The invention is based primarily upon 
the fact that a thin piece of clay will 
mould and vitrify better than a thick one, 
and it is for this reason that Mr. Boch 
builds up his insulator out of two or more 
shells nested together. Referring to the 
illustration, Figs. 1, 2 and 3 show the 
three shells with which Mr. Boch makes 
up the triple petticoated insulator. The 
inner piece (3) is moulded with a suitable 


other and stood upside down, extra glaz- 
ing material being supplied at the joints 
in the annular channels between the petti- 
coats. The separately moulded shells are 
thus welded together with thin seams of 
glass-like glaze, and this welding has been 
found to be of so tenacious a character 
that the insulators can be broken less 
easily along the lines of the “glaze-filled” 
seams than elsewhere. | 

The completed insulator is shown in 
Fig. 5, Fig. 4 showing one cut in two, and 
this excellently shows the three shells and 
the intermediate glazed fillings which add 
to the electrical insulating qualities of the 
insulator as well as to its mechanical 
strength. 


Breast-Plate Transmitters. 

For a number of years all the larger 
switchboarde sent out by the L. M. Erics- 
son Company, Stockholm, Sweden, have 
been equipped with the breast-plate trans- 
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mitter, and it has been successfully 
demonstrated that very quick service can 
be secured by their use. | 

The swinging transmitter can not be 
placed very near to the operator’s mouth 
as it would then be in the way in the case 
of a reach for a distant jack. One hand is 
therefore employed a greater part of the 
time in holding the transmitter in prox- 
imity to the mouth. As seen in the illus- 
tration, the mouthpiece on the breast- 
plate can be adjusted to suit the operator, 
and is always in position whether the oper- 
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BREA8ST-PLATE TRANSMITTER. 


ator is sitting, standing or reaching out 
at one side. 

The apparatus is made up in a substan- 
tial and thorough form. All metal parts 
are of aluminum to ensure lightness, and 
a silk elastic strap with adjustable buckle 
allows the set to be fitted so as to suit 
any operator. The New York city office 
of the Ericsson Telephone Company is at 
296 Broadway. 

— 
An Interesting Compendium. 
[The Telegraph Age.) 

The Twentieth Anniversary Number of 
the ExrectrricaL Review, New York, 
Charles W. Price, publisher, made its ap- 
pearance February 15. The issue con- 
stituted a bulky volume and was an in- 
teresting compendium of much that is of 
value to the electrical fraternity. Not the 
least interesting of its pages were those 
reproduced from its first number. The 
advances made in the single feature of 
illustration were clearly shown by reason 
of marked contrast. Mr. George Worth- 
ington, well known to electricians & 
quarter of a century ago, founded the 
ELECTRICAL REVIEW, and the presentation 
of a full-page engraving testifies to his 
appreciation by the present publisher of 
that journal. 
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A New Traction CoMpaNny—The Hudson 
River Traction Company, with a capital of 
$1,500,000, has been incorporated in Trenton, 
N. J. The concern is empowered to dig 
tunnels, construct and operate railways, etc. 
The incorporators are: Samuel B. Law- 
rence, Herman C. Everdell, New York, and 
George B. Hanford, East Orange, N. J. 


INCREASE IN HAVANA RAILWAY StTocK— 
The shareholders of the Havana Electric 
Railway will meet on April 30 to vote on 
a proposition to increase the capital stock 
of the company from $11,000,000 to $12,500,- 
000, by the issue of $1.500,000 common 
stock. It is also the purpose of the meeting 
to make a consolidated mortgage securing 
$10,000,000 of the bonds. 


EXTENSIVE SYSTEM FOR FLORIDA WEST 
Coast—Application has been made at 
Tampa, Fla., for a charter to build a street 
electric light plant in Tampa, and construct 
200 miles of trolley lines over South 
Florida with Tampa as a centre. The Tampa 
Municipal West Coast Development Com- 
pany, with a capital of $1,000,000, is the 
projector of the scheme. 


NICARAGUA LIGHTING CONTRACT AWARDED— 
It is reported that a New Orleans firm has 
received a contract for electrically lighting 
the principal cities of the Republic of 
Nicaragua. The concession from the officials 
of the Nicaraguan Government includes the 
cities of Managua, Granada, Mesaya and 
Leon. It is believed that the water-power 
between Lake Managua and Lake Nica- 
ragua will be used as soon as the necessary 
power generators can be installed. A 
temporary steam-power plant will be erected 
for immediate use, however. The company 
will sell its current for the lighting of pri- 
vate residences and stores, as well as 
municipal purposes. 


THE SLABy-ARCO WIRELESS TELEGRAPHY— 
The trial experiments which were made in 
the harbor of Kiel of the Slaby-Arco and 
Braun systems of wireless telegraphy re- 
sulted in favor of the first-named system. 
There are forty-three vessels in the Ger- 
man marine fitted with the Slaby-Arco ap- 
paratus, and it is believed in Germany that 
the whole German fleet, naval and mer- 
cantile, will be fitted with such instru- 
ments. The Slaby-Arco system is controlled 
by the Allgemeine Elektricitiits-Gesellschaft, 
and the Braun system by Siemens & Halske, 
both of Berlin. An illustrated pamphlet 
describing in detail the advantages of the 
Slaby-Arco system, together with an exact 
description of the different apparatus, will 
be furnished on application to those who 
wish to inform themselves on the subject, 
by the Allgemeine  Elektricitits-Gesell- 
schaft. 

A New CANADIAN POWER COMPANY—A new 
company, to be known as the Dominion 
Power Company, with Charles D, Warren, 
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Charles Ritchie, Robert Davies, Allan H. 
Royce, Hugh Sutherland and Allan W. Bal- 
lantyne, of Toronto, as directors, is said to 
be petitioning for powers to incorporate a 
company to produce, generate and transmit 
electric and hydraulic power for lighting, 
heating, motor and other purposes; and also 
to run an electric railway between Niagara 
Falls and Toronto. The company will have 
a capital of $5,000,000, and proposes to se- 
cure power from the company which is now 
putting in an extensive plant on the 
Canadian side of the Niagara River. It ıs 
expected that this will be merely a trans- 
mission company, although the necessary 
privileges to generate electricity will be 
asked for. The Niagara, St. Catherine’s & 
Toronto Company has now twelve miles of 
railway in operation between the Falls and 
St. Catherine’s, and there is an open stretch 
of twelve miles between St. Catherine’s and 
Beamsville. Plans are now under way to 
build a stretch of road between Burlington 
and Mimico, and it is part of the plans of 
the new company to connect up these strips 
of road already in operation. 


NEW BRONX TROLLEY LINES—Extensions 
and improvements that will cost over 
$1,250,000 have been authorized by the 
board of directors of the Union Railway 
Company for its trolley system in the 
Borough of the Bronx. Work will begin at 
once and every possible effort will be made 
to push it to a spétdy completion. Among 
the most important lines that are to be re- 
built at once are the Third avenue line from 
128th street to Fordham, the West Farms 
branch from 144th street to the Bronx 
River, Westchester avenue from Third 
avenue to Prospect avenue, and the 138th 
street crosstown line from the north and of 
the Mott Haven Canal to Port Morris. The 
old-fashioned six-inch rails, which are now 
used on all of these branches, will be torn 
out and replaced with nine-inch, sixty-foot, 
103-pound rails. New branches will be 
constructed on St. Ann’s avenue and the 
Southern Boulevard to the junction of 161st 
street and Third avenue, on Morris avenue 
from 138th street to 161st street, and from 
the Fordham landing of the New York & 
Northern Railroad across the borough to 
Fordham. Another extension of improve- 
ment is that of the Sedgewick Avenue line 
from its present terminal in Highbridge to 
Morris Heights, this extension forming a 
connecting link in the western section of the 
city and completing a loop from the junc- 
tion of Third avenue and 16lst street by 
way of Highbridge and Morris Heights 
across Parkside avenue and directly east of 
the terminal at West Farms, crossing all 
other lines of the system. Extensions cov- 
ering several miles are contemplated in the 
city of Mount Vernon and the village of 
Pelham Manor; and it is also proposed to 
complete an extension in New Rochelle so 
as to connect with White Plains by way of 
Scarsdale over and through North street in 
New Rochelle. In addition to these exten- 
sions numerous improvements to rolling 
stock, terminal facilities, etc., will be made. 
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TELEPHONE AND TELEGRAPH 


RICHMOND, Va.—The Spotsylvania Tele- 
phone Company is extending its line from 
Lewiston to Childsburg and from Post Oak 
to McHenry. 


CANTON, OnHIo—The Canton Board of 
Trade has made a proposition to buy the 
stock of the County Telephone Company 
Exchange, an option of $250,000 having been 
taken. 


UvALDE, TEx.—Dean & Son have con- 
tracted to construct a long-distance tele- 
phone line from Uvalde to Rock Springs, 
also from Uvalde to Carrizo Springs. This 
line will take in the towns of Laguna, Mon- 
tell, Barksdale and Rock Springs, north, 
and Batesville, Loma Vista and Carrizo 
Springs, south. 


ATLANTIC City, N. J.—The Delaware & 
Atlantic Telephone Company has begun 
laying wires in conduits on a number of 
avenues in accordance with the ordinance 
recently passed by the city council. It is ex- 
pected that the electric lighting companies 
will shortly follow the lead of the telephone 
company. 


Kansas City, Mo.—The Home Telephone 
Company has applied to the board of public 
works for its approval of the company’s un- 
derground wire system, which includes in 
the uptown territory the district bounded by 
McGee and Washington and Third and 
Thirteenth; in the West bottoms by Ninth 
to Fourteenth, Santa Fe to Liberty. 


CLARKSHILL, INp.—Eighteen cooperative 
companies in the northern district of the 
farmers’ telephone system, through their 
representatives, have held a meeting to con- 
sider negotiations pending connection with 
La Fayette and Lebanon, and for better and 
more permanent connections with Frank- 
fort and Crawfordsville. The negotiations 
have been pending for some time, and it is 
understood that the independent companies 
are now willing to connect with the farm- 
ers’ systems. ` 


MILWAUKEE, WIs.—It is said that the 
Badger State Telephone Company will this 
year extend its line from Delavan by way of 
Rochester to Racine. The company now 
operates in Dane, La Fayette, Green, Rock 
and Walworth counties, with a committee 
made up of residents from each of these 
towns as a board of management. The head- 
quarters of the company will probably be 
Janesville. The Wind Lake Farmers’ Tele- 
phone Company is another corporation in 
the vicinity of Milwaukee which has been 
formed for the purpose of obtaining con- 


nections with the outside counties. 


St. PauL, MInn.—Work has begun in St. 
Paul upon a telephone tunnel which is to 
connect the Minneapolis and St. Paul sys- 
tems of the Northwestern company, and 
through which all the interurban wires of 
that company will be conducted. This is 
designed to obviate the possibility of an 
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interruption of the interurban service 
because of storms, and will also give 
the company increased capacity between 
the two cities. This change will in- 
volve an expenditure of approximately 
$100,000. Altogether the company will ex- 
pend $500,000 in the Northwest this year in 
betterments of its plant. A large portion 
of this will be spent in extensions of the 
present underground systems in Minneapolis 
and St. Paul, and additions to the pole sys- 
tems now under way will cost $100,000 more. 
Additional pole lines will be constructed and 
many improvements will be made on the 
various systems owned by the company in 
northern Minnesota and the two Dakotas. 


ROCKLAND, ILL.—The independent tele- 
phone companies, which have secured fran- 
chises in the three cities of Rockland, Moline 


. and Davenport, have merged their interests 


generally under the management of the 
Union Electric Telephone and Telegraph 
Company. This company has been granted 
a franchise to establish systems in these 
three cities, and the arrangements for active 
work of construction are under way and will 
be prosecuted vigorously so tha. the ex- 
changes in the three cities will be in opera- 
tion by early fall. The plan contemplates 
the installation of an exchange in Rockland, 
equipped to accommodate 1,500 subscribers, 
the Moline exchange having accommodations 
for 1,000 and the Davenpori exchange for 
2,000. It is oxpected that the total cost of 
installing the plants will be about $300,000. 
The work will necessitate the building of 
about eight miles of conduits in the three 
cities and the use of 150,000 feet of cable. 
The equipment will be of the most modern 
description. 


AUTOMOBILE NOTES 


CLUB ATTENDANT FOR AUTOMOBILES—The 
Automobile Club of America has announced 
that there is now on duty at the club, 753 
Fifth avenue, New York city, an attendant 
to take charge of automobiles that may be 
left on Fifty-eighth street. An electric 
bell has been placed at the east side (facing 
Madison avenue) of the porte-cochére lead- 
ing to the ladies’ entrance of the Plaza Bank. 
On ringing this bell the attendant will come 
to the sidewalk. 


Lone ISLAND AUTOMOBILE CLUB ENDUR- 
ANCE TEST—The Endurance Test Committee 
of the Long Island Automobile Club has 
made the following important announcement: 
Under non-penalized stops, are included 
those stops due to tire troubles, under the 
following restrictions: (a) Tires are to re- 
ceive no attention until they shall have be- 
come defiated, and it is apparent that further 
running in that condition shall prove 
destructive to either the car or tire, and (b) 
one hour shall be allowed as non-penalized 
time for such repairs; any time consumed 
in excess of sixty minutes during the entire 
run shall be subject to full penalty. Electric 
vehicles are to be allowed a total of sixty 
minutes for either recharging or relaying 
batteries. Any time in excess of a total of 
sixty minutes during the entire run will be 
subject to full penalty. 


ELECTRICAL REVIEW 


ELECTRIC RAILWAYS 


INDIANAPOLIS, IND.—It is reported that the 
Union Traction Company is working on a 
scheme for connecting Indianapolis with 
Chicago by an electric railroad system, 
which is to touch Noblesville, Tipton, 
Kokomo and Logansport. 


PUEBLO, CoL.—Plans have just been made 
public for a street and interurban railway 
system for Pueblo, which includes the line 
through the Arkansas Valley to La Junta 
connecting intermediate points. It is be- 
lieved that it will involve the expenditure 
of about $1,000,000, but it is stated that the 
parties conducting it have ample funds to 
at once carry out the project. 


LEBANON, ILL.—The Secretary of State at 
Springfield has been notified of the con- 
solidation of the Belleville & Suburban 
Railway Company and the East St. Louis 
Electric Railway Company with the Belle- 
ville Electric Railway Company and the 
East St. Louis & Suburban Railway Com- 
pany. There has also been an increase of 
capital stock from $300,000 to $2,975,000. 


NORWALK, Ou10—The Sandusky, Bellevue, 
Monroeville & Norwalk Electric Railway, 
which is being built by Philadelphia capi- 
talists, was granted an extension of fran- 
chise by a specially called session of the 
council, to June 1. The machinery for the 
power-house, boilers, dynamos, etc., is ready 
for shipment and the cars have been built 
and lettered, and the company is making 
every effort to complete the road as soon as 
possible. 


LOUISVILLE, Ky.—A_ fanchise granting 
the right of way for a railway other than 
one operated by steam, between Louisville 
and Mount Washington, has been bidden in 
by Mr. Payton N. Clark on behalf of resi- 
dents on and in the vicinity of Dalton Pike, 
along which the proposed route will run. 
The purchase of the franchise makes prac- 
tically certain the construction of an elec- 
tric line between Louisville and Mount 
Washington. 


ELKHART, IND.—Elkhart capitalists are 
preparing to build an electric line from this 
city to Nappanee, twenty miles in length, to 
bring into communication territory contain- 
ing 10,000 village and country people. The 
Michigan Hydraulic and Electric Power 
Company is also petitioning for a franchise 
to build an electric line from Elkhart to 
Kalamazoo, but the matter is being held in 
abeyance until the route of the Elkhart in- 
terests has been decided upon. 


New ALBANY, IND.—The New Albany, Jef- 
fersonville & Sellersburg Rapid Transit Com- 
pany will at the next meeting of the city 
council ask for a right of way over one of 
the streets to reach the business centre of 
the city. The company filed articles of in- 
corporation several months ago. Louis 
Scheneck, of Seymour, is president. Judge 
J. H. Stotsenburg, of this city, George Holz- 
bog and George H. Voigt, of Jeffersonville, are 
members of the board of directors. Nearly 
all the right of way has been secured and 
it is said the construction of the road will 
be begun this spring. 
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ELKHART, IND.—The Michigan Hydraulic 
and Electric Company, of Coldwater, Mich., 
has asked the Elkhart city council to grant 
it a franchise for an electric street railway 
to enter the city from the east and connect 
with the Big Four and Lake Shore steam 
railways and the Indiana Railway Company’s 
interurban electric lines. The Michigan 
company—of which the officers are: Presi- 
dent, A. J. Roate, of Kingston, Pa.; secretary, 
Robert Van Schoick, of Scranton, Pa., and 
manager, Dr. Stewart, of Coldwater—proposes 
to connect Kalamazoo and this city, passing 
through Schoolcraft, Coldwater, Sturgis and 
other Michigan points and Bristol. 


NEW INCORPORATIONS 


HARRISBURG, Pa.—Mechanicsburg Light, 
Heat and Power Company. $20,000. 

CuicaGo, ILL.—Keokuk & Hamilton Water 
Power Company, Hamilton. Capital stock, 
$2,500 to $5,000. 

Des MoINeEs, Jowa—Turkey Valley Tele- 
phone Company; $10,000. Lee County Tele- 
phone Company, Ft. Madison; capital, 
$1,200. Farmers and Merchants’ Mutual 
Telephone Company, Ottosen; $10,000. 

TRENTON, N. J.—The Trenton Heat and 
Power Company. $500,000. Incorporators: 
Edward Murray, city clerk of Trenton; 
Charles A. May, president of the water 
board; Charles H. Baker, former tax re- 
ceiver, and John H. Backes. 

DENVER, CoLt.—Pueblo Interurban Railway 
and Power Company, Pueblo. $500,000. 
Directors: James B. Orman, E. G. Middle- 
kamp, Andrew Park, A. P. Busey, O. E. 
Clark, Frank Finney and M. G. Saunders. 
To build a line from Pueblo to La Junta. 

ALBANY, N. Y.—The Stromberg-Carlson 
Telephone Manufacturing Company, of 
Rochester. $3,000,000, of which half is pre- 
ferred stock. Directors: Alfred Stromberg, 
Androv Carlson, Charles A. Brown, of Chi- 
cago; Eugene H. Satterlee, of Pittsford, 
N. Y.; Thomas W. Finucane, Frederick 
Cook, Charles E. Angle, W. B. Duffy and 
John C. Woodbury, of Rochester. 

SPRINGFIELD, ILL.—Tbe Chicago & Mil- 
waukee Electric Railroad Company; $300,- 
000; the incorporators and first board of 
directors are: Albert C. Frost, George M. 
Seward, Charles B. Wood and Horace S. 
Oakley, all of Chicago, and Joseph W. 
Maulk, of Highland Park. The Lawrence- 
ville Light and Water Company, Law- 
renceville, certified to an increase of capi- 
tal stock from $25,000 to $32,000. 


Jersey Ciry, N. J.—National Telegraphone 
Company, principal office, 83 Montgomery 
street, Jersey City, N. J.; object, manu- 
facture telegraphones; capital, $2,000,000; 
incorporators: Edwin L. Granel, Geo. E. 
Milligan, Allen E. Kilby. Union Railway 
Power and Electric Company, principal 
office, 243 Washington street, Jersey City, 
N. J.; object, manufacture electr-c power, 
capital, $100,000; incorporators: Nelson R. 
Vanderhoof, W. M. Greene, Edward Cuddy. 
C. K. Manufacturing Company, principal 
office, 15 Exchange place, Jersey City, N. J.; 
objects, manufacture electric motors, etc.; 
$50,000; incorporators: Frederick F. Leav- 
ens, Chas. H. Langdon, Jr, Arthur F. 
Stanley. 
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ELECTRICAL SECURITIES 


Dealings averaged something like a mil- 
lion shares each session of the New York 
Stock Exchange last week, which was 
the most exciting so far this year. Al- 
though the continued bullish sentiment pre- 
vailing has attracted some increased public 
interest, the market lacks very much in this 
one element of strength, and the larger 
commission houses still complain of poor 
business. 

Money holds firm and crop returns are 
highly favorable, with the spring planting 
presenting the probability of a splendid 
yield. There is, however, no real founda- 
tion for the recent animated bull cam- 
paign, other than the ordinary prospect of 
good times. The pending application of the 
state of Washington to bring the case of the 
Northern Securities Company directly before 
the Supreme Court is of interest, as it makes 
possible a much earlier final decision than 
in the suit brought by the Federal authori- 
ties in the lower court. 

The report current that negotiations lead- 
ing to the termination of the war in South 
Africa has had a strengthening effect on the 
London market. 

ELECTRICAL SECURITIES FOR WEEK ENDING 


APRIL 12. 

New York: Closing. 
Brooklyn RiTis.6% dsiiiew vs sadw inh 65 
Con; [GBS oe tie es inca yaad ee Boi 224% 
Gen Elere rraren e 331 
Kings Co. Elec................... 199 
MAR Tels occ iid os rire nonsi oak 133% 
Met. St. Ry...... ooon anaana. 152% 
N. Y. & N. J. Tel. Co.............. 169 
Telep., Tel. & Cbl. Co............. 5 
Westinghouse Mfg. pf............ 22614 


General Electric reached the high-record 
mark of 334. As has been noted before this 
has been a most prosperous year for this 
company. Westinghouse Electric made a 
sensational gain of 19 points. The simul- 
taneous rising of these two. companies has 
Started anew the rumors of a merger of in- 
terests, but so far there has been nothing 
but denials from authoritative quarters. 


Boston: Closing. 
Am. Telep. & Tel................. 183 
Edison Elec.................000. 267% 
Mass. Elec. pf................005. 963 
New England Tel................. 149 
Western Telephone & Telegraph... 104% 

Philadelphia : Closing. 
Elec. Co. of America.............. 71% 
Elec. Stor. Bat. c.............20.. 75% 
Elec. Stor. Bat. pf.............08. 75% 
Philadelphia Elec................ 5% 
Union Traction.................2. 44% 
United G: 12-C0s sds cetoesiwene es 122 


Union Traction was one of the animated 
stocks on the Philadelphia market this week. 
Electric Company of America, though not 
very active, was firm upon the strength of 
promising figures which have been published 
as to the condition of the company. Elec- 
tric Storage Battery and United Gas Im- 
provement were also features. 


Chicago e Closing. 
Central Union Tel................- 40 
Chicago Edison Light.-........... 175 
Chicago Telep...........--cseeees 175 


Metropolitan El. pf..............+. 92 
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National Carbon...............06. 
National Carbon pf............... 90 
Union Traction.................. 19% 
Union Traction pf................ 571 


Union Traction was a strong feature of the 
market in Chicago. This was apparently 
due to the higher quotations which were 
made for it in New York. 


| PERSONAL MENTION 


Mr. P. H. ALEXANDER, one of the “old- 
timers” in the electrical fraternity, has 
lately been made general manager of the 
Magneto Electric Company, a concern mak- 
ing magneto fire-alarm and other apparatus 
and having its offices in New York and fac- 
tory at Amsterdam, N. Y. 

Mr. Patrick B. DELANY, of South Orange, 


`N. J., lectured before Sibley College, Cornell 


University, on the eleventh instant on 
“Synchronous Multiplex and High-Speed 
Automatic Telegraphy.” A large amount of 
apparatus was used, and a demonstration 
of 7,000 words per minute given. 

Mr. A. H. Mustarp has located an office 
at No. 120 Liberty street, New York city, 
where he will represent the Pittsburg Trans- 
former Company as sales agent for New 
York, northern New Jersey and the New 
England states. Mr. Mustard has a large 
acquaintanceship in the electrical field, and 
was for seven years connected with the Wag- 
ner Electric Manufacturing Company in this 
territory. 

Mr. FERDINAND LUTHY. a prominent banker 
and capitalist of Peoria, Ill., and a large 
owner in the Royal Electric Company of 
that city, was a New York visitor last week. 
Mr. Luthy reports business in general quite 
active in the Middle West, and the Royal 
company busy filling orders for the alter- 
nating machinery which it manufactures. 
Plans for increased facilities to meet the re- 
quirements of its growing business are be- 
ing considered. 

Mr. GrEorceE G. Warp, vice-president and 
general manager of the Commercial Cable 
Company, and Mr. Charles Cuttriss, chief 
electrician of the same company, are on the 
Pacific coast arranging for a landing place 
for the new Pacific cable which their com- 
pany proposes to lay. The new cable will 
extend from the California coast at San 
Francisco to Hawaii and from there to the 
Philippines, and will be completed to the 
former island by November of the present 
year. 


LEGAL NOTE 


CONTRIBUTORY NEGLIGENCE A BAR TO RE- 
COVERY—The modification of the rule that 
one guilty of contributory negligence can 
not recover for injuries negligently inflicted, 
which permits a recovery in case defendant 
might, after discovering plaintiff’s peril, have 
avoided the injury, is held in Baltimore Con- 
sol. Ry. Co. vs. Armstrong (Md.) 54 L. R. A. 
424, to be inapplicable, where plaintiff, in 
attempting to put a parcel on the front plat- 
form of a street car, negligently stood on 
the side toward the other track, and, upon 
perceiving a car approaching became con- 
fused and got caught between the cars and 
was injured. 
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ELECTRIC LIGHTING 


ENSLEY, ALa.—It is understood that the 
Central Light and Power Company will be- 
gin immediately the erection of its plant 
for the generation of electricity with which 
to light the city, as provided in its con- 
tract. 


New ALBANY, INp.—The city electric light 
plant has been sold by the Light, Heating 
and Power Company to Chicago investors 
for $147,000. The same interest is sup- 
posed to hold control of the waterworks, 
by recent purchase. 


WILKESBARRE, Pa.—The West Electric 
Light, Heat and Power Company is branch- 
ing out in all directions, and will, in the 
course of a few days, be in a position to 
furnish the residence and business houses 
of Nanticoke with improved lighting facili- 
ties. 


DELHI, N. Y.—At the regular session of the 
board of trustees of Sidney Village, a fran- 
chise was granted to the Standard Light, 
Heat and Power Company to erect poles 
and wires in that village, subject to regu- 
lation of the board, for the purpose of sup- 
plying electric lights. 


AvucustTa, Ga.—It is announced that an 
up-to-date plant in every particular will be 
installed, an underground system being 
adopted in the principal business sections 
of the city. The probability is that a mutual 
cooperative scheme will be effected, each 
citizen becoming not only a customer but a 
stockholder. 


VANCOUVER, WasH.—The city council has 
advertised for bids on the proposed sale of 
the electric lighting plant. The resolution 
recently passed recites that the city is in 
need of improved lighting service and that 
a contract may be entered into by which 
a municipal plant of sufficient size to meet 
all requirements for some years may be se- 
cured. A franchise will likely be granted 
for from ten to twenty-five years with cer- 
tain restrictions. 


PHILADELPHIA, Pa.—The Electric Com- 
pany of -America, with headquarters in 
Philadelphia, closed on December 31, 1901, 
one of the most satisfactory years since it 
was organized. The net earnings from 
operating subsidiary companies are largely 
in excess of the present dividend, and the 
surplus account shows a credit balance of 
about $900,000. The company has been 
putting its various plants in first-class con- 
dition and the net earnings from their 
operation are steadily increasing. It is 
stated that for the months of January 
and February of the present year the in- 
crease was over thirty per cent in excess 
of the same months of 1901. It is proposed 
at the annual meeting, April 22, to eliminate 
the assessable feature of the stock of the 
company and reduce the capital to a paid-up 
basis. The officers of the company are: 
Colonel A. Loudon Snowden, president; Mr 
H. T. Hartman, vice-president, and Mr. F. B. 
Ball, treasurer. 
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INDUSTRIAL ITEMS 


LINDSLEY BROTHERS COMPANY, Menominee, 
Mich.; Portland, Ore., and Spokane, Wash., 
makes a specialty of fifty to eighty-foot 
cedar poles. This company is a wholesale 
producer, and has facilities for prompt ship- 
ment of large contracts. 


THE PAWLING & HARNISCHFEGER COMPANY, 
Milwaukee, Wis., states that tne demand 
for electric traveling cranes is satisfactory 
in every way. This company has recently 
booked orders for forty-five cranes and 
hoists to representative firms throughout 
the country. 


THE STERLING ELECTRICAL MANUFACTURING 
CoMPANY, Warren, Ohio, is the manufact- 
urer of the “Sterling Special” incandescent 
lamp. This is made with a spiral filament, 
and is guaranteed to give full-rated candle- 
power in every direction including the sides 
and tip of the lamp. 


CHARLES WARNER COMPANY, New York 
city, manufacturer of “Limoid,” a prepared 
lime compound, is distributing a series of 
eight advertising cards calling attention in 
quaint and attractive forms to the benefits 
and economies which may be taken advan- 
tage of by the use of this product. 


THE STERLING-MEAKER COMPANY, manu- 
facturer of “Sterling” safety brakes, fare 
registers, sand boxes, fenders and trolley 
retrievers, will remove on April 30 its office 
and factory to 420 and 422 Ogden street, 
Newark, N. J., to which address all mail 
and shipments should then be sent. 


THe D. M. STEWARD MANUFACTURING CoM- 
PANY, Chattanooga, Tenn., reports a brisk 
demand for its patent specialties. ‘This 
company is widely known as the manu- 
facturer of “Lava” insulators, and also of 
“Stainoff,’ a composition for removing 
grease, paint or ink marks from the person. 


“HOLOPHANE” glass is a pressed glass re- 
sembling cut glass having vertical prisms 
on the inside for diffusing the light and 
horizontal prisms on the outside for direct- 
ing the light. Globes are made of this glass 
for particular conditions of lighting and 
have been in use for some time with success. 
Holophane glass globes are handled by the 
Central Electric Company, Chicago. 


James S. Barron & Company, New York 
city, manufacturers and wholesale dealers 
in general electric supplies, will occupy 
their new building on the southwest corner 
of West Broadway and Franklin street about 
May 1. The company will have larger ac- 
commodations for attending to the wants 
of its customers, and will be pleased to see 
its friends in its new headquarters. 


THe WARREN ELECTRIC AND SPECIALTY 
Company, Warren, Ohio, is the manufact- 


‘ urer of the new type “Peerless” lamps. 
‘These lamps were recently used, and gave 


great satisfaction, for the entire illumina- 
tion of the public square at Cleveland, Ohio, 
during the G. A. R. encampment. Revised 
price lists are now ready, cancelling all 
previous quotations, and these will be sent 
on application to the company. 

THe BERGMAN MANUFACTURING COMPANY, 
Sacramento, Cal., is placing on the market a 
new product which is called ‘Titanite.” This 
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is a material which the manufacturer claims 
is a reliable substitute for hard rubber for 
electric insulators, a product of the company 
being the Bergman improved telephone 
mouthpiece made of titanite. The com- 
pany will be pleased to open correspondence 
with those who may be interested. 


THE AMERICAN CARBON AND BATTERY CoM- 
PANY is the name of the reorganized com- 
pany of St. Louis, Mo., which has taken 
over the interests of the Booker Carbon 
Battery Company. This company will con- 
fine its operations particularly to the manu- 
facture of open and closed circuit batteries. 
New and improved machinery is being in- 
stalled and the very highest grade carbons 
for batteries, telephone and electrical con- 
struction work will be manufactured. 


THE CONSOLIDATED RAILWAY ELECTRIC 
LIGHTING AND EQUIPMENT COMPANY, general 
offices 100 Broadway, New York, has pro- 
duced a magnificent and beautiful “New 
York Souvenir Calendar.” Scenes descrip- 
tive of typical places in the greater city are 
splendidly printed on fine matt paper in 
photographic tints. Under each reproduc- 
tion, following the title, is a descriptive 
verse or paragraph. This is probably the 
most beautiful calendar which has been 
issued anywhere at any time. 


THE STANDARD POLE AND TIE CoMPANY, of 
44 Broad street, New York, has received the 
order from the Dayton, Lebanon & Cincin- 
nati Railroad Company for the poles to be 
used on the line now under process of con- 
struction. This line is being built by the 
Appleyard-Green Syndicate, the parties who 
have already built the Dayton, Springfield 
& Urbana Railroad, and the Columbus, Lon- 
don & Springfield Railway. Southern white 
cedar or juniper poles were used on both 
of these roads last year, and proved so satis- 
factory that they were ordered for the new 
line. 


THE SIMPLEX ELECTRICAL CoMPANY, Cam- 
bridgeport, Mass., has recently been made 
the recipient of a monograph presented by 
the employés of the company. This com- 
pany has for many years made special efforts 
to bring about harmonious and kindly re- 
lations between the management and the 
employés, recently promulgating a profit- 


sharing plan by which some $3,000 was di- 


vided among employés who had been in con- 
tinuous employment for a period of twenty- 
six months. The evident appreciation of 
the employés indicates that the expectations 
of the company are likely to be realized. 


F. B. Bapt & CoMPANy, engineers and gen- 
eral sales agents, Monadnock Block, Chicago, 
have recently increased their list of agencies. 
This house has for many years represented 
the Weston Electrical Instrument Company 
and the Ward Leonard Electric Company. 
Among the houses which it represents now 
in addition are the Osburn Flexible Conduit 
Company, of New York, manufacturing 
“Plexduct,” and the Perfection Rail Bond 
Company, manufacturing the “Perfection” 
rail bond. Professor F. B. Badt, the head of 
this company, is one of the best known 
electrical engineers of the United States. 


THe BULLOCK ELECTRIC MANUFACTURING 
Company, of Cincinnati, is sending out a let- 
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ter signed by Mr. George Bullock, the presi- 
dent, stating that the company is increasing 
its manufacturing facilities which will make 
possible the building of machinery in units 
as large as 10,000 kilowatts capacity. The 
present works of the company are now 
running night and day. The letter con- 
cludes with the following paragraph reply- 
ing to statements that are reported to have 
been circulated respecting the affairs of the 
company: “The success of the Bullock 
Electric Manufacturing Company in build- 
ing both direct and alternating-current ma- 
chinery and its rapid growth have been 
phenomenal and the Bullock company is in 
business to stay.” 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill., is placing on the mar- 
ket a new product called rosin solder. The 
company has for some time manufactured this 
material for its own use, it being used exclu- 
sively for all its telephone and switchboard 
work. The relative advantages of rosin 
solder for telephone purposes are at once 
apparent, there being no acid whatever 
used in its manufacture or any other ma- 
terial that would tend to corrode soldered 
connections. It is much cleaner, more con- 
venient, takes up small space and is wound 
on spools, the same as wire, and therefore 
can be haa in any quantities. The company 
at the present time has a capacity of 500 
pounds daily. The finished product has the 
appearance of spools of flattened wire, being 
about one-eighth of an inch in width. This 
company will be glad to quote prices on this 
material in quantities to suit the purchaser. 


THE AMERICAN STEEL AND WIRE COMPANY 
has issued from its Chicago office a card con- 
taining the following respecting the 
Charleston Exposition: 

We wish to call your attention to the fol- 
lowing facts: 


1. There is an exposition at Charleston, 
S. C. 

2. We have an exhibit there. 

3. The following statement of facts is en- 
dorsed by the Exhibitors’ and Concession- 
aires’ Club, representing the largest firms 
at the exposition. 

4. The Charleston Exposition is open for 
business. 

5. The exhibits are in place. 

6. Barring Chicago and Buftalo, it is the 
finest and handsomest exposition ever seen 
in this country. 

7. In electrical lighting it is far ahead of 
any exposition ever held in this country, 
excepting Buffalo, and compares very 
favorably with that. 

8. The facilities for reaching the expnsi- 
tion are beyond anything ever offered p 
public in the way of excursions, & rate 
$22.50 having been made from New ee 
to Charleston and return. A proportiona 
rate being made from other ae Splen 

id stop-over privileges are given. 

i 5 Nee city of equal population a 
United States has ever tackled a Cai 
of such magnitude and carried it thr 

with such splendid success. Soneti nie 

10. Charleston, with its heey aimate 
torical associations and delig 


is well worth a visit. 
11. Can’t you come down per 


visit it? 
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ELECTRICITY IN THE MODERN 
SHIPYARD. 


On other pages of this issue will be 


found an illustrated description of the 
magnificent plant of the Fore River Ship 
and Engine Company at Quincy, Mass. 
This shipyard presents one of the finest 
examples of electrical-power distribution 
that has yet been erected. Throughout 
the whole of its large extent motive power 
is applied to a great variety of tools and 
machines by means of electric power gen- 
erated at a conveniently placed central 
station. Indeed, of the various activities 
which go to make up the complex in- 
dustrial unit known as a shipyard, all in 
this case are more or less dependent upon 
electric power. 

The economies resulting are extraordi- 


nary. From the very nature of the work 
carried on in the building of vessels the 
various operations of making a hull and 
its interior fittings, of building engines 
and auxiliaries, of constructing the car- 
penter and joiner work, the decorations 
and fittings of a ship, are scattered over 
a considerable area. To operate the 
various shops and tools necessary to this 
work by steam engines directly would 
require the installation in the yard under 
consideration of at least thirty or forty 
engine plants with their accompanying 
The saving in the one item of 
supervision of these plants runs into a 
large annual total. But more than this, 
the high power-efficiency realized by cen- 
tralizing power generation enables the 
work of the yard to be done with the 
utmost economy of power, and with 
beautiful simplicity and ease. A further 
advantage is obtained in the flexibility 
of power which is attained by the use of 
the electrice motor—an appliance which 
can be put on the wall or the ceiling, made 
part of a tool,or attached directly to it in 
the most convenient way. Without entering 
into any discussion of the ship-building 
industry it may safely be said that no 
yard equipped with the older appliances 
ought to be able to compete with one in 
which the high efficiency of application 
attained in this instance is shown. 


boilers. 


ae 


CONDUITS IN CITIES. 

It is expected that this summer will see 
the installation of conduit systems in a 
large number of cities wherein wires have 
hitherto been maintained overhead. 
Throughout the country there has been a 
general movement on the part of munici- 
pal authorities to compel the placing of 
wires underground, and to the decrees of 
city councils and the like electrical com- 
panies of various sorts must of necessity 
bow. | : 

The installation of such conduit sys- 
tems presents the opportunity for making 
a mistake which has not infrequently been 
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made in the systems already laid down, 
and which largely parallels the experi- 
ence of telephone companies in putting 
up their cable systems and lines. The 
cost of conduit construction is great. 
Companies necessarily hesitate at increas- 
ing the investment for underground work 
further than seems immediately necessary. 
The consequence of this false economy has 
been again and again that conduit sys- 
tems have had to be opened and enlarged, 
always at a great cost for replacing the 
street surface and for the necessary 
preparation work. 

The point upon which it seems wise to 
insist is that conduit systems laid down 
now should be large enough to take care 
not only of such extensions as are im- 
mediately apparent, but also of those that 
the future is practically certain to bring 
in any progressive city. The demand for 
telephone lines is constantly increasing, 
and any plan contemplating an extension 
of less than one hundred per cent on tele- 
phone conduits will soon be found entirely 
inadequate. The same is true, to a less 
degree perhaps, of electric lighting con- 
duits, while there always remains in any 
case the chance that new developments 
will require the installation of new lines 
of conductors of some sort perhaps not 
now even considered, and these of course 
will require room in the permanent un- 
derground constructions. Since the de- 
preciation on conduits is small an in- 
creased investment in them represents 
practically only an expense equivalent to - 
the interest charge upon the money re- 
quired. 

The wisdom of joint conduits for the 
occupancy of telephone and telegraph and 
other light current wires on the one hand, 
and electric light and power wires on the 
other, has formed the subject of no little 
discussion. The trend of opinion seems 
to be that there is nothing particularly 
dangerous in maintaining such conductors 
in the same conduits, provided the cables 
are brought out to separate manholes. 
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The danger seems to lurk in the manhole 
in which heavy current and light current 
wires are placed together, and in which 
the employés of telephone companies, 
familiar only with the small current cir- 
cuits used in that art, have to come in 
contact with wires carrying high voltages 
and heavy currents. If this precaution is 
taken and the manholes are separated, 
the cost of a conduit system can generally 
be reduced considerably, as the excavation 
of streets and replacing of the surface 
may be done once for all for each system. 

The same remarks apply to taps into 
blocks or buildings from these systems. 
It should be the endeavor of those who are 
planning subways to put down sufficient 
material to obviate the necessity of again 
opening the streets for as long a time as 
possible. In most American cities, es- 
pecially in the business parts, the blocks 
are solidly built and contain an open 
space in the centre into which the rear 
premises on all four sides of the square 
abut. Service connections from the con- 
duits should always, if possible, be taken 
into these interiors of blocks, where wires 
may radiate from a pole conveniently 
placed into the rear extensions of the 
buildings, thus obviating the necessity for 
separate services for each building or 
group of buildings. 

Those companies which practise the ap- 
parent economy of putting down only 
such conduit material as is necessary for 
the immediate conduct of their business 
will soon find themselves in difficulties 
and antagonized by municipal authorities 
and property-holders on account of the 
frequent opening of streets necessary to 


the enlargement of their systems. 


MAIN-LINE ELECTRIC TRACTION. 


Of all the various problems that con- 
front electrical engineers perhaps the 
most interesting and confusing is that of 
the application of electricity to main-line 
railroads, such as are now operated by 
steam. It has been, perhaps, too gener- 
ally assumed that the successful opera- 
tion of street railway cars by electricity 
has shown the way to the suppression of 
the locomotive and the installation of 
electrical service on all of our railways. 
There is no doubt that at present elec- 
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trical appliances may be made which 
would replace the locomotive with ad- 
vantage in certain directions, but the 
question of electric traction for railroads 
is one that includes many phases and in- 
volves considerations of a highly complex 
and almost multitudinous character. 
The railroad of to-day is an evolution 
from the post road and the stage coach. 
Early in the last century it was found 
that the:increasingly heavy traffic of cer- 
tain English coal mines made the main- 
tenance of ordinary road surfaces prac- 
tically impossible. As a consequence the 
tramroad was invented,and iron rails were 
laid down, upon which the wheels of the 
coal wagons moved between the mines 
and wharves, where the fuel was loaded 
into vessels. The motive power was still 
the horse or the mule. To apply the 
steam engine, then rapidly being devel- 
oped for stationary purposes, to this 
variety of road, was the next step and the 
success of the application inaugurated 
railroads as we now know them. From 
this humble beginning there has devel- 
oped the railroad of to-day, differing in 
each country of the world and even from 
section to section of the different states 
in its type and character, though largely 
standardized as regards gauge and the 
character of its motive-power equipment. 
The business of a railroad involves the 
transportation of passengers and freight, 
and in each of these great divisions there 
is a large number of classes. For example, 
the considerations governing the success- 
ful and economical handling of heavy 
freights, such as coal and ore, do not 
apply to the transportation of light 
freights which must be moved rapidly, 
such as mail, express and perishable 
goods. Passenger service is divided into 
many classes, of which the extremes may 
be considered as high-speed, long-die- 
tance, so-called express service, and local 
or suburban transportation involving the 
use of trains making many and frequent 
stops and running at moderate speeds for 
short distances. The growth of railroads 
has involved the solution of difficult prob- 
lems of termini, and of the swift and ex- 
peditious handling both of goods and 
passengers under a bewildering variety of 
circumstances, The complexity of the 
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question involved is sufficient tc give 
pause even to the most ardent inventor 
who produces a method which he claims 
to be satisfactory for all railway purposes. 

The development of the steam locomo- 
tive has been astonishingly successful and 
these machines, although of acknowledged 
inefficiency as regards their consumption 
of fuel, are fairly satisfactory for the 
purpose for which they are designed and 
represent the crystallized experience of 
many years of use and experiment. In 
order properly to consider the question 
of electric traction, the first necessity is 
to examine the economical factors enter- 
ing into the case, and to see in what 
direction improvements in the earning 
power of railroads may be made. For it 
is certain that no changes will be made 
which do not involve additional earning 
power, and no investment will be put 
down for which a satisfactory return can 
not be fully foreseen. 

Putting aside as at present impractic- 
able any system using storage batteries or 
their analogues, the various conducting 
systems may be considered and the two 
classes of current, direct and alternating, 
looked at with reference to their availa- 
bility for the immediate purpose. Con- 
ducting systems may be divided roughly 
into two classes, those which use the 
track as one part of the conducting sys- 
tem, and those which do not. In the for- 
mer case it is necessary to make the track 
electrically continuous, which can be ac- 
complished only by bonding the ends of 
rails together or by welding them to- 
gether, which is not regarded as a possible 
practice under the conditions which sur- 
round the ordinary railway road-bed. 
The conductors may be placed either 
overhead or at one side of the track, or on 
or near the ground level, and may be one, 
two or three in number, according to 
whether direct or single-phase current is 
used, whether polyphase current is util- 
ized, and whether or not the track is made 
part of the conducting system. 

Whatever method is adopted, it is ob- 
vious that it should be such as to be 
equally useful in crowded station yards 
and termini and on the comparatively 
free right of way in country districts. 
The third rail or ground-level method of 
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conduction has met with a certain vogue 
in situations where an absolutely private 
right of way is possible, thus eliminating 
all danger of the contact of individuals 
with live conductors. In other situations 
it is manifestly so dangerous as to be out 
of the question. Mechanically, the third- 
rail system has obvious advantages, and 
in order to make use of these no less than 
four hundred sectional third rail or 
closed systems of conduits have been 
invented and patented in the United 
States Patent Office alone. Of this great 
number probably none is to-day in suc- 
cessful commercial operation. On ele- 
vated railroads, and in situations where 
ample restrictions guard the right of way, 
third rails have been put down and oper- 
ated with great success, as notably is the 
case upon the elevated railroads in various 
American and European cities, the tunnel 
roads in London, and a few suburban 
railways such as that at Hudson, N. Y. 
But the third rail is evidently not the 
solution for the conductor problem. In 
order to get the working conductor out of 
the way and in a safe place, and in order 
further to promote the use of high volt- 
ages upon it, it seems necessary to put it 
above the track in some way, and thus to 
use the overhead system. 

The energy necessary to deliver to a 
train of considerable size moving at a 
high rate of speed is so large as to make 
the use of the trolley wire or its equivalent 
practically out of tne question, unless 
enormous voltages, themselves introduc- 
Ing serious difficulties, are utilized. We 
may look forward, then, with some degree 
of confidence to seeing overhead systems 
of considerable size and rigidity employed, 
and very probably upon them the highest 
voltages that can safely be insulated. As- 
suming then that the overhead method 
will be employed and that high voltages 
will be used, what voltage and current 
seem best adapted to meet the various 
exigencies of the situation? 

The direct-current motor possesses the 
ability to develop an enormous starting 
effort, and to accelerate the load con- 
nected with it rapidly up to full working 
load. The polyphase motor does not ex- 
hibit so large a starting effort, but has 
other very great advantages, notably in its 
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mechanical construction and in its ability 
to be made for voltages utterly impos- 
sible for direct-current machinery. The 
latter is limited by considerations of com- 
mutation, in the present state of the art, 
to about one thousand volts or less, while 
induction motors may be made satis- 
factory to operate upon much higher elec- 
trical pressures. The question of pressure 
or voltage is intimately connected with 
the economy of operation, since the doub- 
ling of the voltage employed results in the 
reduction to one-quarter of the necessary 
amount of conducting metals to be put 
down in the permanent conducting sys- 
tem. For this reason most engineers who 
have considered the railway problem have 
looked to the use of polyphase motors in 
some form as its solution. 

But the operation of polyphase motors 
for this purpose involves difficulties of no 
small degree. The control of such ap- 
paratus is not by any means as perfect as 
might be desired, and their small starting 
effort seriously militates against the rapid 
acceleration necessary in local passenger 
service, or wherever frequent stops are 
made and a high-speed schedule is de- 
sirable. The direct-current motor as de- 
veloped in street-railway practice is one 
of the most entirely satisfactory machines 
that has ever been devised, but the neces- 
sary limitations of voltage under which 
it labors would require, in the case of 
train units as at present operated, the 
collection of enormous currents from the 
fixed conducting system, and would entail 
consequently unusual difficulties, which 
have not yet been solved. In addition to 
this, the advantages peculiar to an alter- 
nating-current system where the highest 
permissible voltages may be used for dis- 
tribution, and these pressures reduced by 
transformers at suitable points for the 
working conductor, are entirely lacking in 
the direct-current system unless recourse 
is had to substations involving converting 
machinery. Up to now no such mech- 
anism has been made that does not involve 
moving parts, and consequently continu- 
ous attention on the part of skilled em- 
ployés. It is not believed that the sub- 
station system, employing converters, af- 
fords a genuinely practicable and satis- 
factory solution of the railway problem 
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on account of the necessarily high in- 
stallation and maintenance cost involved. 

The whole subject may then be summed 
up in this way: All the various classes of 
railway service, as railways are operated 
at present, may each be worked elec- 
trically with success and satisfaction, but 
likely each will require a different variety 
of installation. To lay down upon any 
railway right of way an electrical installa- 
tion entirely satisfactory for the opera- 
tion of all classes of traffic will probably 
require a revolution in railway methods. 
If we can assume that freight and pas- 
sengers are to be moved from terminus to 
terminus, but that the conditions under 
which they are to move—that is, the 
formation of trains—may be taken also as 
one of the variable quantities of the prob- 
lem, then a host of new solutions opens 
before the investigator and the problem 
becomes less difficult and at the same 
time curiously more complex. Instead of 
a long train of many cars transporting 
many passengers, and sent out at infre- 
quent intervals from stations, we can con- 
ceive the small train of one or two cars, 
carrying fewer passengers, running more 
swiftly, and leaving stations more fre- 
quently, a condition almost ideal for elec- 
trical operation. In the case of freight, 
two extremes seem to present themselves 
for consideration; either the train must 
be long and heavy and hauled by powerful 
oconotives at slow speeds, or, as in the 
case of passenger trains, the trains musé 
be subdivided into smaller units and dos- 
patencd more frequently. 

From the above hasty review of the 
engineering limitations surrounding rail- 
way equipment it may be seen that the art 
is not yet far enough advanced to war- 
rant any very definite predictions. The 
question of economy, which is the pri- 
mary question after all, is so modified by 
the necessary introduction of unknown 
conditions, themselves imposed by elec- 
trical equipment, that its consideration 
becomes difficult, and perhaps even im- 
possible without further experimental 
data than is now at hand. While we may 
have faith in the eventual electrical 
equipment of steam railways, still it may 
be said to-day that the method is not ob- 
vious, and that no prophet has arisen to 
show us the way. 
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EFFECT OF VARIATION OF FIELD ON 
POWER AND SPEED OF A CON- 
STANT POTENTIAL MOTOR. 


— s 


BY B. T. McCORMICK. 


It is a well-known fact that the force 
upon a wire is proportional to the current 
flowing in it, and the strength of the ficld 
in which it lies. For this reason it seems, 
at first, absurd to say that the speed of a 
motor will increase when the field is 
weakened. The following article, it is 
hoped, may serve to explain the apparent 
paradox. 

Let T = torque of shafting. supposed con- 
stant. 

Let V = constant electro-motive force of 
supply. 

Let n = speed in revolutions per second. 

Let C = number of armature conductors 
in series. 

Let N = total magnetic flux. 

Let I = armature current. 

Let E = back electro-motive force of mo- 
tor. 

Let R = resistance of armature. 

Let P = power. 


The above quantities we will suppose 
to be in centimetre-gramme-second units 


in order to do away with the introduction ` 


of numerical constants which would other- 
wise come in later. 

The power of a motor can be `elec- 
trically expressed as the product of the 
armature current and the back electro- 
motive force generated, or it can be ex- 
pressed mechanically as the product of 
torque and angular velocity. Equating 
these expressions gives— 

l Inn T=EI (1) 
But the back electro-motive force gen- 
erated by the motor is given by the 
formula— * 
E=2nON (2) 
which when substituted above gives— 
2r*nTo=—=nCNI 


T CNI (3) 
~ Qa . 
but— V—E 
I= R (4) 


So equation (3) becomes— 


T= CNI CN t _ 
~ Qe r R = - 
aie = 
2 7 R 

Solving for speed, n, gives— 

V 2 r TR 
= 6 
n= oy CN? (6) 


Now if the torque or moment required 
to turn the machinery, remains constant 
no matter how the speed varies, we see 


that if R is small and C large, which is 
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always the case, the speed and therefore 
the power exerted will increase as we de- 
crease N. 

Considering the change of power from 
the electrical standpoint, it is evident that 
if our last statement is correct then EI 
will be increased by a decrease of field. 

Substituting the value of n given in 
equation (6) in equation (2) gives— 


_( V oct ne 
E=] ox Gye SON = ? 
y __27TR : 
ON 


So a decrease in N means a decrease in E. 
To get the effect on I, we have— 

I= E_(v- i ao 
R ae CN 
which shows that a reduction of field in- 
creases the current. It now remains to 
be seen whether the increase in current is 
sufficient to overbalance the falling off 
in E, i. e., whether the power EI will be- 
come greater when the field is weakened. 


(8) 


~ 2r TR)? -T 
P = EL=(v— CN ) ox 7 r 
2VerT 4” TR- 9) 
“GN GNF 


7 An investigation for the conditions of 
maxima and minima, by the calculus, will 
show the behavior of P when the field 
strength is varied. Dividing the right- 


hand member by ae which is perfectly 


legitimate, as long as we are not dividing 
by a variable, gives— 
V 2xTR 
Seni ee eee 10 
N ON? oi 
Differentiating with respect to N and 
equating to zero— 


V 4r TR 
A “cnr = ° Hy) 
4r TR 
Ne (12) 


In order to ascertain whether this value 
of N gives a maximum or minimum value 
to the power, we must differentiate equa- 
tion (11) and substitute this value for N. 

2V 1 l6xTR 
N’ Nt C 
Substituting the value of N given in 
equation (12) gives— 
IVIC Vics VG 
Lm TSR I6 TPR? T 32 m T'R 
The minus sign shows that the value 
. 4rTR : 
N = -œ makes the power a maximum. 
VC 

The accuracy of this value for maxi- 
mum power is somewhat questionable on 
account of the demagnetizing effect of the 
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armature current, but it is, however, suf- 
ficiently accurate to show that the maxi- 
mum: power and speed occur when the 
field is very weak, for R is always very 
small and C very large. 

We thus see that as our field is made 
weaker and weaker so as to approach the 
value given in equation (12), the power 
and speed become greater and greater, 
but a further reduction past this value 
causes the power and speed to fall off 
again. In practice it often happens that 
the field never becomes so low as to pass 
this value for maximum speed. If the 
field current is broken entirely, enough 
residual magnetism remains to cause the 
motor to “run away.” 

The foregoing treatment shows that a 
given decrease in N increases the current 
by a greater per cent than it decreases E. 
This is obvious from equations (8) and 
(9). So much for the analytic explana- 
tion. 

From the physical standpoint we may 
reason as follows: The field is decreased, 
say to one-half its original value; the 
armature, still revolving at the same 
speed, generates only one-half the counter 
electro-motive force it did originally. 
This causes the current to rise to several 
times its former value, especially if V 
and E were originally very nearly equal. 
This large current of several times the 
original value acts with the field, which 
has only been reduced by. one-half, to pro- 
duce a torque much greater than that of 
the shafting. This inequality of torques 
causes the armature to accelerate its 
motion till the back electro-motive force 
has increased enough to make I of such 
a value that the torques are again equal; 
the armature then revolves at uniform 
speed once more, but much faster than 
before. 

In view of what has been said, the 
question naturally arises, why not use a 
weak field and get a greater power and 
speed? The-efficiency of a motor is given 
by the expression— 

E 

y 
and since we decrease E when we weaken 
the field we also lower the efficiency. 


e 

Two years ago the German Colonial 
Society offered a prize of 3,000 marks 
($714) for the finding of a plant in the 
German colonies furnishing gutta-percha 
suitable for cable purposes. A telegram, 
writes Consul-General Guenther, from 
Frankfort, from German New Guinea 
says that gutta-percha, as well as rubber, 
has been found in large quantities, 
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ELECTRICAL REVIEW 


or The Electrical Equipment of 
A a Modern Shipyard. 


Electrical Power Distribution and Application in the Ship-Building Plant of the Fore River Ship 


NE OF THE finest and most com- 
pletely equipped shipyards that 
has recently been erected on our 

Atlantic coast is that of the Fore River 
Ship and Engine Company, at Quincy, 
Mass., a suburb of Boston. The plant oc- 
cupies seventy-eight acres of land, lying 
along the Weymouth Fore River, upon 
which the grounds have a frontage of one 
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and Engine Company at Quincy, Massa. 


this yard is the fact that electrical-power 
distribution is used throughout, power 
being generated in a central station, and 
that every tool used, with the exception of 
pneumatic ship tools, steam hammers and 
a few hydraulic presses, is electrically 
operated. 

Referring to the accompanying sketch 
map of the yard, it will be seen that the 


vessel lying on the stocks within. This 
building is of skeleton construction, as 1a 
excellently shown in the accompanying 
engraving. Indeed, ıt is not a building at 
al] in the ordinary sense of the term, but 
is a skeleton steel structure primarily in- 
tended to support the cranes running over 
the ship-work going on below. 

The forge is the third largest in the 
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THe ‘‘Surp-Housg,” A SKELETON STRUCTURE FOR SuPPoRTING THE Massive ELECTRIC CRANES RUNNING OVER SHIPS ON THE STOCKS, 
ee Fore RIVER SHIPYARDS. 


pm 


and three-quarter miles. Upon*this area 
there are fourteen large buildings and a 
considerable number of smaller ones, en- 
closing a floor area of nearly eleven acres, 
and comprising all of the multitudinous 
industries which are necessary in the con- 
struction of modern vessels, both ships of 
war and of the merchant class. > 

Outside of the unusual completeness of 
ite plant, the most interesting feature of 


principal feature of its arrangement is 
that the various buildings contributing 
material to the erection of ships are con- 
veniently placed with reference to the de- 
livery of their product to the great struc- 
ture known as the ship-house. This at 
present is 490 feet by 325 feet in plan, 
and is high enough to permit the great 
cranes, which it: encloses, to travel over 
any part of a battleship or other large 


United States, and the only one attached 
to a shipyard of sufficient dimensions to 
turn out the heaviest work in ship- 
building. Here are forged under steam 
hammers the immense pieces of steel 
used for the shafts of heavy war- 
ships, and also for the various parts of 
guns used in their armament. Near this 
forge is an annealing plant wherein the 
largest pieces may be heated in oil-burning 
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furnaces and annealed in baths of oil 
contained in immense vertical cylindrical 
tanks. The machine shop, a very large 
building, contains tools of the heaviest 
variety, including lathes of great size and 
planers that will work up to twelve feet 
square by thirty feet long. 

To proceed now to the description of 
the electrical equipment, it will be noticed 
that the power-house occupies a position 
central with reference to the other build- 
ings of the yard. The building itself is 
162 feet by 65 feet in size, and like most 
of the other buildings of the yard is of 
slow-burning construction. Here is gen- 
erated current for about 175 motors, 


„Tanging in size from one-half horse-power 


to 150 horse-power, for 165 arc lamps and 
about 2,000 incandescent lamps. The 
apparatus of the power-house is of the 
simplest construction, as only one variety 
of current is generated for all classes of 
service—direct current at 240 volts. The 
boiler equipment consists of six 6 by 16 
feet return tubular boilers, set in brick, 
and operated at 125 pounds pressure. 
Coal is received on railway cars alongside 
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above the roof, and an induction system 
of draft is made use of, the well-known 
Sturtevant appliances being employed. 
These constitute the only steam-driven 
apparatus, outside of the main engines 
of the power-house and the air compress- 
In this power- 
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service—containing belted units, while 


the new apparatus is of the direct-coupled 
type. The smaller plant consiste of a 
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ONE END OF THE MAIN MACHINE SHOP OF THE FORE RIVER SHIP AND ENGINE COMPANY'S YARDS. 


of the power-house and hand-firing is 
used. The chimneys are only high 
enough to carry the combustion gases 


house there are two separate plante, one, 
which may be called the old plant—which 
is retained for emergency and slack-time 


12 by 36-inch Corliss engine, belted to 
a sixty-five-kilowatt General Electric 240- 
volt direct-current generator. This en- 


Ba 


Mp 
Of § 


xe 


April 26, 1902 ELECTRICAL REVIEW 529 


gine is interesting as being one of the to a Bullock generator of the same class two 300-kilowatt General Electric gen- 
original Corliss make and still exhibiting and voltage as that described above. erators direct-coupled to tandem-com- 
high economy and perfect satisfaction in These two machines constitute the old pound MHamilton-Corliss engines. Of 
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A CORNER IN ONE OF THE SMALLER MACHINE SHops, Fors RIVER SHIPYARDS. 


these one unit is at present installed and 
operating, while the other is shortly to be 
put in place. In addition there is a 
multi-voltage generator, shown in one of 
the accompanying illustrations, of fifty- 
horse-power capacity, of which the pur- 
pose is more fully explained below. 

In the same power-house building is 
the fine air-compressing plant needed to 
supply the large number of pneumatic 
tools, such as hammers, drills, caulkers, 
etc., used in ship work. This ‘consists of 
two machines, one of 1,000 cubic feet 
and one of 5,000 cubic feet capacity per 
minute, both of which are operated by 
cross-compound Hamilton-Corliss engines. 
The large compressor is of the Rand type, 
and the small of the Ingersoll-Sargent 
type. All of the engines in the power- 
house are operated condensing. Elec- 
trical distribution throughout the plant is 
based upon a 240-volt, two-wire, direct- 
current system, with some use of the 


MULTIPLE VoLTaGE Motor DYNAMO IN THE PowseR-Hovuse or rae Fore RIvkR SHIPYARDS. multiple-voltage system for speed varia- 
operation. Another unit of the older plant which is used as a reserve and for tions. The entire motive equipment was 
plant is a 14 by 26 by 36-inch Hamilton- working nights and Sundays. supplied by the Bullock Electric Manu- 


Corliss tandem-compound engine belted The new generating plant consists of facturing Company, of Cincinnati. 
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The multiple-voltage system is one in 
which the impressed electro-motive force 
upon the armature of a motor is changed 


ELECTRICAL REVIEW 


clearly and plainly shown in some of the 
accompanying engravings. 
It should be noted that, although the 
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AN ELECTRICALLY DRIVEN PLATE-SHEARS, FORE RIVER SHIPYARDS. 


to meet the requirements of speed regu- 
lation. A four-wire system is used in 
connection with the multiple-voltage 
motor-generator mentioned above, which 
enables pressures of 60, 80 and 110 volts 
to be carried between the various pairs 
of wires. By proper combinations of 
these voltages it is readily seen that press- 
ures of 60, 80, 110, 140, 190 and 250 
volts may be had, these pressures differ- 
ing from one another practically in the 
constant ratio of two to three. By com- 
bining with this variation of voltage, 
which may be impressed upon an arma- 
ture circuit, a small range of shunt field 
regulation—the field being constantly fed 
from the standard 250-volt mains—a 
range of speeds in which the highest is 
six and one-half times the lowest, is very 
readily obtainable. The controllers for 
such a system are exceedingly simple and 
compact and may be attached directly to 
the machine tools themselves, as is very 
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daily load upon the plant is about 1,200 
amperes for both power and lighting, or 
only about 400 horse-power. Of course 
this varies between considerable limits as 
the larger tools and cranes are stopped 
and started, but the figure given is a fair 
average of the total output of the power- 
house and forms in itself one of the most 
telling illustrations of the great advan- 
tages to be secured from electrical power 
distribution and subdivision such as is 
practised to the fullest extent in this yard. 

About seventy-five per cent of the total 
number of motors are direct-coupled to the 
tools they operate. Some of the others are 
belted, and in one or two instances are 
counter-belted to attain high speed, this 
practice being almost entirely confined, 
however, to the wood-working tools, which 
require a different method of power ap- 
plication. A large number of special 
motor-driven tools of great ingenuity have 
been devised for facilitating ship-build- 
ing operations. One of these is shown in 
the accompanying illustration and con- 
sists of a counter-sinking machine. The 
machine consists of a motor geared to a 
drill stock in which is the counter-sinking 
tool, the whole being mounted on a hand- 
barrow so that the counter-sink van be 
pressed down by hand into a punched hole, 
in a plate for example. By the use of 
this ingenious machine much time is 
saved in the operation of counter-sinking 
plates, the tools being taken to the. work 
rather than the work being taken to the 
tool as has been so generally practised 
before. 

The distributing system between the 
power-house and the various shops is of 
great interest. The average centre of 
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connected load of motors is in the neigh- 
borhood of 2,000 horse-power, the average 


distribution in each building is about 500 
feet from the power-house switchboard. 
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In order to connect these centres there 
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ever in the neighborhood of the machines. 
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In the subways referred to the circuits 


has been installed about 1,000 feet of All the circuits are run under the floor and are run upon rubber-covered cables, 
stone masonry subways, large enough for are brought up in steel conduit to the manufactured by the Standard Under- 


men to walk through and work in, and 
nearly a mile of pole line. The power 
lighting circuits are joined upon the bus- 
bars of the main switchboard. Each shop 
has its own set of mains coming up 
through the floor to a distributing board 
and these feeders are taken off in various 
directions about the shop to the individual 
tools. In the ship-tool shop the centre 


of distribution is placed in an elevated | 


room from which a full view of all the 
heavy tools may be had. In this shop is 
handled all of the plate and structural 
steel material going to make up the “skin 
and bones” of the ship, and the pieces are 
heavy, large and often of awkward shapes. 
To handle them properly requires great 
care and skill on the part of the men, and 
little time is left them for the control of 
individual motors operating the tools. 
For this reason, in this particular shop, 
all of the control apparatus for the various 
tool-driving motors is centered in a gal- 
lery in the room referred to, and the tools 
are worked by one attendant who can see 
the entire floor and observe the need of 
any tool from his elevated position. By 
this method, also, the delicate parts, such 
as controllers and regulators, are taken 
away from the machines where they 
would be liable to injury by contact with 
the heavy plates and other pieces which 
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PORTABLE COUNTER-SINKING MACHINE, Forege RIVER SHIPYARDS. 
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JOGGLING MACHINE” FOR UPSETTING PLATES, Moror-Driven, Fore RIVER SHIPYARDS 


ai handled at the machines and put ina machines, so that an accidental blow from 
p i of safety. In this shop, as in all the a hand tool or a crooked piece of work 
others, there are no exposed wires what- will not interfere with the circuit. 


ground Cable Company, which are simply 
cleated to wooden strips. This has been 
found sufficient insulation, considering the 
low voltage used and the dry and well- 
ventilated subway in which the mains are 
laid. When the centre of distribution in 
the building is reached the line comes up 
in enameled “electroduct” tubing, in the 
way shown in one of the illustrations. At 
this centre of distribution are gathered 
the main fuses and switches for control 
of the various tools. 

A shipyard is a manufacturing unit of 
the utmost complexity. It includes work 
ranging from the forging of steel shafts 
and the bending of heavy ship plates to 
the upholstering of cushions and the con- 
struction of dish-racks and other small 
joiner work. At present there are under 
construction in the Fore River yards two 
15,000-ton battleships, the New Jersey 
and the Rhode Island, the cruiser Des 
Moines, and two torpedo-boat de- 
stroyers, the Macdonough and Lawrence, 
for the United States Government. There 
is also on the stocks about to be launched 
a seven-masted steel schooner of 11,000 
tons displacement, which will be the 
largest sailing vessel in the world when it 
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is put in commission. It is of great in- 
terest to note that in the new battleships 
mentioned electricity will have played a 
most important part throughout their 
construction, while in their operation it is 


a chief auxiliary. Practically all of the 
machine work upon these magnificent 
ships is being done by motor-driven tools, 
while all of their auxiliary apparatus, 
with the sole exception of the steam steer- 
ing-gear, will be motor operated. Each 
ship will carry a central station gen- 
erating plant that would be a credit to a 
fair-sized town. 

No mention of the Fore River yards 
would be complete without reference to 
the use made in them of electric travel- 
ing cranes. In the ship-plate yard, 
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made, while the increase in convenience 
and speed of operation is almost incred- 
ible to those who are not familiar with 
the advantages to be obtained by motor- 
driven apparatus for this class of work. 
The buildings are large, well lighted and 
well ventilated and the machine tools 
embody the latest designs in apparatus 
of their character. They are worked upon 
what may be called the “intensive” sys- 
tem, each tool being made to put forth 


its utmost effort, and all this being ac-. 


complished principally, if not entirely, 
by the well designed and thoroughly car- 
ried out system of electrical distribution 
briefly described above. 


> 
Professor Tine Tammes describes in the 


Zeitschrift für wissenschaftliche Mikro- 
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ELECTRICITY IN COAL MINING AND 
COAL HANDLING. 


BY WILLIAM G. IRWIN. 
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The wonderful activities in the way of 
introducing new and improved machinery 
into the various operations of coal mining 
and coal handling during the past four 
or five years have marked the beginning of 
a new era in this important fuel industry, 
and at the same time similar improve- 
ments have attended to coking industry 
by far the most important of the sub- 
sidiary fuel industries. This new depart- 
ure in improved coal-mining operations 
had largely been made possible one 
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wherein are stored the plates, angles and 
other shapes which go to make up a steel 
ship, there is a traveling crane of the 
Morgan type having a clear span of 150 
feet and a run of over 700 feet. This is 
probably the largest crane of its class 
in the world. The great machine shop is 


spanned with another crane, also motor- . 


driven, of extraordinary span and great 
lifting capacity, and having a run of 400 
feet. Many other cranes of various types, 
also electrically driven, are in use in the 
various departments of this large indus- 
trial establishment. All of these cranes 
were furnished by the Morgan Engineer- 
ing Company. 

The visitor to the Fore River shipyard 
is struck with the perfection of design ex- 
hibited in the planning and correlation 
of the various units of the establishment. 
By the use of motor power throughout 
a great saving in power cost has been 


skopie, xviii, p. 280, a convenient form of 
electrical lamp for use with the micro- 
scope, which has been introduced into 
the Botanical Laboratory at Groningen. 
The lamp itself is an incandescent lamp of 
about 4 cm. diameter, and is enclosed in 
an iron box, the weight of which adds 
to its steadiness. This box is open at 
the front and back, the back opening let- 
ting out the heat, while the front opening 
is furnished with grooves for inserting 
glass plates. The front plate is of ground 
glass, specially chosen for its low-absorb- 
ing power and absence of coarse grain, 
and this gives a uniformly bright area aa 
source of illumination. Behind this is 
a screen of cobalt or other colored glass 
for absorbing the superfluous yellow 
rays.—Nature. 


the application of electricity to the various 
features of the coal industry. It has not 
been so long ago since miniature steam 
locomotives, it was thought, would take 
the place of the mule in coal haulage. 
However, this has been found impractica- 
ble owing to the steam resulting, and 
which, it has been found, loosens the roof 
and causes frequent “eave-ins” in the 
mines. The next departure in improved 
mine haulage was with compressed-air 
locomotives, and while quite a number of 
these engines are now in use in the differ- 
ent coal-mining fields, later experimente 
have proven that electricity is the ideal 
motive power for coal haulage. 

While experiments looking to the im- 
provement of the haulage system were 
going on attention. was also being given 
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to improvements along other lines. The 
first application of electricity in coal min- 
ing consisted of the introduction of elec- 
tric lighting for the purposes of lighting 
the main entries. For some time trouble 
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provements have made it possible to oper- 
ate a modern coal mine largely through 
electrical power, and in consequence the 
modern electrical power plant has come 
into use at the coal mines. 
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ONE OF THE MoTOR-DRIVEN Bortne MILLS, FoRE RIVER SHIPYARDS. 


was experienced through explosions re- 
sulting from imperfect insulation, but this 
was soon remedied and electric lighting 


The power plant for coal-mining pur- 
poses differs but little if any from the 
modern power-house for operating sur- 


ONE OF THE MOTOR-DRIVEN LATHES TURNING A CRANK-SHAFT FORGING 
Fore RIVER SHIPYARDS. 


has been largely used of late years, in 
many instances the system being extended 
to the workings. The perfection of elec- 
trical coal-cutting machinery opened up 
another field for electrical power as ap- 
plied to coal miping. This and other im- 


faee electrical systems. The power-house 
is located at the mine openings or main 
entrance, and at once supplies motive 
power for operating the haulage system, 
power for operating the electrical coal- 
cutting machinery and for operating the 
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track switches, tripple machinery, and at 
the same time drives the powerful fans 
which pump air into the mines. This 
same power-house furnishes the electric 
light for the mine, and when a shaft mine 
is operated by electricity the plant also 
operates the hoisting machinery. When 
a coking plant is operated in connection 
with a coal mine the electrical power sys- 
tem is also extended to the operation of 
the coke ovens, an electrical haulage sys- 
tem supplanting the old-time larry system 
which was formerly in use to convey the 
loaded coal cars to the ovens. There are 
numerous other uses to which this modern 
agent is subjected in coal mining. Among 
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METHOD oF LEADING IN CONDUCTORS TO A SHOP 
CENTRE OF DISTRIBUTION, FoRE RIVER 
SHIPYARDS. 

them may be mentioned the operation of 
coal drills, the explosion of blasting 
charges used in coal mining, the operation 
of the pumps which keeps the mine clear 
of water. The telephone is also widely 
used in coal mining now, and it is pos- 
sible for one outside of the mine to talk 
with every part of the mine. 

The first application of electricity to 
coal mining was in the form of electric 
lighting which, some twelve or fifteen 
years ago, was introduced to the main 
entries of mines, and this lighting system 
has been gradually extended until the en- 


so. . 
- - Ss 
- 


i a 3 ee a mh a =< 
Se. Ow wee: 


-. 
— - —_ -e e 


-> v x a 
a ees 


- 
= he = 


vont 


ayn. 
¥ 
4 


534 


tire mine is now well lighted, and in this 
way the necessity of mine lamps has 
largely been done away with. The per- 
fect insulation of the electric light wires 
has removed all danger of explosions re- 
sulting from the wires, and by supplant- 
ing the mine lamps another frequent 
cause of mine disasters has been removed. 

Electrical mine haulage came next in 
the general advent of these ideas into coal 
mining, a number of such systems having 
been installed in the anthracite and 
bituminous coal fields of Pennsylvania 
ten or twelve years ago. The first at- 
tempts along this line consisted of the in- 
troduction of a trolley system similar to 
that in use for street-car lines. While 
this system proved a marked improve- 
ment over the mule-haulage system, it was 
soon found that an overhead trolley wire 
in a mine of six or eight feet in the clear 
could not be operated with complete suc- 
cess. Frequent deaths resulted from the 
miners coming in contact with the wires 
and other trouble was experienced. 
Finally the improved mine locomotive 
was evolved, and this machine seems to 
solve the problem of mine haulage. These 
locomotives are now used in nearly one- 
third of the mines in the country, and 
their introduction is just now very rapid, 
nearly every new mine being equipped 
with these locomotives. 

There are now something like 3,500 
mechanical coal cutters in operation in 
the bituminous coal fields of this country 
and more than 100,000 persons are em- 
ployed in their operation, while in the 
United Kingdom there are less than 400 
of such coal cutters in use. There are a 
number of types of the electrical coal 
cutter as used in this country, and these 
machines are built in sizes to suit the re- 
quirements of the different coal seams. 
Among these types of electrical coal cutters 
may be mentioned the Jeffreys,-the Gen- 
eral Electric Company machine, the 
Morgan-Gardner machine, the Link-Belt 
machine and the machine manufactured 
by the Pittsburg Mine Manufacturing 
Company. There are also a number of 
compressed-air machines which are in use 
in the country, but the electrical machines 
form by far the greatest number of auto- 
matic coal cutters in use. 

One advantage possessed by the elec- 
trical machines is found in their compact- 
ness and in the ease with which they can 
be manipulated. The electrical motor 
applied to chain coal cutting is safe and 
economical. The chain-cutting machine 
is the type in general use. A multipolar 
motor with armorclad armature and two 
field coils is used with this machine of 
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which it really forms a part. A machine 
of this type consists of the motor, the 
carriage which is operated on the mine 
tracks, and the cutting frame. The 
standard machine of this type will un- 
dercut a distance of five feet, and to a 
width of nearly four feet, the motor vary- 
ing from 220 to 500 volts potential. 
Without, going further into a descrip- 
tion of this important advancement in 
coal mining it may be said that the in- 
crease during the past decade in coal min- 
ing has been largely due to this improved 
machinery. In 1890 this country pro- 
duced 111,000,000 tons of soft coal, while 
the production in 1900 was 208,000,000 
tons and in 1901 over 220,000,000 tons. 
For purposes of adjusting mining scales 
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mining machines and electrical haulage 
the output of the mines has been increased 
from 200 tons daily to ten times that 
amount, and a mine producing 5,000 tons 
per day is no uncommon one in the bi- 
tuminous coal fields. While the cost 
under the old system of hauling the coal 
to the tipple was more than five cents per 
ton it is now less than one cent per ton. 
Automatic loaders operated by electricity 
are also in wide use, and there is very 
little hand labor required in handling the 
coal from the mining machine until it is 
loaded on the railroad cars or river barges 
ready for shipment. 

The same general introduction of elec- 
tricity is to be seen in the mining and 
handling of anthracite coal, the Pennsyl- 
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it is estimated that one electrical coal 
cutter will do the work of twelve men. 
While the machine displaced a large 
amount of hand labor the labor thus dis- 
placed is employed in handling the in- 
creased production of coal made possible 
by the operation of this improved ma- 
chinery. While it requires only one man 
to operate one of these machines a num- 
ber of men are employed in loading the 
coal cut by the machine, while others are 
required in following the machine and 
mining by pick the coal at the bottom of 
the mine which can not be mined by ma- 
chinery. Eight drivers and as many 
mules were formerly employed in hauling 
200 tons of coal to the surface per day. 
Through the introduction of improved 


vania anthracite coal field, although con- 
fined to an area of less than 500 square 
miles, now having an annual output of 
more than 60,000,000 tons. Through the 
introduction of the steel coal tipple and 
the complete equipment of the tipple with 
electrical apparatus it is now possible to 
screen the coal and load it on the cars for 
shipment at a very low figure. The auto- 
matic box-car loader is another modern 
economizer made possible through the 1n- 
troduction of electricity to the coal- 
mining industry. The application of 
electricity to the coal-handling business 
is still further exemplified by the great 
piers, modernly equipped, now in opera- 
tion at the Atlantic ports and at the lake 
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ASSOCIATION OF ELECTRICAL MANU- 
FACTURERS. 


REPRESENTATIVE MANUFACTURERS PLAN- 
NING AN ASSOCIATION ON LINES 
SIMILAR TO THE NATIONAL ELEC- 
TRICAL SUPPLY DEALERS. 


A number of manufacturers of electrical 
appliances and supplies were in New York 
city last week. On Friday a preliminary 
meeting was held and it was decided to 
form an association composed of the man- 
ufacturers who supply. products to the elec- 
trical supply dealers. It was deemed ad- 
visable to do this so as to secure unanimity 
of action and for the purpose of regu- 
lating the individual attitudes of the man- 
ufacturers. 

The new association, it is understood, 
will be formed on somewhat similar lines 
to that of the National Association of 
Electrical Supply Dealers. The manu- 
facturers represented will comprise the 
leading ones throughout the country. Mr. 
H. B. Kirkland, of the American Circular 
Loom Company, Chelsea, Mass., manu- 
facturer of “electroduct,” and Mr. D. C. 
Hemingray, secretary and treasurer of the 
Hemingray Glass Company, of Coving- 
ton, Ky., a leading insulator manufact- 
urer, are active in planning the organiza- 
tion and with others were present at the 
preliminary meeting. It is planned to hold 
another meeting in this city in the course 
of a few weeks, at which time a perma- 
nent organization will probably be effected. 


——__ 


Electrical Resonance of Metal 
Particles. 

R. W. Wood has made some experi- 
ments which lead him to believe that he 
has found a new type of light absorption, 
which it may be possible to refer to the 
electrical resonance of small metallic par- 
ticles for waves of light. The experi- 
ments of Garbasso and Aschkinass have 
shown that a plate of glass covered with 
uniformly arranged strips of tin-foil of 
equal size, which serve as resonators, shows 
the phenomenon of selective transmissions 
and reflection for electromagnetic waves 
of different wave-lengths. In other words, 
a plate of this description exhibits the 
electrical analogy of surface color. The 
author has succeeded in producing metallic 
deposits on glass which the microscope 
shows to be made up of particles smaller 
than the wave-length of light which, by 
transmitted light, exhibit colors quite as 
brilliant as those produced by aniline 
dyes. He is unable to explain these colors 
by the principles of interference and dif- 
fraction and at the present he favors the 
hypothesis of electrical resonance. The 
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metallic deposits are obtained by heating 
small fragments of the alkali metals in 
glass bulbs, thoroughly exhausted and 
hermetically sealed. Only the small por- 
tion of the bulb on which the metal par- 
ticle lies is heated, leaving the remainder, 
where the condensation is to take place, 
quite cold. The metallic film which con- 
denses on the wall, when viewed by trans- 
mitted light, shows colors of excessive 
brilliancy, as brilliant, in fact, as films 
strongly stained with aniline dyes. Me- 
tallic films obtained in other ways, 
as by chemical or cathodic deposi- 
tion, do not show these colors. Thin 
films of metal show a more or less 
marked color by transmitted light, 
but the color is fixed for any definite 
metal, and, except in the case of gold and 
silver, not very pronounced. The sodium 
films, on the contrary, may be deep 
purple, blue, apple-green or red according 
to conditions. The diameter of the par- 
ticles, as measured with the micrometer, 
varies from about 0.0003 mm. to 0.0002 


mm. In other words, they are of about 


the size of the smallest micrococci de- 
scribed by the bacteriologists. Local heat- 
ing to a slightly higher temperature drives 
off the film entirely, leaving the glass per- 
fectly clear. By means of a small flame, 
it is possible to drive a patch of color all 
over the inside of a bulb, and it is in this 
way that some of the best films are pre- 
pared. It was found that cooling the 
films by the application of ice to the ex- 
terior of the bulb produced most extra- 
ordinary changes of color. Pale green 
films, almost transparent, on being cooled 
ten or fifteen degrees, change to a violet 
as deep as that shown by dense cobalt 
glass. Pink films change to a deep blue 
green, while films originally deep blue 
become transparent. The author believes 
that we have color phenomena quite un- 
like any that are already known, and 
which are of some interest, regardless of 
the ultimate explanation which may be 


given them.—Electrician, April 11. 
@j> 


The Society of Chemical Industry. 


A meeting of the New York section was 
held at the Chemists Club, 108 West Fifty- 
eighth street, on Friday, April 25. Papers 
were read on several interesting subjects. 

— a 

Consul T. H. Norton, of Harput, under 
date of February 24, 1902, reporting the 
results of a recent trip in the vilayet of 
Diarbekir, says that the magnificent 
copper deposits at Arghana Maden, in 
the Taurus Mountains, are being steadily 
mined and bring a revenue of over $130,- 
000 to the town. The methods of mining 
and the smelting processes, however, are 
the crudest. 
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A Large Mexican Power and Electric 
Company. 

The Guanajuato Power and Electric 
Company, which has recently been in- 
corporated with a capital of $3,000,000, 
principally furnished by New York, Bos- 
ton and Denver parties, is to construct 
a 12,000-horse-power water-power plant 
in Mexico for the purpose of furnishing 
electric energy for traction lines, manu- 
facturing plants and lighting used in two 
Mexican cities, and supplying power 
for general utilization in six other 
Mexican towns in their vicinities. The 
main plant is to be built in Cemora, and 
power will be conveyed to the city of 
Guanajuato by means of a transmission 
line 125 miles in length. While it has not 
yet been determined what the exact volt- 
age of the proposed line will be, it is es- 
timated that it will not be less than 40,- 
000 volts. The city of Guanajuato is in 
the centre of one of the largest mining 
districts in Mexico, and the probability is 
that several of the mines will be operated 
by electric power to be derived from the 
Cemora plant. The local tramway com- 
pany, horse road somewhat over two miles 
long, will be converted into electric motive 
power and considerably extended. Several 
other large tramway systems will be con- 
verted for the use of electricity, and there 
are several large factories in the vicinity 
which will allow an outlet for a large 
amount of power. Construction work has 
already been begun and the entire system 
is expected to be completed inside of two 
years. It is estimated that nearly $2,500,- 
000 will be expended in material, equip- 
ment, etc., and all of this will be purchased 
in the United States. 


ease 
Always a Welcome Visitor. 
To THB EDITOR OF THE ELECTRICAL REVIEW: 
The ELEectricaL Review has always 
been a welcome visitor at my desk, and I 
would not like to be without it. 
JacoB CLOOS. 
Milwaukee, Wis., March 16. 


Another Year. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 
I have yours of the 26th of February, 
and enclose you herewith check for the 
ELECTRICAL Review for 1902. 


J. SHALER HODGES. 
Troy, N. Y., March 9. 


Magnificent Journal. 
To THE EDITOR OF THB ELECTRICAL REVIEW: 
Herewith find check for ELECTRICAL 


Review for present year. I fully appre- 
ciate the magnificent journal you are pub- 


lishing. 
S. H. Monet. 
New York, March 8. 
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LORD KELVIN. 


THE DEAN OF THE ELECTRICAL ENGINEER- 
ING PROFESSION. 


William Thomson, Baron Kelvin of 
Largs and Knight of the Grand Cross of 
the Royal Victorian Order, was born on 
June 25, 1824, in Belfast, Ireland. His 
father was James Thomson, a descendant 
of a Scottish farming family which had 
settled in Ulster some generations before. 

In 1832, when young William was eight 
years old, the family moved to Glasgow, 
where his father had been appointed pro- 
fessor of mathematics in the university. 
The early education of young Thomson 
was received from his father, up to the 
time of his entrance in the university at 
a very early age. He gained, among other 
honors, the first prizes in the junior and 
senior mathematical classes, and won, in 
1838, a university prize for an essay, en- 
titled “The Figure of the Earth.” In 
1839 he went to St. Peter’s College, 
Cambridge, whence he graduated, in 1845, 
as second wrangler, also winning the high- 
est mathematical honor. Outside of his 
intense application to mathematics and 
science he was noted as proficient in many 
other studies, and participated very fully 
in both mental and physical recreations. 
He was an enthusiastic athlete, the presi- 
dent of the musical society of the uni- 
versity, and an amateur oarsman of re- 
nown. . 

From Cambridge he went to Paria, 
where he studied for a time under Reg- 
nault. All of this time he was publishing 
papers, having begun even then the ex- 
traordinary career which has marked him 
as one of the most astonishing universal 
geniuses that has been produced by the 
race in late years. His first published 
paper was written when he was only six- 
teen years old, and was printed in the 
Cambridge Mathematical Journal. It is 
a defence of certain fundamental theo- 
rems in Fourier’s “Harmonic Analysis,” 
certainly a somewhat recondite subject for 
a boy of sixteen. The next year he pub- 
lished papers on heat conduction and the 
connection of this subject with the mathe- 
matical theory of electricity. In 1846, 
being then twenty-two years old, he was 
appointed professor of natural philosophy 
in the University of Glasgow, a position 
which he held continuously for fifty-three 
years. His inaugural paper dealt with the 
method of finding absolute geological 
dates from observations of underground 
temperatures, a subject in which Pro- 
fessor Thomson was deeply interested. 
His conclusion, which is classical, placed 
the age of the earth at between twenty 
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‘million and four hundred million years, 


and the method employed in this beautiful 
piece of mathematical analysis is now 
familiar to every student of mathematical 
physics. 

Some years later he dealt another blow 
to a hypothesis which was commonly cur- 
rent among geologists in showing that it 
was impossible for the earth to consist of 
a molten mass with a thin solid crust 
about it. He demonstrated that the earth 
must be at least as rigid as steel, a pre- 
diction that was afterward verified by Mr. 
George Darwin. During the early years 
of his professorship he gave much atten- 
tion to problems of astronomical physics, 
especially in regard to the origin, the 
total amount and natural loss of the sun’s 
heat, the temperature of the sun, and 
other subjects of the same character. 

It was, however, in the field of teleg- 
raphy that Thomson first won recogni- 
tion as a great engineer. The first sec- 
tion of submarine cable in the British 
Isles was laid, in 1846, in Portsmouth 
Harbor. Shortly afterward cables were 
laid across the British Channel and sub- 
sequently across the North Sea to Ireland, 
and by 1855 the Mediterranean was 
crossed by a network of cables connecting 
various important points. His attention 
being called to the cable problem, in 1854 
he elucidated the law of the effect of dis- 
tributed capacity—the famous “law of 
squares.” It was at this time that the 
gigantic undertaking of building a sub- 
marine telegraph line across the Atlantic 
Ocean was first agitated. Professor 
Thomson became the engineer of the 
cable promoters and immediately attacked 
the practical problem in that audacious 
enterprise. He found, for example, that 
the conductivity of copper supplied by 
various makers differed by as much as 
fifty per cent. In 1858 he produced the 
mirror galvanometer for receiving cable 
messages. This instrument, the construc- 
tion of which is now known to all elec- 
tricians, proved so sensitive as to indicate 
signals sent across the Atlantic by means 
of a battery consisting of a gun cap, a 
needle and a drop of salt water. 

In 1858 Professor Thomson took upon 
himself the duties of electrician on board 
of H. M. S. Agamemnon of the British 
Navy, which was placed at the disposal 
of the cable company. It will-be re- 
membered that the United States war- 
ship Niagara was sent out from the Amer- 
ican end of the line, and that the ships 
met and = successfully established com- 
munication between Ireland and New- 
foundland in the summer of that year. 
On August 6 the Thomson galvanometer 
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delivered the first message, proving the 
commercial feasibility of the transatlantic 
cable. This cable lasted only a fortnight, 
during which time four hundred messages 
were transmitted. Seven years elapsed 
before sufficient capital could be secured 
to renew the effort. The great American 
civil war had broken out in the mean- 
while, and this was largely responsible for 
the failure to renew operations. 

During the intervening years Professor 
Thomson continued his experimental and 
mathematical investigations, and still 
further improved the instruments and 
methods destined for the new cable. On 
July 16, 1866, a successful cable was 
finally laid, and is still working. On the 
return of the expedition to Great Britain 
the triumph of Professor Thomson was 
suitably recognized by his investiture 
with the order of knighthood. 

Swifter methods of receiving signals 
were commercially desirable, and in 1870 
Thomson’s siphon recorder was put to 
work on the transatlantic lines and is to- 
day still the standard instrument in use 
on practically all of the cable lines of the 
world. 

Always an enthusiastic yachteman and 
sailor, Sir William Thomson soon began 
to turn his attention to the improvement 
of methods of navigation. In 1872 he 
invented great improvements in apparatus 
for taking deep-sea soundings, using 
for the first time steel pianoforte wire 
instead of hemp rope for this purpose. 

In 1874 he undertook to write an 
article on the mariner’s compass, of which 
the first part was published and marked 
“to be continued,” but not until five years 
had passed was the continuation given to 
the world. The reason was that he had 
seen how greatly the device might be im- 
proved and had set himself, during the 
interval, to make changes in accordance 
with his investigations of the subject. 
Strangely enough, the improved compass 
found little or no favor at first, and it 
was not for thirteen years after its ap- 
pearance that it was adopted by the 
British Admiralty. One of the principal 
features of this compass was the use of 
soft iron masses to compensate the various 
errors due to the magnetic influence of 
the ship. It is fair to say that, to-day, 
the art of navigating steel and iron ships 
is practically dependent upon the Thom- 
son compass. In 1876 Sir William Thom- 
son published a complete set of tables 
adapted to the simplification of Sumnet’s 
method of finding the position of a ship 
at sea, by which this valuable method was 
brought within the ability of the ordinary 
seaman or navigator. 
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Taking up the important subject of the 
tides, he devoted many years to the study 
of a method of investigating and predict- 
ing the tides at all parts of the world. 
This investigation was fully carried out 
to a very successful and satisfactory con- 
clusion. 

Lord Kelvin’s physical genius has been 
shown no more completely in any direc- 
tion than in his work on thermodyna- 
mics. It would transcend the limits of 
the space at disposal here to go into the 
subject of the masterly work he has done 
in this most important branch of physical 
science. From the date of his paper, in 
1851, on the dynamical theory of heat 
may really be said to commence the 
modern conception of thermodynamics, 
and, indeed, the practical demonstration 
of the great principle of the conservation 


of energy. 

In 1853 he published a paper on 
“Transient Electric Currents,” which 
gave the impetus to a number of investi- 
gations that have subsequently resulted 
in a great advancement of knowledge. 
Here for the first time was considered 
the oscillating discharge of a condenser, 
and the foundation laid for the brilliant 


work of Hertz upon electric waves. In 
1853 he also invented the absolute elec- 
trometer. l 

Even to catalogue the important list 
of inventions made during these middle 
years of Lord Kelvin’s career would fill 
columns of this publication. He was as- 
sociated with most of the early work in 
the determining of the absolute electrical 
units of various kinds, and with some of 
the largest problems in electrical en- 
gineering that were prominent in those 
days. In 1890 he was made chairman of 
the International Commission, which ex- 
amined the various plans for the genera- 
tion and transmission of power at Niagara 
Falls. l 

Perhaps one of the researches with 
which Lord Kelvin’s name will always 
be most closely associated is that going 
into the constitution and mechanism of 
the ether. In all, he has written more 
than three hundred papers on electrical, 
mathematical and physical subjects, of 
which many have been given to the study 
of the ether and its phenomena. The work 
in collaboration with Professor Tait, of 
Edinburgh, entitled “A Treatise on 
Natural Philosophy,” has been one of the 
standard and most valuable publications 
of its character that has ever appeared. 

In 1891 Sir William Thomson was 
made president of the Royal Society, and 
in the same year was elevated to the peer- 
age, a distinction then unique in the 
annals of science. The list of the honors 
conferred upon him by foreign govern- 
ments and societies is a long one. He is 
a Grand Officer of the Legion of Honor, 
a Knight of the Order pour le Mérite, 
and is an honorary member of most of the 


ELECTRICAL REVIEW 


important scientific and engineering s0- 
cieties of the world. No less than four- 
teen universities have conferred upon him 
their degrees of doctor. All of these titles 
and honors, however, fall short of the 
extraordinary honors conferred upon him 
when, in 1896, he celebrated his jubilee 
as a professor in Glasgow University. 
Then his students gathered from almost 
every civilized country of the globe and 
with them professors and representatives 
of scientific societies, and probably never 
before had auch a distinguished company 
of scientific men been gathered together 
to do honor to one man. 

Lord Kelvin was thrice married. To- 
day, in his seventy-ninth year, he is still 


Lorp KELVIN. 


a hale and vigorous man and still notable 
for the extraordinary activity, both intel- 
lectual and physical, that has marked a 
career practically unique among those of 
scientific men. 


RECEPTION TO LORD AND LADY 
KELVIN. 


BRILLIANT RECEPTION TENDERED BY THE 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS AND SISTER SOCIETIES AT 
COLUMBIA UNIVERSITY. 

On the evening of Monday, April 21, 

a reception by the American Institute 

of Electrical Engineers, Columbia Uni- 

versity, the American Association for the 

Advancement of Science, the American 

Physical Society, the American Mathe- 

matical Society, the Astronomical and 

Astrophysical Society and the New York 

Academy of Sciences was tendered to 

Lord and Lady Kelvin. The reception 

was held in the great gymnasium of Co- 

lumbia University and was very largely 
attended by a brilliant audience, includ- 
ing some of the most famous representa- 
tives of science and engineering in this 
country. Addresses of welcome were de- 
livered by Dr. F. B. Crocker, of Columbia 
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University, who introduced the other 
speakers, President Nicholas M. Butler, of 
Columbiz University, on behalf of that 
institution ; Professor Elihu Thomson, on 
behalf of the American Institute of Elec- 
trical Engineers; Dr. A. G. Webster, on 
behalf of the American Physical Society, 
and Dr. R. S. Woodward representing the 
cther societies. 

All of these gentlemen took occasion to 
refer to Lord Kelvin’s brilliant contribu- 
tions to science, and most of them laid 
special stress upon his work in connection 
with the transatlantic cables. When Lord 
Kelvin arose to respond the audience rose 
in greeting to him and applauded him 
enthusiastically for several minutes. The 
guest of the evening spoke at some length. 

Beginning with some graceful refer- 
ences to the speakers who had preceded 
him, and expressing in the most cordial 
terms his thanks for the reception tend- 
ered him, Lord Kelvin said that the meet- 
ing was not only one of welcome to the 
citizens of another country, but also a 
union of the sciences. He referred to the 
fine work being done by Columbia Uni- 
versity, and spoke in eulogistic terms con- 
cerning the great American who had been 
the father of the cable enterprise, Cyrus 
W. Field. He told at length of the trial 
and difficulties encountered in laying the 
first Atlantic cables from the date of the 
first attempt to the successful conclusion 
of the work in 1866. Referring to the 
first cable, which worked for two weeks 
and over which about 400 messages passed, 
he told of one message of unusual im- 
portance which countermanded orders 
previously issued to send two regiments of 
soldiers from Canada to India to assist in 
quelling the great mutiny. Referring to 
the famous story of the battery made of a 
gun-cap, a zinc wire and a tear, he re- 
marked that if such a battery could give 
a visible signal surely tears enough were 
shed when the cable broke down to have 
furnished motive power for it for a long 
time. He spoke of the advancement of 
science during recent years and particu- 
larly of wireless telegraphy which, in his 
opinion, was interesting and valuable but 
would not be a competitor of the cables. 

He said that America was always to 
him a country of inspiration and told of 
his early visits and the benefit he had 
derived from them. A reference to Mr. 
Edison produced tremendous applause 
which was not stilled until the veteran 
inventor, who was seated modestly in the 
back row on the platform, arose to bow 
his acknowledgment. 

Lord Kelvin spoke finally of the Niag- 
ara power transmission and ventured the 
prediction that it would be considered 
more beautiful some day to see all the 
water of the great cataract turning tur- 
bine wheels than to see it thundering over 
the cliff, as it does to-day, an untamed 
waste of power. 

The conclusion of Lord Kelvin’s re- 
marks was greeted by three cheers and 
much applause, and a portion of the 
audience filed across the platform and 
were presented to the guest of the evening 
and Lady Kelvin. 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXXXVIII (Continued)—PUMPING 
X-LIGHT TUBES. 

Pumps for exhausting X-light tubes 
should have connected with them an oven 
made of iron which is covered with a non- 
conducting material, outside of which 
there should be a sheathing of some ma- 
terial like lead or white lead in Japan, 
which is opaque to X-light, for it is an 
injury to a workman to be near powerfully 
excited tubes day after day. The power 
of X-light for harm was well shown in 
some experiments on animals which were 
reported in part in the Boston Medical 
and Surgical Journal for February 9, 28; 
March 28, 1901, and January 9, 1902. 
The experiments showed not only that 
X-light could burn, but that it could kill 
the fcetus and cause death in adult 
animals. 

The oven should have a thermometer 
which can be read from the outside; a 
window of lead glass an inch thick or 
made of several layers through which to 
see the tube; another window of aluminum 
through which to see the quality of the 
X-light with the fluoroscope. This 
aluminum window should have a swinging 
shutter of non-radiable material to cut off 
the X-light when it is closed, as it should 
always be except when at intervals it is 
necessary to test the light, because the ex- 
periments mentioned showed that alumi- 
num even when grounded, as recommended 
by Tesla, was powerless to prevent burn- 
ing, abortion and death, as these results 
were produced through two sheets of 
aluminum, one of which was grounded. 
These experiments were of importance, 
because they were the first in which all 
other agents besides X-light were excluded 
as factors in the results, and they there- 
fore clearly showed that the precaution 
which a few careful operators have used 
and which was recommended by Tesla to 
prevent burns was not efficient, they also 
proved that all kinds of X-light, whether 
from high or low-resistance tubes, would 
produce not only burns, but death in 
animals, They therefore showed “the 
great importance of always using an 
X-light tube in a non-radiable box from 
which no X-light can escape except the 
smallest cone of rays which will cover the 
area to be examined, treated or photo- 
graphed.” This matter of enclosing a 
tube has been frequently mentioned in 
these notes, and a number of such tube 
boxes have been figured, but as its im- 
portance is not yet recognized it will be 
considered in a future note, illustrations 
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being given of such a box which has been 
developed as the result of experiencé since 
the earlier forms were described. 

The oven in which the tube is placed 
for pumping should be so far removed 
from the pump that the heat shall not 
affect the mercury or drive off water vapor. 
This may easily be done by making the 
tube connecting the X-light tube with the 
pump about fifty-six centimetres long. 
Having such an oven, the tube is to be 
placed in it and heated to a temperature 
of 560 degrees Fahrenheit to burn out the 
organic matter deposited on the walls 
from the workman’s breath and on the ter- 
minals from his hands; to drive out gas 
from the glass from the regulator chem- 
icals or the stuff used to hold them from 
entering the main tube. Glass wool is 
the best material for this purpose, as 
asbestos gives off gas. Neglect to follow 
this advice has caused much trouble in 
pumping tubes. 

The heat also drives off the gas from 
the surfaces of the terminals and prevents 
mercury vapor from condensing in the 
tube. No current should be sent through 
the terminals until this stage is passed. 
Before the current is used we must also 
be sure that gas is not entering the tube 
from other sources such as leaks in the 
tube, in the fork, in the joints, from the 
grease used to make the joints tight or 
from the water vapor or mercury of the 
pump, if a mercury pump is used. Dur- 
ing the whole process of heating the pump 
should be kept in action until the bubbles 
of the gas stop appearing in the outlet 
valve. 

Then begins the second stage of pre- 
paring the tube to which the name “tuning 
up” has been given. It has already been 
shown “that we depend upon gases 
amalgamated with the terminals to pro- 
duce an efficient cathode stream for mak- 
ing X-light,” “that the process of pump- 
ing a tube consists not only in removing 
the right amount of gas from the tube, 
but in driving out the proper amount of 
gas from the terminals that what remains 
will not come out so fast, when the tube is 
used, as to lower the resistance until the 
X-light is not of suitable wave length.” 

When the first stage, or that of 
heating and pumping without cur- 
rent, is complete, the tube may be 
cooled to the temperature of the 
room. Next connect it with a source of 
current of the same volume and delivered 
in surges of the same kind and eize and 
at the same intervals which will be after- 
ward used in practical work. The reasons 
for this are plain: First, if less current 
is used during the subsequent pumping 
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than will be employed in practical work 
afterward, it will be found, when the tube 
is sealed off and used, that the stronger 
current will drive gas into the tube 
until the vacuum is so low the tube is 
useless, for the wave length of the 
light will be too long to be suitable 
for the work in hand, or the vacuum 
may be so low that ordinary light alone 
will come from the tube, because the 
subatome (American Journal of Science, 
page 391, 1900) of the cathode stream 
will meet with such obstruction on their 
way to the target that they will strike with 
too little velocity tu be raised to the proper 
temperature to produce the short ether 
movements we call X-light. A few ex- 
periments will show why not only the 
amount of the current passed in a given 
time must be considered, but also the size 
of the surges. It is only necessary to 
increase the size of the surges, diminish- 
ing their number (to keep the amount 
passing in a given time the same), to see 
how much gas the larger surges will drive 
out. A tube which has been tuned up 
with small though frequent surges until 
the vacuum remains in proper condition 
under such surges may be spoiled by a 
few more powerful ones. This is what 
generally has happened when tubes have 
been tried on powerful generators. It is 
the chief reason why such apparatus hae 
been condemned, not only by tube- 
makers, but by physicians who have at- 
tempted to work with it. On this account 
in note xxix the statement was made that 
a tube should always be pumped with re- 
gard to the generator on which it was 
afterward to be used. The facte also 
poitt out how important it is for every 
coil to have some means of measuring the 
energy that it is delivering to the tube. 
Having arranged the current in the proper 
manner the pumping is to be continued 
until the resistance of the tube does not 
fall too low in a reasonable time while the 
current is on. Then, if there is no vacuum 
regulator, the tube may be sealed off, as it 
is finished. If there is a vacuum regu- 
lator this should be heated either by a 
lamp, a flame or by electricity, if the regu- 
lator is of the type shown in the figure, 
until the light yielded by the tube is of 
the longest waves which will ever be re- 
quired in practical work. The regulator 
should then cool. If the resistance, rises 
to the former point all is well. The tube 
may be sealed and marked to show how 
much current should be used with it. If 
the resistance does not rise to the proper 
point there is too much gas in the regu- 
lator. The heat on the regulator must be 
continued with the pump in action until 
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by trial with the current the vacuum is 


~ found to remain at the desired point when 


the regulator cools. Then the tube can be 
sealed and marked. If there is no vacuum 
regulator that liberates gas, which it re- 
absorbs on cooling, but one which is only 
used to permanently lower the vacuum 
(when through use this has become too 
high), the second operation of tuning up 
the tube can be carried on at a tempera- 
ture of 300 degrees Fahrenheit. In this 
case the tube should be cooled before it is 
removed from the pump, to test its resist- 
ance, which should be equal to three centi- 
metres of air between polished brass balls 
two centimetres in diameter. If the regu- 
lator is of the first type the resistance may 
be left at twenty-eight centimetres for very 
powerful coils. 
PUMPS. 

Hither a mercury or a mechanical pump 
may be used in exhausting tubes, for the 
process of removing air from a tube is a 
simple one which may be done in a few 
minutes. The tuning up is where the 
time needs to be spent. Ignorance of this 
has caused experimenters to go on com- 
plicating the mercury pump with the idea 
of increasing its efficiency until some of 
the modern forms are forests of glass 
tubes branching in every direction. The 
best work on mercury pumps is S. P. 
Thompson’s little known pamphlet. 
Fortunately, owing to the date of pub- 
lication, some of the most complicated 
pumps are not described. One of the 
features on which investigators have spent 
the most time is in multiplying the num- 
ber and complexity of the drying tubes. 
A mercury pump should be simple, with 
as few joints and tubes as possible. One 
drying bulb of a globular shape, kept 
filled with fresh phosphoric anhydride 
(the word fresh should be written in 
large letters), is enough. The best mer- 
cury pump is that of Mr. W. E. Oelling, 
for he has swept away all useless parts, 
reducing the matter to the simplest ex- 
pression. In this pump the valve con- 
trolling the rise and fall of the mercury 
is operated by hand. 

Though much time has been spent dur- 
ing the experiments, which have been 
partly reported in these notices, in mak- 
ing the action of the valve automatic, the 
results, though successful, have shown 
that the simpler hand method is good 
enough. To operate the mercury pump 
the Packard pump is the best. It is well 
designed, well built, durable and efficient. 
All mercury pumps give off mercury 
vapor. As this vapor in a tube is in- 
jurious, it should not be allowed to get 
there. To prevent it, the glass tube con- 
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necting the vacuum tube with the pump 
should be filled with metal foil such as is 
used by gilders. There should be a plug 
of glass wool above and below. As the 
vacuum rises in a tube Geissler effecte 
show themselves through the pump when 
the current is used for tuning up the 
terminals. Although the appearances are 
very beautiful when the room is dark, 
they are like some other beautiful objects, 
a cause of misfortune. They liberate 
water vapor which, entering the tube, 
lowers its resistance. If the current is 
kept on during the additional pumping 
required to remove the water vapor, in 
ignorance of the cause of the lowering 
of the vacuum, the terminals will become 
so exhausted before the proper degree of 
vacuum is reached that the tube will be 
dull and without value. If a tube can 
not be exhausted in a short time the re- 
sult will never be good on account of ter- 
minal exhaustion. 

To prevent water vapor from entering 
the vacuum tube a platinum wire should 
be sealed into the tube leading to the 
pump. The point where the wire is in- 
serted should be well within the hot oven 
that the Geissler effect may stop near the 
vacuum tube. The wire should be 


grounded. 
(To be concluded.) 
== <. 


Consul Worman reports from Munich, 
March 4, 1902, that, according to the 
newspapers, a Hamburg chemist has dis- 
covered a fluid which, when added to 
ordinary water, produces a liquid that 
can not be distinguished from petroleum. 
It can be used for lighting as well as for 
heating purposes. When burned in a 
lamp with an ordinary wick it gives an 
extraordinary white light of double the 
strength of a petroleum flame. The fluid 
is not explosive. A company, it is said, 
has been formed in London for the ex- 
ploitation of this discovery. 


By treating fused mixtures of alumi- 
num and magnesium in various propor- 
tions with ammonium chloride solution or 
dilute hydrochloric acid, three definite 
crystalline compounds of the two metals 
have been isolated by Mr. Boudouard. All 
the fused mixtures of the two metals, ex- 
cept that containing equal parts of each, 
show dendritic crystals in considerable 
quantity. z 

President John I. Sabin, of the Pacific 
States Telephone and Telegraph Com- 
pany, San Francisco, Cal., has ordered the 


installation of telegraph apparatus in tele- 
phone stations to be operated in common 
with the telephone instruments over the 
telephone lines. 
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COST OF CONSTRUCTION AND MAIN- 
TENANCE OF TELEPHONE LINES.* 


BY H. 8S. HERR. 


To serve three or four hundred with 
telephone service at prices charged before 
there was competition was easy and pro- 
ductive of very high dividends. But to 
serve two and three times as many at one- 
half and one-third the price is quite a dif- 
ferent proposition. To make this more 
plain: Consider a town where there is an 
exchange with 300 subscribers at $3 
monthly, the minimum price charged by 
the old company before competition. And 
then consider an independent company 
building an exchange in the same town, 
charging a rate of $1 per month, and 
securing 1,200 subscribers, which is the 
real condition with many of the independ- 
ent telephone companies to-day. The sub- 
scriber receives for $1 per month the bene- 
fit of 1,200 subscribers, which at the old 
rate of $3 for 300 would cost him $12 a 
month. 

This very low rate is all very good for 
the subscriber, but the independent people 
when going into the telephone business 
did so underestimating the cost of con- 
struction and maintenance, believing that 
the more subscribers they secured the less 
the rate for service would be. It never 
occurred to them that the reverse was true, 
that the greater the number of subscribers 
the more expenses attached to the transac- 
tion of the business. This is still the im- 
pression among all classes not versed in 
the financial propositions relating to the 
telephone business. They still believe that 
the more telephones a company can put 
out the lesa the rate should be. | 

The proper understanding, by the gen- 
eral public, of the cost of construction and 


“maintenance is as important in the tele- 


phone situation of to-day as it is that 
every telephone man should understand it 
for himself. Men generally are willing to 
pay for what they get when they know 
what they are getting. This knowledge, 
generally diffused among the people, will 
be a safeguard against unwise legislation 
in telephone matters or ill-advised inter- 
ference by city or town councils. I con- 
sider this the most important proposition 
before us to-day. The cost of construc- 
tion is continually advancing; it is fifty 
per cent higher than it was six years ago. 
Telephone poles, wires, cross-arme and all 
material required in toll-line construction 
have advanced ten to fifteen per cent in 
the past year, and at the present rate of 
pole consumption in a few years it will be 
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impossible to buy them at any reasonable 
price. 

And, since it has been demonstrated 
that it is practicable to place the wires 
in conduit along the principal thorough- 
fares this will be required by all towns in 
the near future, the same as at present in 
the larger cities. This cost 1s considerably 
above that of the ordinary pole, wire and 
cable construction. The demand is so 
great for telephone service that to supply 
all in densely populated districts will re- 
quire such a great network of wires 
overhead that it will not be permitted in 
well regulated towns. The only solution 
will be underground conduit and cable 
construction. 


HOW TO ESTIMATE THE COST. 


The cost of a telephone plant can be 
quickly estimated, approximately, at the 
present prices of material and labor, on a 
basis of the number of telephones in- 
stalled. For example, an exchange of 500 
telephones installed within a radius of one 
and one-half miles and no conduit or 
cable work, but up-to-date construction, 
will cost approximately $65 a telephone, 
or $32,500; this will come so near to the 
real cost that a company can base its cal- 
culations on it with a degree of certainty. 
As the number of telephones increases, the 
radius or distance from the exchange will 
also increase, and therefore the cost. In 
estimating on 1,000 telephones installed, 
we must take into consideration some 
aerial cable, and more substantial con- 
struction and much more costly equip- 
ment, and therefore there would be a ma- 
terial increase in the cost per telephone, 
without conduit work; a safe approximate 
would be $85 per telephone, or $85,000 
for the plant, within a given radius. 

Where the demand for telephones ex- 
ceeds 1,000, and quick, up-to-date service 
is required, it is absolutely necessary to be 
equipped with central energy and mul- 
tiple switchboards, and when in towns 
where electric light and electric street cars 
are used, requiring many additional ap- 
pliances to overcome the interference 
caused by them, and where it is necessary 
to construct conduits, we can not with 
safety calculate less than $100 per tele 
phone installed; that is, 1,000 telephones 
under such conditions would cost to in- 
stall, approximately, $100,000. These 
prices are only approximate and may vary 
ten or fifteen per cent, according to local 
conditions. In large cities, where 5,000 
to 10,000 subscribers are connected, the 
cost will approximate from $150 to $200 
per telephone installed. 
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THE COST OF OPERATING AND MAIN- 
TAINING. 

Very few who are engaged in the inde- 
pendent telephone business knew the ex- 
pense of operating or the cost of main- 
tenance, even approximately, when they 
entered into the business, much less did 
they consider that the expense increased, 
not only proportionately to the number of 
subscribers, but in an arithmetic pro- 
gression. To explain: The expense of 
operating an exchange of 1,000 sub- 
scribers is much more than twice the ex- 
pense connected with an exchange of 500. 
At first thought we naturally say that if 
you can give service to 500 subscribers 
at $1 per month, you can give service to 
1,000 for less. Practice proves just the 
reverse. The reasons why are many, some 
of which may be plainly understood by 
the following: 

When there are 500 subscribers con- 
nected with an exchange, each subscriber 
can call up 500 others, and by the time 
every subscriber calls up every other sub- 
scriber there are sent through the exchange 
250,000 calls; when there are 1,000 sub- 
scribers and every subscriber calls up every 
other subscriber once, there are not only 
twice as many calls sent through the ex- 
change as there were when only the 500 
were on the board, but four times as 
many, making 1,000,000 calls, which is 
the ratio in increase of the use of the 
telephone with the increase of subscribers. 
This requires four times as much labor 
to take care of 1,000 subscribers as it does 
to take care of 500, and four times as 
much wear and tear on the apparatus, and 
much more central machinery or ap- 
paratus to do it with. The same is true 
on outside construction. Consider that 
the first 500 subscribers are within a 
radius of one mile from the exchange, 
with an average of one-half mile of pole 
Tines, and in ful] metallic circuit, it 
means one-half mile of wire out and one- 
half mile in; the second 500 come within 
a radius of two miles from the exchange, 
making an average distance of one and 
one-half miles for poles and wires, or 
three half miles out and three miles in, 
making the amount of construction to 
reach the outer 500 three times that of the 
first 500, and four times that required to 
serve the first 500 will be required to give 
service to 1,000. 

I doubt whether this covers it all when 
we consider the amount of territory that 
must be covered by poles and wires as the 
circle increases. The territory to be 
covered in a radius of one mile is only 
a fraction less than four square miles. 
The territory covered in a radius of two 
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miles is four times that, or sixteen square 
miles, requiring twelve square miles to be 
covered with poles and wires to serve the 
second 500 which, added to the cost of the 
first 500, would make four times as 
much pole cost to serve 1,000 subscribers 
as it requires to: serve 500. To serve the 
out districts the wires can pass over the 
poles of the first districts, but the poles 
will have to be much larger and cost more. 
The amount of cross-arms and wires and 
insulators is the same as if all the wires 
were put on separate poles from the cen- 
tral office out. 
MAINTENANCE. 

There appears to be a general impres- 
sion abroad among those who think but 
once that after a telephone line or tele- 
phone system is built that the work is 
done for all time. But that is not the 
case. Decay and trouble begin as soon 
as the poles are set. The average life 
of the white cedar poles as we get them 
to-day is from fifteen to twenty years. 
Galvanized iron wire in towns and cities 
can not be counted on for a period much 
beyond six or seven years. In the country 
this is much longer. The life of a switch- 
board is from fifteen to twenty-five years 
and longer with the constant repairing 


and replacing of parts giving out or wear-. 


ing out as time goes on. Telephones 
have been an uncertain quantity till with- 
in a few years. There are a few telephones 
that have been used many years, proving 
that durable, efficient telephones can be 
made. But there are many that have 
been thrown away in a very few years, 
which is in accord with poor construction 
in everything. The best is what we want. 

The expense of maintenance when good 
up-to-date appliances are used with the 
very best of construction should not and 
does not exceed three per cent to five per 
cent, so that we are on the safe side of 
our investment when we make a five-per- 
cent maintenance fund and a six-per-cent 
dividend. As we have already stated, the 
cost of maintenance increases much more 
rapidly than the number of subscribers. 
This is being understood by many and 
is evidenced by the franchises granted in 
different cities containing a clause grant- 
ing the privilege to increase rate for tele- 
phone service as the number of sub- 
scribers increases. 

By examining the Bell rates of 1889 
or 1890 and comparing them with the 
actual condition and experience of the in- 
dependent people, I have come to the con- 
clusion that the rate should have been 
established at about three-fifths of that of 
the Bell companies, all things being 
equal, which would give a bare remunera- 
tion on capital invested. 

It would not have been a “get-rich- 
quick” business, but a clean investment, 
and justice would have been done to all. 

The independent people have reduced 
the rate of telephone service, and by so 
doing the telephone has come into general 
use and become a public necessity in place 
of a public luxury. True, it has cost 
much money, and J have this faith in the 
people, that they will stand by the com- 
panies which have served them best. 
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Electrical. 
Patents 


Considerable attention has been paid by 
inventors to the construction of inaulators 
for high-potential currents, and several 
patents have been’granted in which the 
insulators are constructed of several 
porcelain bells that are nested and con- 
nected by a layer of glaze. It is evident 
that bells which are to be connected to- 
gether by the glaze must have a thick 
layer of glaze at their contact place. As, 
however, the porcelain glaze has a different 
coefficient of expansion from the mass 
of the porcelain it cracks in thick layere— 
that is to say, after cooling it does not 
form a homogeneous glaze, but a mass 
traversed by innumerable fine cracks and 
pores. These cracks in thick layers of 
glaze increase under variations of tem- 
perature and are further considerably in- 
creased in insulators exposed to the at- 
mosphere when a current of very high 
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potential is conveyed over the insulators, 
whereby the latter are considerably heated. 
It is evident from the foregoing that thick 
layers of glaze by reason of their liability 
to crack do not increase the insulation, 
but rather diminish it, and thus layers of 
glaze in the interior of the insulator only 
fulfill the object when they cover the mass 
in the ordinary thin layer. In order to 
avoid the above-mentioned drawback, Mr. 
Rudolf Gaertner, a resident of Merkels- 
grun, near Carlsbad, Austria-Hungary, 
has devised an improvement for which he 
has obtained a patent in this country, and 
has sold his interest in the same to Karls- 
bader Kaolin-Industrie-Gesellschaft, of 
Merkelsgrun, near Carlsbad, Bohemia, 
Austria-Hungary. In the present in- 
stance the separate bells are so connected 
with one another that an interstice is 
formed between them in such manner as 
to afford an air-jacket practically enclos- 
ing the inner bell, and thereby the num- 
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ber of the glazed walls and also the space 
between the cable and the support are in- 
creased. The insulator shown in the ac- 
companying drawing consists, for in- 
stance, of two bells, a, b, and has on its 
out bell, a, a projector edge, c, which is 
fixed in a corresponding annular recess, d, 
in the bell, b, in a second heating by means 
of a layer of glaze, so that between the two 
bells, a and b, an interstice or air-jacket, 
e, is formed. As the separate bells are 
provided with an even, thin layer of glaze 


on their outer and inner surfaces, an in- 


sulating layer is provided between the 
cable and the iron post or support, which 
is composed of the porcelain, four layers 
of glaze, 1, 2, 3, 4, and the interstice or 
air-jacket, e. It is evident that by this 
method of increasing the relative distance 
apart of the cable and the iron support, 
by increasing the number of layers of 
glaze inside the insulator and interposing 
an air-space or jacket, an insulation is 
produced which has great mechanical 
strength and resistance efficiency. 

A novel electric arc lamp clutch has 
been invented by Mr. John Eberhardt, of 
Chicago, Ill., his object being to provide 
a device which will hold the carbon at its 
proper position regardless of shocks or 
jar to which the lamp may be subjected 
while in use, thus especially adapting it 
for headlights on trains and the like. The 
accompanying illustrations and following 
description are taken from the patent he 
has obtained on the same. The carbon 
electrode is indicated by a. It passes 
through a guiding ring, b, fixed horizon- 
tally to the lower end of a vertical stand- 
ard, c, forming a part of the lamp frame. 
Above the ring, b, is the clutch frame, d, 
loosely encircling the rod, a; d! repre- 
sents a roller adapted to roll against the 
flat surface of the lower end of the stand- 
ard, c, to reduce friction in the move- 
ments of the clutch; d? is a screw passing 
through the clutch frame and adapted to 
impinge against the lug, d3, on the stand- 
ard, c, and limit the upward movement 
of the clutch. Opposite the roller the 
frame, d, is split to form ears, between 
which is pivoted a dog, e, having a grip- 
ping edge, et. The frame, d, is provided 
with the lugs, d4, adapted to strike upon 
the upper side of the fixed ring, b. To 
the outer end of the dog is freely attached 
a rod, f, through which the clutch is oper- 
ated. A guiding screw for the carbon, a, 
is represented by d5. The usual electro- 
magnet or solenoid which actuates the 
clutch is not shown, it being understood 
that the rod, f, is raised or lowered by 
such a regulating magnet or solenoid as 
is commonly used. In explaining the 
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operation of the clutch it may be assumed 
that when the lamp is not burning the 
upper carbon, a, is resting upon the lower 
carbon. When the current is turned on, 
the regulating magnet raises the rod, f, 
causing the edge, el, of the dog, e, to 
bear against the side of the carbon and 
clamp it against the guide, d5. Further 
movement of the rod, f, is accompanied 
by the carbon and continues until stopped 
by the screw, d*, coming into contact 
with the lug, dè. In this upward move- 
ment to strike the arc the traverse of the 
carbon is in perfectly vertical line, and 
no binding can take place because of the 
action of the roller, d1. As the arc settles 
down to its normal burning length 
the clutch lowers to an intermediate posi- 
tion between those shown in Figs. 1 and 2. 


Fg. 1. 
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As the carbon consumes, the clutch grad- 
ually lowers until the lugs, d*, strike the 
ring, b, and the edge, e1, is released from 
the carbon by the further downward 
movement of the rod, f. When the carbon 
is thus released it feeds by gravity until 
again gripped and held by the dog actu- 
ated by the controlling magnet. The 
location of the roller back of the standard 
makes every movement of the clutch 
positive and exact, there being no loose 
joints or open places which might permit 
of the carbon working loose from the 
clutch in case the lamp is subjected to 
jarring or shocks. In the case of clutches 
heretofore used in this kind of service 
much difficulty has been encountered be- 
cause of slight variations in diameter of 
the various carbons, the smallest depart- 
ure from this standard size, for which 
the clutch is made, resulting in irregular 
feeding of the carbon. 
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Fire Danger from Incandescent Lamp 
Decorations. 


A number of experiments have been 
made in Great Britain showing that it is 
particularly dangerous to cover incan- 
descent lamp bulbs with drapery and, 
notably so, to wrap them in cotton, es- 
pecially in the case of colored lamps. 
With sixteen-candle-power colored lamps, 
cotton in contact with the lamp begins 
to smoke after ten minutes and sometimes 
even after three minutes. Only a slight 
draft of air is required to make the cotton 
burst into flames, when the bulb col- 
lapses on account of its walls softening 
from the heat. Low candle-power lamps 
seem to be as bad in this regard as larger 
lamps. Great care should be taken not 
to allow inflammable draperies and par- 
ticularly those of a fuzzy or fibrous 
character to come into contact with bulbs 
of decorative lamps.—Engineering (Lon- 
don), April 4. 


Discharge from Hot Platinum Wires. 

Some interesting experiments have been 
undertaken to determine the relative 
velocities of positive and negative ions in 
the discharge from a hot platinum wire. 
An article by Rutherford has shown that 
at high temperatures the average velocity 
is less than at low temperatures. Mr. 
C. D. Child has discovered that the most 
rapidly moving positive ions have a 
greater velocity than the most rapidly 
moving negative ions. When such a wire 
is first heated in a vacuum, the discharge 
is much larger than at any time after- 
ward. Heating the wire in hydrogen 
seems to restore to it the power lost in 
discharge. At least some of the discharge, 
the author concludes, would therefore 
seem to be due to occluded hydrogen.— 
Science (New York), April 4. 

a 

An Aluminum-Carbon Accumulator. 

Dr. E. Semprún, of the Spanish Army, 
has devised a new form of secondary ele- 
ment using aluminum and carbon elec- 
trodes, of which some account has lately 
been given, but of which no particular 
details concerning the chemical reactions 
involved or the electrolyte employed have 
been made public. Plates are made of 
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aluminum upon which is supplied a paste. 
A sample of the accumulator containing 
thirteen plates of 3,042 square centimetres 
surface weighed 6.39 kilogrammes as 
against a thirteen-plate lead accumulator 
having 2,619 square centimetres surface 
and weighing sixteen kilogrammes. The 
efficiency is stated to be about eighty-five 
per cent. The maximum charging cur- 
rent is stated to be eighteen amperes per 
kilogramme of the positive plate. The 
electro-motive force is from 1.75 to 2.25 
volts. The normal output is stated to be 
1.104 horse-power-hours per kilogramme 
of the positive plates. Short-circuits are 
said to have no deleterious effect. It is 
stated that the accumulator has success- 
fully endured a four years’ test, during 
which the electrolyte was renewed an- 
nually, and nothing further than the 
above is stated regarding the nature or 
operation of the cell—La Energia Eléc- 
trica (Madrid), March. 


A 
A Commercial Source of Hydrogen. 


M. d’Arsonval required, in recent in- 
vestigations conducted by him, large 
quantities of hydrogen gas. It occurred 
to him that the source of this gas might 
be ordinary coal gas, of which hydrogen 
constitutes usually about fifty per cent, 
the remainder being methane with small 
quantities of other gases and volatile sub- 
stances. By the use of liquid air the 
methane and other ingredients were suc- 
cessfully condensed, leaving the hydrogen 
quite pure. In recent experiments M. 
d’Arsonval has dispensed with the use of 
liquid air and has simply passed coal gas, 
which was previously cooled to eighty 
degrees below zero centigrade, through a 
Linde liquid-air machine. In this way he 
was able to obtain 3,500 cubic feet of 
hydrogen per hour at an expenditure of 
from twelve to fifteen horse-power. By a 
modification of the process pure methane 
can also be furnished. This is accom- 
plished by dividing the process into two 
stages. In the first the gas is cooled to 
the temperature of solid carbonic acid, 
causing the condensation of carbonic 
acid, benzine and similar hydrocarbon 
matters. In the next stage the methane 


is condensed, carrying with it in suspen- 
sion such carbon monoxide as may be 
present, which may easily be filtered off.— 
Engineering (London), April 4. 

a 


Researches Concerning Lightning. 


The Royal Institute of British Archi- 
tects and the Surveyors’ Institution of 
London organized last year a research 
committee for the purpose of obtaining 
accurate records of the action of light- 
ning strokes on buildings. The object in 
view was to devise, if possible, an im- 
proved method of protection, and over 200 
competent observers in the United King- 
dom, besides a large number in the 
colonies and elsewhere, were to gather 
data. Innumerable photographs were 
taken, which often appeared to reveal con- 
ditions which verbal descriptions failed 
to represent. Out of sixty cases tabulated 
by the committee up to the first of this 
year no fewer than twelve relate to build- 
ings fitted with lightning conductors of 
one form or another. Commenting upon 
a series of accidents caused by lightning 
to the factories of some explosive manu- 
facturing companies in Germany, the in- 
spectors state: “These accidents have done 
much to confirm a feeling of distrust 
which has for some time been growing 
in our minds as to the absoluteness of pro- 
tection afforded by conductors erected in 
accordance with specifications laid down 
by the lightning-rod session of 1882.” 
Continuing, the report states that the ob- 
served facts go far to confirm the inter- 
esting laboratory experiments made by 
Dr. Oliver Lodge. The committee is con- 
tinuing its investigations. Members and 
others willing to assist by reporting their 
observations are requested to communicate 
with the secretary at No. 9 Conduit street, 
W., London.—Engineering (London), 


April 4. tee 
A 
The Decomposition Tension ot Sodium 
Hydroxide. 


Some interesting results have been ob- 
tained by J. B. Sicher in the study of the 
decomposition tension of sodium hydrox- 
ide. When this salt is fused in an iron 
vessel it soon assumes a red color, and 
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when this condition is reached the iron 
has become passive, so that on immersion 
of an iron wire into the fused mass there 
is no polarization current. Until this 
condition is reached the polarization cur- 
rent is observed. The only metals suit- 
able for electrodes in the electrolysis of 
this compound are iron and platinum, of 
which the former is preferable. The dis- 
charge potentials and decomposition ten- 
sions of fused sodium hydroxide were de- 
termined in an iron vessel with an iron 
electrode and in a platinum vessel with a 
platinum electrode at various tempera- 
tures between 385 and 694 degrees centi- 
grade. The curves of cathodic decompo- 
sition, as also those of anodic decomposi- 
tion, show two well-marked breaks; for 
the former, at 1.16 volts at 390 degrees, 
and 2.06 volts at 389 degrees; and for 
the latter, 0.11 volt at 395 degrees, and 
1.31 volts at 393 degrees. The higher 
cathodic point corresponds with the sep- 
aration of sodium and the lower with the 
separation of hydrogen. The highest 
anodic point the author believes is due 
to the discharge of hydroxyl ions, and the 
lower to that of O? ions. Polarization of 
fused lead chloride was determined by the 
decomposition method in glass vessels of 
various forms using carbon electrodes. 
Here also two breaks occurred, the posi- 
tion of the lower one varying greatly with 
the distance and size of the electrode.— 
Journal of the Chemical Society (Lon- 
don), March. 
A 


A Spanish Electric Power Transmission. 


An interesting station has been built 
on the Jamara River, in Spain, utilizing 
a 3,000-horse-power waterfall, and also a 
producer-gas plant for the production of 
power to be transmitted to Madrid. The 
waterfall is sixty-seven feet high and has 
a flow of 325 cubic feet per second. The 
electrical installation consists of three 
generators giving three-phase current at 
10,000 volts, with a fourth similar ma- 
chine held in reserve, each unit being 
formed of a 750-horse-power turbine di- 
rect-coupled with an alternating-current 
machine of corresponding size. In addi- 
tion there is a storage-battery plant of 
2,000 ampere-hours capacity which works 
through a rotary converter, forward or 
backward, as the case may be, upon the 
circuit. In the city of Madrid there is a 
substation where the tension of the three- 
phase circuit is lowered from 10,000 to 
3,575 volts, at which pressure it is dis- 
tributed through the city. It is interest- 
ing to note that the prices charged for 
power are 0.20 peseta for lighting and 
0.10 peseta for motive power, which are 
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about one-fifth of the figures previously 
charged for current delivered from sta- 
tions in the city of Madrid. These prices 
correspond with two cents and one cent 
American gold, respectively, and are, per- 
haps, the lowest charged for electrical 
energy anywhere on the Continent of 
Europe.—Revista de Obras Publicas 
(Madrid), April 3. 
ad 


A Swiss Water-Power Plant. 


An electrohydraulic plant of some 
special interest has just been completed 
at Vouvry, on Lake Geneva, by La 
Société de la Grande Eau. The turbines, 
of which at the present moment there are 
four of 500 horse-power installed, work 
under a head of no Jess than 3,150 feet. 
The principal conduit consists, in the first 
place, of a pipe 3114 inches in diameter, 
which is later subdivided into three of 
19.7 inches as the pressure increases 
nearer the bottom of the fall. Each of 
these branches ends finally in two pipes, 
each 13.4 inches in diameter. For the 
laying of this conduit an aerial tramway 
was installed, having a length in plan of 
5,609 feet, the rise in this distance being 
2,985 feet. The pipes forming the con- 
duit varied in length from 16.4 feet up 
to 26.25 feet, the heaviest weighing just 
one ton. The cable standards were built 
of timber, the longest span measuring 
1,970 feet in plan. The cables used were 
of cast-steel wire, having a breaking 
strength of 220,000 pounds per square 
inch. They were 0.78 inch in diameter, 
their total strength being 20 tons. The 
factor of safety was accordingly only 
about 214; but in view of the temporary 
character of the installations this was 
deemed quite sufficient by the contractors 
for the work. For working the line an 
clectromotor of 20 horse-power was em- 
ployed.—Engineering (London), April 
11. 
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Hertz Waves and Certain Solar 
Phenomena. 


In a note recently presented to the 
French Academy of Sciences, M. Charles 
Nordmann has set forth an interesting 
theory to account for the appearances ob- 
served in the corona of the sun and in 
comets. He recites recent experiments 
made upon Mount Blanc, looking to es- 
tablishing the presence of electromagnetic 
radiations of the Hertzian variety in the 
sun’s rays. The conclusion that he has 
arrived at is that these radiations are en- 
tirely absorbed in the upper layers of the 
earth’s atmosphere. He considers that, 
if the electromagnetic theory of light is 
correct, the emission of electric waves by 


543 


the sun is practically certain. Spectro- 
scopic study of the sun has shown that the 
chromosphere is certainly the seat of elec- 
trical phenomena of great intensity and 
powerful discharges which are produced 
particularly in the region of sun-pots and 
faculæ, where through the influence of the 
violent movements of the solar atmos- 
phere there must be separation of positive 
and negative electricity. This seems ex- 
ceedingly reasonable, as solar winds with 
a velocity of 50,000 miles an hour have 
often been observed. In the discharges, 
perhaps somewhat comparable to ter- 
restrial lightning, electrical waves must 
almost certainly be produced. From all 
these observations he is led to deduce a 
proposition to the effect that the solar 
surface emits electric waves, and that this 
emission 18 particularly intense from the 
regions where violent eruptions take place 
and at the time when these eruptions have 
a maximum intensity; that is, in the 
region of sun-spots, and at the time of 
maximum solar activity. From this 
proposition he draws a number of con- 
clusions. For example, he considers the 
luminosity of the gaseous envelope of the 
sun, known as the corona, to be due 
wholly to the excitation produced by such 
waves, this being demonstrated by the 
observed conditions during various total 
eclipses since 1867. During a sun-spot 
maximum the distributed light of the 
corona is much more intense than during 
a minimum, while the contrary is true 
regarding the filaments, which are sup- 
posed to be composed of solid or liquid 
matter emitted from the solar surface 
and which attain a maximum during 
periods of small sun-spot activity. To 
explain this phenomenon, he calls into ac- 
count the recently demonstrated pressure 
due to radiation, which he believes is suf- 
ficient to account for an action apparently 
in contravention to the general law of 
gravitation. Further very interesting 
speculations regarding the illumination 
of comets and the spectrum of these ob- 
jects are also made, and a number of ex- 
periments made with attenuated gases in 
tubes subjected to electrical discharges are 
mentioned in this connection. The author 
concludes with the statement that these 
propositions up to a certain point have 
the character of hypotheses, but they are 
logically deduced from the electromag- 
netic theory of light and from the study 
of the sun’s spectrum. They are not con- 
tradicted by any known fact, and they 
satisfactorily explain a number of ob- 
served phenomena hitherto inexplicable 
upon any other theory.—L’ Electricien 
(Paris), April 12. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Motors for Driving Ventilating Fans 
and Blowers. 

In the accompanying illustrations are 
shown a few of the applicatione of Lun- 
dell motors, manufactured by the Sprague 
Electric Company, New York city, to 


Fie. 1.—SLow-Speep S1x-PoLE MOTOR, WITH ONE COVER OFF. 


standard makes of ventilating fans and 
blowers. The types of motors generally 
used in connection with exhaust-fan out- 
fits are wound as standard motors for 215, 
230 and 500 volte, but they can be wound 
for special voltages and speeds, and are 
furnished with regular rheostats when 
this is desired. 

Fig. 1 shows a multipolar slow-speed 
motor, of the six-pole single field-coil 


Fie. 8.—SHowma SMALL MOTOR, on 
VERTICAL FAN. 


type, with the usual self-oiling and self- 
aligning ring bearings. In thie type the 
bearings are supported by brackets se- 
cured to the field frame of the motor. The 
bracket consista of three arms between 
which can be placed enclosing covers for 


APPARATUS. 


the purpose of making the motor entirely 
enclosed. 

The field frame consists of two sym- 
metrical divisions, each containing half 
the yoke and three pole-pieces in one cast- 


a hand-wheel is provided for the move- 
ment of the rocker arm when changing 
the location of the brushes on the com- 
mutator. The commutator brushes are 
accessible by side doors which may be left 


ing. The field coil, which is form 


wound, is enclosed with- 
in the yoke which con- 
stitutes the external 
frame of the motor and entirely protects 
the coil. 

The armature cores are laminated and 
of the slotted drum type, with form- 
wound coils rigidly secured in the slots. 

The commutator is solid and is well 
insulated with the best grade of mica. 
Radial carbon brushes are employed, and 


open or closed, as occasion may require. 


Fig, 2.—Moror CONNECTED TO 60-INcH FAN, WITH VERTICAL FAN. 


These motors are well adapted for di- 
rect connection to ventilating fans and 
blowers and can be shunt, series or com- 
pound wound, and wound for various 
speeds and voltages other than standard. 
Fig. 2 shows the motor direct-connected 
to a sixty-inch fan with a vertical shaft. 
Fig. 4 shows a positive pressure-blower 
direct-connected with a Lundell motor, 
Fig. 3 showing a smaller motor direct- 
connected with a vertical fan. In Fig. 5 


~<a 


Vol. 40.4, 5 


|ANICAL 


for the Dot 
when chines 
S ON the gs 
T briha p 
ch may k 
nay require 


April 26, 1902 


is shown a motor direct-connected with a 
blower for forge work, and Fig. 6, a small 
motor with a four-bladed fan, shows a 
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bility and wearing properties. Dovetail- 
ing the babbitt in strips is recommended 
for the reason that it gives equal bearing 


tage of using this material for bearings 
is said to be that it can be rolled into 
shape for inserting in dovetailed re- 
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Fig. 4.—MoTOR DIRECT-COUPLED WITH PosITIVE PRESSURE BLOWER. 


convenient application of the work of 
ventilating. The motor is mounted by 
means of brackets so that the blades re- 
volve in the opening. This opening may 
be made by having a board cut to fit the 
top or bottom of a window opening. A 
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Fic. 5.—MOTOR CONNECTED WITH FORGE. 


small wall switch is furnished with which 
the speed can be suitably controlled from 
any desired position. 

A small percentage of aluminum added 
to babbitt is said to result in a metal very 
much superior over the ordinary babbitt 
material, seeming to increase the dura- 


cesses and the recesses can be cast and 
drifted out at a very small expense and 
without waste of babbitt. 


all over the surface and it is stated that 
another advantage of this material is its 


Linemen’s Side-Cutting Pliers. 


In the accompanying illustration is 
shown a new drop-forged steel side-cut- 
ting pliers, which has recently been put 
upon the market by Miller, Sears & 
Walling Company, New York city. The 
manufacturer calls these the “Storm 
King,” and claims that they embody all 
desirable features, while such features as 
experience has shown to be objectionable 
are eliminated. 

The shape of the handles and their re- 
lation to the jaws ensure the greatest 
effectiveness in cutting, and it appears to 
be the testimony of linemen and electri- 
cians who have used this tool that it fits 
the hand with great comfort to the user. 
The cutters, which are raised, are finely 

tempered, with side bevels and rounded 


Fie. 6.—SMALL MOTOR FOR VENTILATING. 


extreme malleability, as it may be ham- 
mered out to a thin edge without crack- 
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LINEMAN’S SIDE-CUTTING PLIERS. 


ing, whereas the ordinary babbitt is not at edges, and are highly polished, making 
all or only slightly malleable. An advan- them attractive in appearance. 
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An All-Wire Rail Bond. 

In railway equipment specifications too 
much care can not be given to the proper 
selection of bonding material. The ac- 
companying illustrations give a very good 
idea of the all-wire rail bond manufact- 
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close connecting and underground bond- 
ing, are furnished. 

The bond is applied by means of a 
compressor designed to ensure a perfect 
contact between the terminals of the bond 
and the rail ends, being so shaped that a 


Fie. 1.—ALL-WIRE Ratt Bonp, CUT FROM COPPER CABLE. 


ured by the Ohio Brass Company, of 
Mansfield, Ohio. The bond which is 
shown in Fig. 1 is made entirely from one 
piece of flexible copper cable. The con- 
ducting strands and terminals are made 
from a single piece of cable, and there are 
no cast or welded joints in the bond to 


large contact surface is presented to the 
rail, a contact of extremely low resistance 
being secured. The bond is made of very 
flexible standard cable and can succese- 
fully withstand the jar and vibration of 
the rails as well as expansion and con- 
traction. 
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Fig. 2.—SHowinc METHOD OF PRESSING COPPER STRAND TOGETHER. 


become loose or interpose additional in- 
ternal resistance due to imperfectly cast 
or welded joints. The conductivity of 
this all-wire bond is given as that of com- 
mercially pure copper, and it is claimed 
that this conductivity is maintained 
throughout the entire length, including 
the terminals. This bond is intended for 


The copper cable is cut to length and 
placed in a forming machine in which the 
ends of the cable are cold-pressed into 
shape, as is shown in Fig. 2, the size of 
the terminals, however, being consider- 
ably larger than in the finished bond. The 
ends are then heated almost to the melt- 
ing point and forged accurately to size 
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Fic. 8.—FINIsHED BOND SuHowtne TERMINAL HEAD. 


use under the fish-plate in which posi- 
tion it is protected from injury from out- 
side sources as well as from theft, and a 
variety of such styles is manufactured. 
It may also be ueed around the fish-plate 
or under the base of the rail. Special types 
of bonds for these purposes, as well as for 


in a steel die. The size of the ter- 
minals is thus reduced, the strands of wire 
composing them being perfectly welded 
together, forming a solid mass of copper. 
Fig. 3 shows the appearance of the 
finished bond and illustrates the manner 
in which the strands of cable are gradually 
merged into the solid copper terminals. 
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The « Perfection ” Rail Bond. 
In laying down the track equipment of 
an electrically driven railway a particu- 
larly essential feature, in order that the 


Fie. 1.—SHowine TERMINAL HEAD IN POSITION. 


carrying conductor shall give the highest 
efficiency, is the subject of rail bonding. 
Close contacts and very low resistances 
are absolutely necessary, while rapid and 
positive application of the rail bond to the 
rail is a neceasary part of successful con- 
struction work. 

In the accompanying illustrations are 
shown the types of rail bonds and the 
method of applying such to the working 
rail, as are manufactured by the “Perfec- 
tion” Rail Bond Company, Chicago, Ill. 

The bond terminals of the “Perfection” 
rail bond are expanded by the use of 
special non-corrosive bronze plugs which 
are as hard as etcel. The metal used for 
the purpose of expansion being the same 
character as the bond itself, the tendency 


-B 
FrG. 2.—AFTER PRESSING. 

to electrolytic action is minimized and a 
bond of lasting qualities is assured. The 
principal is, that the terminal must be ex- 
panded from its centre outward toward its 
surface and the pressure being uniform 
throughout the entire length of the hole. 

Referring to the illustrations Fig. 1 
shows the bond placed in the rail ready 
for pressure. Into each terminal are the 
two hardened bronze plugs, one, on the 
underside of the terminal being provided 
with a flange, which when the plug is 
pressed home turns over the protruding 
end of the terminal forming a perfect 
rivet-head, as is shown in Fig. 2. After 
the bond is placed in the hole in the rail 
the two plugs are pressed toward each 


other, preferably by a hand compressor of 
convenient size, and as these plugs are 
pressed toward each other the copper in 
the web intervening between the plugs is 
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forced out laterally toward the wall of the 
hole in the rail enlarging the diameter 
of the bond terminal and turning back the 
bottom portion of the lower or inner side 
of the rail. 

It is stated by the maker that after the 
plugs have been forced into the copper 
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Water and Gas-Proof Subdivided 
Electrical Conduits. 
The use of underground systems for 
the conveying of cables and wires carry- 


ing electric current from point to point 


is growing with great rapidity. The pop- 
ular agitation is developing in extent, 


Fic. 3.—SHowina COMPLETED SECTION OF RarL BONDING. 


terminal of the bond they become so 
thoroughly a part of the bond as to be 
practically homogeneous with it and it 
is impossible to remove them without de- 
stroying the bond itself. 

The particular features advanced by 
the manufacturer of this rail bond is that 
the electrical and mechanical contact is 


excellent and the resistance is practically 
nothing. The pressure required to press 
home the plugs is very small, in most in- 
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Figs. 4 AND §.—Typrs or IMPROVED RAIL 
OND. 


stances it being possible to use an auto- 
matic compressor furnished by the com- 
pany. Where it is not possible to use this 
special tool the nature of the bond and 
plugs in the terminal is such that a 
limited amount of hand labor only is 
necessary to perform the work. 

The connections between the terminals 
are made bv flexible copper cables designed 
to meet the requirements of strength, 
elasticity and carrying capacity. F. B. 
Badt & Company, Monadnock Block, Chi- 


cago, is the general sales agent 
es g agent for this 


and it is becoming necessary, in order to 
satisfy public sentiment, to eliminate cur- 
rent-carrying apparatus from all exposed 


places within a city. 


In the water and gas-proof system of 


subdivided conduit, manufactured by 


tion, telephone cables, electric light wires, 
trolley feeder wires and telegraph wires. 
Referring to the illustration the duct is 
subdivided into small orifices or tubes of 
four dimensions. The smallest is intend- 
ed for the use of telegraph wires, the next 
larger for trolley feeder wires, the ones 
next larger to these for electric light 
wires, while the largest is intended for 
telephone cables. The duct is also 
claimed to possess a peculiar advantage 
in that it has a flange on the outside and 
is provided with dowels, situated diamet- 
rically opposite to each other, which make 
an easy and rapid alignment. 

It is claimed that in the electric light 
field it is possible to draw in and handle 
single wires containing any potential of 
current or a multiple of wires making 
any size cable desired. For telephone 
purposes it 18 designed to secure a moist- 
ure-proof insulation, and which, it is 
claimed, will effectually protect it from 


WATER AND Gas-PRoor SuRDIVIDED CONDUITS. 


George F. Averill, it is claimed that a 
very great convenience in laying the con- 
duit and subsequently drawing the cable 
is secured. 

The duct, as planned by the manufact- 
urer, can be used to carry, in combina- 


interference for any surrounding wires, 
no matter how close the proximity of the 
same. 

With moisture-proof manholes ar- 
ranged at any distance apart suboutlets 
may be arranged so as to establish tele- 
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graphic points in the manholes for com- 
municating purposes in case of wreck or 
any necessity that may arise. 

The manufacturer claims that by 
means of this system a complete installa- 
tion of underground distribution can be 
established, comprehending the entire 
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field of electrical energy in a single sub- 
divided duct and at the same time pro- 
vide a lasting and thoroughly effectual 
working conduit. 
——__-_-—> 


An Automatic Telegraph Repeater. 


In the accompanying illustration is 
shown a new automatic repeater appara- 
tus for telegraphic work which comprises 
two standard relays and two Ghegan 
transmitters, this constituting a complete 
set of automatic repeaters. 

In Fig. 1 it will be noticed that be- 
sides its ordinary armature, with a spring 
contact, the transmitter is provided with 
a second armature mounted above the 
regular one. The lever of this sccond or 
superposed armature also carries a spring 
contact so arranged that it makes contact 
with its back stop the instant that the 
armature begins its upward movement, 
and does not break contact therefrom 
until its downward stroke is almost com- 


pleted, so that with two circuits connected’ 


to the contacts of the transmitter arma- 
tures, one of the circuits so connected is 
always closed before the other is opened, 
by the movements of the armatures. 
The second armature is adjusted so that 
on closing the local circuit of the trans- 
mitter the regular armature must reach 
its front stop before the magnetism in- 
duced in it is sufficiently strong to draw 
the second armature from its back stop, 
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New AUTOMATIC REPEATING TRANSMITTER. 
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the object of this being to allow a suffi- 


cient margin of time between the closing 
of the main circuit by the downward 
movement of the first armature and the 
opening of the shunt circuit by the subse- 
quent downward movement of the second 
armature to permit a relay in the main 
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circuit to close its local contacts before 
the shunt circuit around them is opened. 
In Fig. 2 is shown how the main, local 
and shunt circuits are to be connected. 
When a key on the western circuit is 
opened the instruments assume the posi- 
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the local circuit of transmitter T, because 
before the eastern circuit was broken at 
sł rl, the shunt around the local contacts 
of relay R was closed at ql. 

On closing the western key, the a.ma- 
tuer of relay R1 closes the local circuit of 
transmitter T1, which, in turn, first 
closes the eastern circuit at s1 ri, and, as 
already explained, after sufficient time 
has elapsed to permit the armature of 
relay R to reach its front stop, opens the 
shunt circuit of transmitter T at a. 

Should east “break” when west is send- 
ing, the armature of relay R would re 
main on its back stop, thus breaking the 
local circuit of transmitter T, on the first 
downward stroke of the superposed arma- 
ture of transmitter T1, and so break the 
western circuit at s? r1. 

These repeaters have been in use on 
the Pennsylvania Railroad for some time 
and it is claimed that they have given 
perfect satisfaction. The manufacturer, 
J. H. Bunnell & Company, Incorporated, 
20 Park Place, New York city, claims 
that when once set the apparatus needs 
practically no attention, the only adjust- 
ment necessary being that of the ordinary 
relay. 


Extension of Rapid Telegraphy. 


The Delany rapid telegraph system, 
which has been in regular operation by the 
Pennsylvania Railroad between Philadel- 
phia and Altoona for the past six months, 
is to be immediately extended to Harris- 
burg and Pittsburg. The new apparatus 


was ordered some time ago and is ready 
to be installed as soon as the Pittsburg 
station is ready. 


EAST 


PLAN OF CONNECTION FOR AUTOMATIC REPEATER. 


tions shown in the diagram. The arma- 
ture of relay R? first falls back and opens 
the local circuit of transmitter T1, which, 
in turn, opens the eastern circuit at st rt, 
thus causing the armature of relay R to 
fall back. This falling back of the arma- 
ture of relay R, however, does not affect 


About 500 messages, equivalent to ma 
ordinary commercial messages, are en 
daily by the Delany method over me 
Philadelphia-Altoona wire, which ın 
cludes a telephone circuit 1n constant use 
without the least interfering with con- 


versation. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


AN INTERESTING INDEPENDENT TELEPHONE 
MovEMENT—A trust deed covering $50,000,- 
000, in bonds of the Interstate Independent 
Telephone and Telegraph Company, has been 
filed in Chicago and it is rumored that this 
is the first step toward consolidating the in- 
dependent concerns of the Middle West and 
eventually obtaining an entrance into Chi- 
cago. At present the Interstate company 
has control of only one system, that built 
by the Northwestern Telephone Company of 
Illinois, maintaining lines in and between 
Aurora, Joliet and Elgin and the country 
region of Kane and Will counties. It also 
has franchises in Peoria and Springfield. 
Negotiations are said to be under way for 
a chain of connected systems as far West as 
the heart of Iowa and perhaps to St. Louis. 
The officers of the new company are: Henry 
E. Evans, Aurora, president; Frank W. 
Tracy, Springfield, vice-president; Archie 
B. Conklin, Aurora, treasurer; Edward R. 
Conklin, Aurora, secretary. 


THE LoNDON UNDERGROUND SyYSTEM—A 
statement has been made recently concern- 
ing the purchase of the underground elec- 
tric railway company, of London, by an 
American syndicate, Speyer & Company. It 
appears that Speyer Brothers, of London, 
Speyer & Company, of New York, and the 
Old Colony Trust Company, of Boston, have 
formed a syndicate for $25,000,000 to take 
the shares of the underground Electric 
Railway Company, of London, Limited, 
which has been incorporaced in London. The 
objects of the new company are to include 
the acquisition and working in whole or in 
part of the future undertaking contract by 
the Metropolitan District Electric Traction 
Company, Limited, of London, viz., the 
Baker Street & Waterloo Railway Company, 
the Brompton & Piccadilly Circus Railway 
Company, the Great Northern & Strand 
Railway Company, and Charing Cross, 
Euston & Hampstead Railway Companies, 
as well as an agreement in connection with 
electrification of the Metropolitan District 
Railway and also general powers to carry 
out similar works. The stockholders of the 
Metropolitan District Electric Traction Com- 
pany will take shares in the new company 
for their holdings. It is intended that 
Charles T. Yerkes shall be one of the di- 
rectors of the new company and the first 
chairman of the board of directors. The ar- 
rangement of the syndicate will be in the 
hands of the above named firms and it is 
stated that about one-half of the syndicate 
has been subscribed for in London and one- 
half in New York and Boston. 


ELECTRIC POWER FOR SWISS RAILWAYS— 
The fact that Switzerland is dependent on 
foreign countries for all the coal that is con- 
sumed there, being barren as far as coal 
production is concerned, has drawn atten- 
tion to the great unemployed water power 
and has given rise to many propositions 
tending to promote the country’s independ- 
ence in traffic and industry. The idea is 
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not a new one by any means, but until re- 
cently it has not received conclusive expert 
investigation. An interesting study has been 
published by L. Thorman, an engineer of 
Zurich, on the basis of substituting elec- 
tricity for steam on the Swiss railways. 
While it is possible to raise sufficient water 
power to operate all the Swiss railwaya, engi- 
neer Thorman proves that it is a mistake 
to believe that the expense of traffic would 
be very greatly decreased. The cost of trans- 
formation and reconstruction would be 
heavy. The tive principal Swiss railway 
lines demand about 30,000 horse-power per 
day. To guarantee this 60,000 horse-power 
of high-tension alternating electric current 
would be required and to this it would be 
necessary to add a sufficient reserve. With- 
out taking into consideration the powerful 
waterfalls which exist the statistics of works, 
which are either in the course of construc- 
tion or designed, give a total of 86,000 horse- 
power which would be more than sufficient 
for the railways under consideration and 
allow a surplus to be used for industrial 
purposes. In calculating the cost of the es- 
tablishment the entire amount necessary 
would be some $31,000,000. While the direct 
saving would not be important, the country 
would profit enormously as the vast amount 
expended for coal would remain in the coun- 
try and the general utilization of water 
power would also mean a valuable en- 
couragement for other industries. The 
Maschinenfabric Ocrlikon has made an ap- 
plication to the Federal government for a 
concession to establish a -line of twenty 
kilometres (twelve and four-tenths miles), 
of electric standard gauge railway for ex- 
perimental purposes, and it is quite probable 
that this concession will be granted. 


SPECIFICATION FOR THE FURNISHING AND IN- 
STALLING OF WIRELESS TELEGRAPHY SYSTEMS 
In ALASKA—The specifications for the in- 
stalling of wireless telegraph systems in 
Alaska, as issued by the War Department 
Signal Office, contemplate four routes: One 
between Fort Davis, Nome City and some 
point on Stuart Island—a distance of ap 
proximately ninety miles; or preferably be- 
tween Nome City and Fort St. Michael’s 
Island, approximately 108 nautical miles. 
Another route is between Rampart and Win- 
ter Houses, on the Tanana River, to some 
other suitable and convenient place near the 
mouth of the Delta River, approximately 136 
nautical miles. The fourth route is prefera- 
ble between Fort Gibbon and a point on the 
Tanana River, at or near the mouth of the 
Delta River, and Bates Rapids, which can be 
reached by boat. The approximate distance 
between Fort Gibbon and the mouth of the 
Delta River is 165 nautical miles. The two 
latter routes are to be operated either di- 
rectly or with intervening relays, at the 
option of the bidder; but a definite decision 
in regard thereto must be made in the pro- 
posal. Special instructions to bidders as to 
routes, the speed, and reckoning are made, 
and the proposals must specify a definite 
date upon which each route will be com- 
pletely equipped and ready for the working 
test and inspection by the Signal Corps. 
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It is stated that it is desired that the two 
routes first mentioned should be completely 
equipped, if possible, on or before September 
1, and that the two routes last described be 
ready on October 1, 1902, respectively. Be- 
fore the contract is awarded, bidders must 
be prepared to demonstrate their ability to 
transmit legible records for two consecutive 
days for a distance of sixty miles, at any 
point on the Atlantic seacoast which may 
be selected, and the demonstration shal] be 
made at their expense, and to the satis- 
faction of the Board of Officers of the Signal 
Corps of the United States Army. Each 
separate system must work satisfactorily 
for not less than ten consecutive days or 
more than twenty consecutive days, at the 
option of the United States, and must be 
thoroughly equipped before acceptance by 
the Signal Corps. The successful bidder will 
be required to give bond in the sum of fifty 
per cent of the total amount of contract for 
the faithful performance of the stipulations 
of the contract; and the Signal Corps re- 
serves the right to accept or reject the con- 
ditions and to name a penalty which shall 
be agreeable to the successful bidder. 


AUTOMOBILE NOTES 


AUTOMOBILE STATION IN BuFrrato—The 
Buffalo Automobile Station Company has 
established a station in West Utica street 
where automobiles will be charged and cared 
for by experienced electricians, and to which 
is connected a complete repair shop under 
the supervision of experts. Automobiles 
will also be called for and delivered to own- 
ers at their residences. 


THE AMERICAN AUTOMOBILE ASSOCIATION, 
which assembled in convention in Chicago 
on March 3, is sending a circular letter to 
all the automobile clubs in the United 
‘States which have not yet joined the associa- 
tion. A cordial invitation is extended to 
these to become members of the American 
Automobile Association. The general pur- 
pose of the organization is to secure rational 
legislature, to form proper rules governing 
the use of the automobile, to protect the in- 
terests of automobilists against unjust dis- 
crimination and to maintain their legal 
rights and privileges, to encourage the use 
of the automobile and its development and 
to promote the good roads movement. The 
letter states that the individual clubs are 
doing good work in the local field and that 
an excellent opportunity exists for the indi- 
vidual clubs to unite in the national organi- 
zation. There is great need of cooperation 
and assistance and the association trusts 
that it may meet with an early response to 
the invitation. The officers are Anthony E. 
Scarritt, of the Automobile Club of Amer- 
ica, president; F. C. Donald, of the Chicago 
Automobile Club, N. W. Grant, of the Long 
Island Automobile Club, and H. G. Morris, 
of the Automobile Club, of Philadelphia, 
first, second and third vice-presidents, Jef- 
ferson Seligman, of the Automobile Club of 
America, and S. M. Butler, of the Automobile 
Club of America, are respectively treasurer 
and secretary. 
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TELEPHONE AND TELEGRAPH 


SHELBY, Iowa—The Shelby Independent 
Telephene Company is erecting its new lines, 
and the system will soon be in operation. 
Lines extend to all neighboring towns. 

MOLINE, ILt.—The Union Electric Tele- 
phone Company has commenced work on the 
tunnels for the reception of cables, and con- 
struction and installing will be moved for- 
ward very rapidly. 

PETERSBURG, Va.—The Mutual Telephone 
Company of this city has completed a line 
between Petersburg and Prince George 
Court House, and communication is now es- 
tablished between these places. 


CUMBERLAND, Mp.—The city council of 
Cumberland at a special session passed the 
ordinance granting a franchise to the West- 
ern Maryland Telephone Company to estab- 
lish an independent system in Cumberland. 


OsukosH, Wis.—Application has beon filed 
by the Oshkosh Telephone Company asking 
for a franchise for an independent telephone 
line in this city. An underground system 
is to be used. A. B. Ferdinand, of Mil- 
waukee, is the promoter and Jay A. Hin- 
man, of Oshkosh, is the local man chiefly 
interested. 


POTTSVILLE, Pa.—The Lykens Valley Tele- 
phone Company has been absorbed by the 
United Telephone Company. The Lykens 
Telephone Company’s line covers Dauphin 
and parts of Lebanon, Northumberland and 
Schuylkill counties, the terminus in 
Schuylkill being at Tremont, where the line 
connects with the Pennsylvania Telephone 
Company’s line. 


DECKERSTowN, N. J.—Matters of organiza- 
tion for the Farmers’ Telephone Company 
are progressing, and subscriptions are being 
pledged for the project. The promoters be- 
lieve that a good system will be completed 
early in the summer. An effort will be made 
to reach every house that is possible. From 
present indications it is believed that the 
first points to be covered will be Sussex and 
Port Jervis. 


Bou.ver, CoL.—The city council has been 
asked by James D. Garigues, of Greeley, to 
defer action on a proposed telephone fran- 
chise asked for by Greeley parties as a part 
of the Greeley Independent Telephone Sys- 
tem. It has purchased the franchise of the 
Boulder Railway and Utility Company. The 
council declared that the latter had only a 
Street railway franchise and served notice 
on Garigues et al that they must not erect 
poles in this city. 


BuFFALO, N. Y.—Superintendent W. H. 
Johnston, of the Frontier Telephone Com- 
pany, said this afternoon that the plans of 
the company for the system of underground 
conduits to be constructed in this city are 
now complete and ready for submission to 
Commissioner of Public Works Ward and 
Deputy Commissioner Morse, who has charge 
of the city engineering department. As soon 
as the approval of the city officials is secured 
to the plans, the company will pay $15,000 
to the city, as required by its franchise, and 
then the work of constructing the conduits 


will be begun. 
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ELECTRIC RAILWAYS 


Morris, N. Y.—The Oneonta & Richfield 
Springs Electric Railway Company has voted 
to increase its capital stock from $1,000,000 
to $1,500,000. 


WILMINGTON, N. C.—It is quite probable 
that the Wilmington Seacoast Railroad may 
be converted into a trolley line early in June. 
Owing to the lateness of the season, however, 
the railroad company is hesitating about the 
advisability of undertaking the enterprise 
until next fall. 


BERKELEY, CaL.—The board of town 
trustees has granted franchises for the ex- 
tension of the Oakland Transit Company’s 
lines in Berkeley. The company is to pay 
$1,000 bonus and two per cent of the gross 
receipts after the first five years of opera- 
tion to the Berkeley municipality. 


Hancock, Micu.—The matter of the exten- 
sion of the Houghton County Street Rail- 
way to Lake Linden is now in a fair way to 
he settled. The citizens of Lake Linden are 
anxious for a street railway service to Han- 
cock and Calumet, and it is probable that the 
new agreement which the trolley company 
is about to issue will make the building of 
the system feasible. 


MEMPHIS, TENN.—Application has been 
made for a charter to incorporate the Shilo 
Battlefield & Interurban Electric Railway 
Company, of Saltillo, Tenn. An electric car 
belt route has started at Jackson, Tenn., 
passing through Saltillo, Adamsville, Shilo 
National Park and on to Corinth, Miss. The 
incorporators are: W. F. Hinkle, J. H. 
Craven and J. $. Barham, all of Saltillo. 


CLEVELAND, OnHIo—Authority has been 

petitioned for the receiver of the Lake Shore 
Electric Railway Company to issue $300,000 
in receiver’s certificates to complete the new 
section of the road, supply the cars needed, 
and operate the line through from Cleveland 
to Toledo. The system is made up of the 
Cleveland & Lorain, Sandusky & Interurban, 
Sandusky, Norwalk & Southern, and Toledo, 
Freemont & Norwalk lines. 
‘TRENTON, N. J.—The American Elevated 
Railway Company, which has recently in- 
creased its capital from $5,000,000 to $10,- 
000,000, contemplates the building of an ele- 
vated electric railway between New York 
and Philadelphia. It is stated that one of 
the purposes of the company is to run ex- 
press trains between these two points at a 
very high rate of speed, which would make 
the running time between New York and 
Philadelphia very much shortened. 


Boston, Mass.—It has developed that a 
plan is under consideration of leasing the 
Webster & Worcester Street Railway Com- 
pany’s property to the Webster & Dudley 
Street Railway Company and to combine 
these two Massachusetts roads with the Web- 
ster & Connecticut Eastern Street Railway 
Company of Connecticut, and make them a 
part of a great scheme of railways in the 
central southern part of Massachusetts and 
the northern section of Connecticut. A di- 
rect route from Worcester to Norwich is now 
completed to within twenty-five miles of 
Norwich, while the building of other lines 
is contemplated. 
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NEW INCORPORATIONS 


AUSTIN, TEX.—The Roberts Telephone and 
Electric Company. $50,000. 

HARRISBURG, Pa.—The Swiftwater Water 
and Power Company. $1,000. 

BIRMINGHAM, ALA.—The Marion Electric 
Light and Power Company. $10,000. 

CHICAGO, ILL.—Dix Telephone Company. 
$3,000. Incorporators: B. F. Holder, John C. 
New and A. Woodburn. 


ALBANY, N, Y.—Auburn-Interurban Elec- 
tric Railway Company. Capital increased 
from $250,000 to $1,000,000. 


AUSTIN, TEX.—Orange Telephone Com- 
pany, of Orange, Tex. Capital stock in- 
creased from $40,000 to $80,000. 


HARRISBURG, Pa.—lIronside Electric Light, 
Heat and Power Company, Bloomsburg; 
$45,000. Chartiers Telephone Company, 
McDonald, $1,000. 


JERSEY Crry, N. J.—Wyoming Valley Tele- 
phone Company, Camden. $25,000. Incor- 
porators: E. E. Pryor, Chas. F. Wagner and 
Philip Kingsland. 


LYNCHBURG, V A.—Lynchburg Water Power 
Company. $100.000. Directors: R. D. Ap- 
person, John D. Horseley, C. M. Blackford, 
D. C. Frost and R. C. Blackford. 


INDIANAPOLIS, IND.—The Cumberland Tele- 
Phone Company, Cumberland. $10,000. In- 
corporators: Joseph R. Ebaugh, William 
Gale, John H. Graff, Albert Ebaugh and 
others. 


MINNEAPOLIS, MINN.—The Minnetonka 
Telephone Company. $50,000. Incorporators: 
A. B. Heslin, Park Rapids; W. U. Carroll, 
C. P. Wainman and D. F. Morgan, Minne- 
apolis. 


TRENTON, N. J.—The Union Railway, 
Power and Electric Company. $6,000,000. 
Incorporators: Nelson .R. Vanderhoof, W. 
Mands Greene and Edward Cuddy, all of 
Jersey City. 

JEFFERSON City, Mo.—The United States 
Street Lighting Company, of Kansas City. 
$10,000. Incorporators: Edmund B. Ludwig, 
A. L. Harroun, W. E. Miner, W. H. Glaskin 
and Herbert A. Birmingham. 


LEGAL NOTE 


EJECTING PASSENGERS WHO REFUSE TO PAY 
THEIR FaRES—In an action for damages 
against a railway company brought by ad- 
ministratrix, the trial justice charged the 
jury “that an individual within the car of 
a street surface railroad who refuses to pay 
his fare is a wrongdoer and has no legal 
right to remain in the car, and it is right 
he should be requested to leave the car 
when he has manifestly no right to remain.” 
The court also charged that if a passenger 
refuses to leave the car “the conductor may 
then employ so much force as may be neces- 
sary in order to effect his removal, using 
no violence and committing no unnecessary 
injury;” but, however, declined to charge 
that “if the passenger refuses to comply 
and resists and an injury happens, it is an 
injury for which the company is not re- 
sponsible, for it is a result attributable to 
his own wrongful conduct.” 
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ELECTRICAL SECURITIES 


Dealings have shown great activity dur- 
ing the week that compares to a marked 
degree with the conditions which prevailed 
during the period of speculative fever last 
spring. The past week has been a 
memorable one in Wall street for this year 
and the transactions have had an average 
considerably above a million per day. There 
is a very apparent evidence of greatly in- 
creased public sympathy with the market, 
and although the fine conditions prevailing 
are no doubt the result of manipulations by 
big operators and professional men, the in- 
terest which the outside public is now 
manifesting has considerable to do with the 
recent upward tendency. The Louisville & 
Nashville incident furnished the sensational 
feature of the week and it is probable that 
the control of so large a property has not 
before been turned over in such a short 
space of time. Practically all the southern 
transportation interests are now in reality 
as closely joined together by this policy as 
are the railroads of the Northwest, and in 
this connection there now arises another in- 
stance where the final decision in the pend- 
ing Northern Securities case will be of grave 
importance. 

The money market has shown decided 
improvement throughout the week, the last 
bank statement showing a good develop- 
ment. It is believed that there will be no 
further money stringency this spring. 
Sterling exchange holds steady and there 
is small prospect of gold exports. The large 
subscriptions to the $25,000,000 of the new 
issue of British Consols is not expected to 
cause gold shipments. The great success of 
that loan with over $2,500,000,000 sub- 
scribed when only $160,000,000 was offered 
indicates that there is plenty of capital 
seeking investment. A favorable effect has 
been produced on the foreign market on the 
strength of the London markets, owing to 
the possible successful outcome of the Boer 
peace negotiations. 

Trade is reported as very active in nearly 
all quarters, railroad earnings continuing 
in good shape. The iron and steel trades 
are remarkably prosperous and the copper 
industry shows signs of decided improve- 
ment. Generally speaking, the commercial 
and industrial outlook remains prosperous. 


ELECTRICAL SECURITIFS FOR WEEK ENDING 


- APRIL 19. 

New York: Closing. 
Brooklyn R. Ts essen dceudweesgues 66% 
OOD GaS needa nUT 224% 
Gene TCC wah wee Tar eNA i 323 
Kings Co. Elec.................. 196 
Man. El................ se Beata 133% 
Met. St. RY Ass saves iiexcdueeeeds 153 
N. Y. & N. J. Tel. Co.......2.0.4. 169 
Westinghouse Mfg. pf............ 226 

Boston: Closing. 
Am. Telep. & Tel................. 178 
Edison Elec...................... 271 
Mass. Elec. pf................... 97 
New England Tel................ 149 


Western Telephone & Telegraph.. 102 

Massachusetts Electric led the Boston 
market in activity, nearly 10.000 shares 
changing hands on an average per day. 
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New England Telephone reached 150, and 
Edison Electric Illuminating was up 2. A 
special meeting of the stockholders of the 
New England Telephone and Telegraph 
Company has been called for May 5 to act 
upon a recommendation of the directors to 
increase the capital stock of the company 
from $20,000,000 to $30,000,000. 


Philadelphia "s Closing. 
Elec. Co. of America............. Thy 
Elec. Stor. Bats:Cs eo. de.s5eeerg Slee 75% 
Elec. Stor. Bat. pf................ 7534 
Philadelphia Elec................ 5% 
Union Traction.........esosasse. 44lg 
United: G. I. COs. 22408545545 eta 122 


A noteworthy feature of the Philadel- 
phia market was the resumption of the 
upward move in Electric Storage and 
the strength of the Electric Company of 
America and United Gas Improvement. 


Chicaqo: Closing. 
Chicago Edison Light............ 175 
Chicago Telep...........0.eeceees 175 
Metropolitan El. pf.............. 91 
National Carbon................. 2414 
National Carbon pf............... 871 
Union Traction........esssses.se 22 
Union Traction pf............... 57 


Small gains were made by the Metropoli- 
tan Elevated, Carbon, and Union Traction 
was traded into some extent. It has been 
rumored in Chicago that the Union Trac- 
tion interests have taken over the stock held 
by Sutro Brothers and the Consolidated 
Traction Company, in order to end the liti- 
gation started by the Sutros to annul the 
agreement between the two companies. 


PERSONAL MENTION 


Mr. Gro. T. MANson, general superintend- 
ent of the Okonite Company, returned last 
week from a trip to New Orleans, San Fran- 
cisco and the Middle West. 


Mr. Epwarp NrwMMan, president of the 
Newman-Spranley Company, New Orleans, 
La., has been in New York city this week, 
stopping at the Hotel Imperial. 


MR. D. C. HEMINGRAY, Secretary and treas- 
urer of tne Hemingray Glass Company, who 
has a wide acquaintance throughout the 
electric field, was a New York visitor last 
week. 


COLONEL ALLAN C. BAKEWELL, general 
manager of the Sprague Electric Company, 
has recently been elected second vice-presi- 
dent of the Pennsylvania Society of New 
York. 


Mr. HERBERT B. Moses, a recent graduate 
from Shettield and Gottingen, has accepted 
a position as electrochemical engineer with 
the National Storage Battery Company at 
Buffalo. 


Mr. AND Mrs. GEORGE WESTINGHOUSE this 
week entertained Lord and Lady Kelvin 
who remained with them in Washington 
several days. On Wednesday evening a re- 
ception was tendered to the distinguished 
visitors, at which the American Social 
Science Association were also guests. 

E. J. Hunt resigned his position as man- 
ager of the Winsted Local Telephone Ex- 
change. Winsted, Ct.. to take effect on or 
about May 1. Mr. Hunt has been connected 
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with the local exchange for more than a 
dozen years and has been manager with 
great sugcess for the last four years. 


Mr. ADOLPHUS Buscm has been elected 
president of the American Diesel Engine 
Company, of New York city. Colonel E. B. 
Meier has been elected vice-president of the 
same company. Mr. Busch is well known as 
the president of the Anheuser-Busch Brew- 
ing Company, of St. Louis. 


Mr. W. S. Barstow, a well-known me- 
chanical and electrical engineer, who is at 
present building a power-house for the Long 
Island Railroad, has been appointed con- 
sulting engineer of the Hartford Carpet Cor- 
poration to build a power plant at the new 
factories this company is erecting at Thomp- 
sonville, Ct. 


Mr. JAMES A. BARKLEY, the electrical engi- 
neer for the Honolulu Rapid Transit and 
Land Company since June, 1900, has re- 
signed this position to accept the position 
of assistant manager of the Cape Town 
Tramways Company, Cape Town, South 
Africa. Mr. Barkley sailed from Honolulu 
Hawaii. on February 26, 1902, for the United 
States and on April 9 sailed from New York 
for London, where he will receive his in- 
structions, after which he will start for his 
new field of labor in South Africa. 


THE FOLLOWING WELI-KNOWN GENTLEMEN 
were visitors to New York city last week: 
H. C. Thompson, the Electric Gas Lighting 
Company, of Boston; C. E. Trump, Novelty 
Electric Company, Philadelphia; T. H. 
Stewart, Electrical Supply Company, Phila- 
delphia; H. C. Roberts, Electrical Supply 
Company, Philadelphia: Mr. Graham, of 
Washington; C. E. Brown, Central Electric 
Company. Chicago; T. W. Cushing, Illinois 
Electric Company, Chicago; W. W. Low, 
Electric Appliance Company, Chicago; W. P. 
Holmes, Chicago Edison Company, Chicago; 
Mr. Doubleday, Doubleday-Hill Electric Com- 
pany, Pittsburg; C. B. Price, Pettingill- 
Andrews Company, Boston. Messrs. Sickie- 
meier and Franklin, of Chicago; Tremore, of 
Jacksonville, Fla., and Cohen, of Charlotte, 
N. C., were also in the city. 


ELECTRIC LIGHTING 


WARREN, OHIO—Warren councilmen have 
been making investigations as to the cost 
of building, equipping and running of 
municipal electric lighting plants. This 
matter has reached such a point that the 
question of bonding the town for $30,000 
to $40,000 for this purpose is soon to be 
submitted to the voters. 


RocHESTER, N. Y¥.—The Rochester Gas 
and Electric Company has secured pos- 
session of the Manufacturers’ Gas and 
Electric Company which was organized 
by Anthony N. Brady and Alden M. Young. 
of New York, and the Citizens’ Light and 
Power Company has also passed into the 
hands of the Gas and Electric Company. The 
Citizens’ property is to be bonded for 
$1,500,000 in forty-year four and one-quar- 
ter per cent bonds and the Gas and Electric 
Company guarantees the bonds which are a 
consideration for the sale. The Gas and 
Electric Company now owns about ninety 
per cent of the water rights in the city. 
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INDUSTRIAL ITEMS 


H. H. FRANKLIN MANUFACTURING COMPANY, 
Syracuse, N. Y., announces that it has ap- 
plied its finished casting process to a new 
line—to the making of miniature models for 
advertising purposes. 

THE AJAx MOTOR VEHICLE CoMPany, New 
York cicy, describes and illustrates its 
product in a handsome pamphlet printed 
in two colors, which will be sent to any 
who are interested in electric automobiles. 


WicKEs BROTHERS, 95 and 97 Liberty 
street, New York city, have established a 
sales warehouse in Jersey City, where they 
will carry a full stock of new and second- 
hand boilers, engines, pumps, general ma- 
chinery, wrought iron pipe, etc. 


THE EMERSON ELECTRIC MANUFACTURING 
CoMPany, St. Louis, Mo., is ready to send 
1902 fan motors for sample test. The com- 
pany announces that hereafter electric desk 
and ceiling fans are first-class L. C. L. under 
the western classification, its efforts to have 
these reduced from double first-class L. C. L. 
having been successful. 


Messrs. MCKENNEY & WATERBURY, Boston, 
Mass., have secured contracts for electric 
fixtures for Fort Preble, Portland, Me., the 
Hotel Wentworth, Woodsville, N. H., the 
National Life Insurance Company Building, 
Boston, Mass., the Hospital Life Insurance 
Building, Boston, Mass., and several sum- 
mer hotels and private houses in New 
England. 


THE StTanparD Pore AND Tir COMPANY 
announces that on May 1 it will move into 
larger quarters as it has heen very badly 
crowded for some time, owing to the volume 
of business which is being handled. It 
will have offices in the General Electric 
Building at 44 Broad street, New York city, 
and an invitation is extended for friends of 
the company to visit the new headquarters. 


THE ELECTRIC LIGHTING OF Procror’s 
THEATRE at Newark, N. J., is made the sub- 
ject for the ornamentation of silver 
souvenir pin-trays, which are to be presented 
to the lady patrons at the matinees of 
Manager Proctor’s theatres in Newark. 
There are myriads of electric lights on the 
front of Proctor’s Newark theatre, and at 
night the illumination is one of great 
brilliance. 


THE SPRAGUE ELkerric Company has found 
it necessary to move its Boston office into 
new and larger quarters to handle the busi- 
ness in the New England district. It will 
now be located in the Weld Building, 176 
Federal street. Mr. H. C. Farnsworth con- 
tinues as manager of the Boston office. He 
has recently added to his staff Mr. George 
D. Simmons, who was formerly superintend- 
ent of the Hawks Electric Company. 

THE CROCKER-WHEELER CoMPANY, Ampere, 
N. J., reports a very satisfactory increase in 
the demands for its crane motors and equip- 
ment. Several new sizes have been lately 
added to its line, which is now in such con- 
dition as to supply machines of from one to 
sixty horse-power. The various types are 
designed to fulfill the several requirements 
which call for trolley, bridge or hoist work. 
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A large number of shipments have been 
made within the past few weeks. 


THE WESTERN ELECTRIC Comrany, Chicago 
and New York, has brought out a handsome 
fan-motor catalogue for 1902. This cata- 
logue contains fifty-four pages and is splen- 
didly printed on heavy white stock. Numer- 
ous half-tone illustrations add value to the 
work and the descriptions and tables of 
sizes and prices are very complete. The 
cover is a reproduction of a relief casting, 
and is further illuminated by a fine photo- 
graphic representation of a W. E. four-blade 
desk fan. 


THE AuToMATIC Switcu Company, New 
York city, has announced that on the night 
of April 14 its offices and factory were ex- 
tensively damaged by fire, the stock and ma- 
chinery being injured to such an extent as 
to necessitate practically a new equipment 
of the main floor of the machine shop. Im- 
mediate steps have been taken to put the 
plant in running order, and it is expected 
that not more than a week will be necessary, 
and orders will be filled with the usual 
punctuality. 


THE ELECTRIC APPLIANCE Company, Chi- 
cago, Ill. is often in receipt of com- 
mendatory letters from pleased patrons. 
An extract from a sample letter says: “We 
are pleased with the way you have filled 
our telegraphic order for A-B are lamps. 
They reached us within twenty-one hours 
after the order was sent out, which is re- 
markable considering that we are nearly 
300 miles from Chicago.” This company 
keeps a large stock of these lamps in Chi- 
cago for immediate shipment. 


THE Mica INSULATOR Company, New York 
city, has recently perfected a new process 
for treating and refining linseed oil, 
whereby all deleterious matter is eliminated 
and the oil thoroughly oxidized in a direct 
manner, and without the aid of metallic 
oxides or any other objectionable chemicals. 
By the use of special machinery exclusively 
designed for this company this “Empire” 
oiled material may be secured in any length 
desired up to 500 yards. It is cJaimed that 
this material possesses the highest electrical 
insulating and mechanical qualities, and has 
an average large breakdown test of 600 volts 
per mil. 


“THE Four-TrackK News” for April, pub- 
lished by the passenger department of the 
New York Central & Hudson River Railroad, 
contains many interesting and instructive 
features. The reading of each article is 
short and pleasing and numerous illustra- 
tions add greatly in interest. Among the 
articles might be mentioned, “The Value of 
Travel,” by L. K. Becker; “Trout Fishing 
in the Adirondacks,” by Harry V. Radford; 
“Little Histories,” by Bessie H. Dean, Jane 
Clark, J. Cleveland King, Anna S. Harlan, 
and Herbert Brooks. The frontispiece is a 
splendid engraving of Goat Island and the 
American Fall, Niagara. Another interest- 
ing engraving is a full-page group of promi- 
nent New York newspaper and railway men. 
taken at the Whirlpool Rapids, Niagara. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPanNny, Chicago, Il., is making one of its 
latest central energy multiple switchboards, 
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consisting of six sections, with an ultimate 
capacity of 6,000 lines, for the Rawson Elec- 
tric Company, of Albany, N. Y. its present 
equipment consists of 2,100 lines, and 
included in this contract is one toli board 
consisting of two one-position Sections and 
also all necessary power apparatus, arrester 
and distributing frames, relay racks, etc. 
Another contract with this company calls 
for the same type of switchboard, consisting 
of three sections with the ultimate capacity 
of 4,800 lines, and the necessary apparatus. 
A contract with the Rawson Electric Com- 
pany, of Cohoes, N. Y., is for the same type 
of multiple switchboard of 2,400 lines ca- 
pacity, with the necessary apparatus for 
complete operation included in the contract. 


THE EpIsoN ELECTRIC ILLUMINATING CoM- 
PANY, Brooklyn, N. Y., is adopting a forceful 
means of bringing to the attention of possi- 
ble patrons the advantages of an electric light 
installation in private residences. The fol- 
lowing is one of a series of letters which the 
company is issuing—‘The peculiar con- 
veniences of electric lighting are very 
numerous; the following are but a few of 
them: No matches are needed. No neces- 
sity of reaching high chandeliers. Simply 
touch a button, in a convenient location, and 
the light responds. Switches can be ar- 
ranged so that your rooms may be lighted 
before entering, and the light extinguished 
after leaving, thus having the light precede 
you in your movements through the house. 
Furthermore, electricity can be introduced 
in places where other illuminants are pro- 
hibited; for instance, lamps can be placed 
throughout clothes closets, in cosey cor- 
ners, refrigerators, and other ordinarily dark 
places, which can be brilliantly illuminated 
whenever desired, with absolute safety. 
Many customers testify that this con- 
venience alone is worth more than our en- 
tire lighting charges.” 


WESTINGHOUSE, CHURCH, KERR & Com- 
PANY, New York city, secured two im- 
portant contracts for electrical apparatus 
for operating railroad shops, including 
complete generating plants as well as motor 
equipments. The apparatus will be in- 
stalled in the new shops of the Union 
Pacific Railroad Company at Omaha, which 
will contain two compound engines, directly 
coupled to 250-kilowatt, 250-volt engine- 
type generators, and one compound engine 
directly coupled to a 75-kilowatt, 250-volt 
generator. These engines are to run non- 
condensing under 2 boiler pressure of 150 
pounds. The equipment includes twenty- 
one shop motors of various sizes, from five 
to twenty-five horse-power. Another in- 
stallation will be that of the Oregon Short 
Line Railroad Company at Pocatella, Idaho, 
and will consist of Westinghouse machines 
throughout. It is proposed to adopt direct- 
driven tools wherever possible. Twelve 
motors, ranging from five horse-power to 
twenty-five horse-power, will also be used 
at the Pocatella shops, and there will be 
two standard engine-type outfits for direct 
connection to one 50-kilowatt, 250-volt gen- 
erator, and one Junior engine for direct 
connection to 150-kilowatt, 250-volt gen- 
erator. The plans for the installations pro 
vide for up-to-date shops in every particular. 
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A valued correspondent, who is an en- 
gineer of one of the largest British cable- 
making companies, writes to us: “I sup- 
pose, if wireless telegraphy entirely super- 
sedes the submarine telegraph, we will 
have to bring out a brand new form of 
golf ball and call it the ‘Marconi,’ to be 
made from the gutta-percha of discarded 
submarine cables; we are not, however, 
praying for this to come about.” It scems 
safe to predict that golf, perennial as it 
is and deeply rooted in the affections of 


the English and Scotch-speaking races, 


will have disappeared utterly from the 
face of the carth before it is necessary to 
reel up the cables in order to turn their 


cores into golf balls. 
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SOME NOVEL ELECTROCHEMICAL 
INDUSTRIES. 


The extent to which electrochemical 
processes are entering the industrial field 
is surprising, and the directions of their 
development are sometimes most unex- 
pected. It was not thought, for example, 
that the electric furnace would emanci- 
pate the silkworm, but such seems to be 
the case. An interesting new process has 
been brought out in France for the manu- 
facture of artificial silk from the wood 
pulp, using electrically made carbon bi- 
sulphide as a solvent. The results ob- 
tained are most interesting and promis- 
ing, and it is believed that a large outlet 
for carbon bisulphide will be found in 
this new industry. The method is ex- 
tremely simple. The pulp is prepared 
in the usual way, as in paper-making, and 
is dissolved in bisulphide. The mixture 
is then squirted through glass nozzles of 
exceedingly small dimensions, issuing in 
fine hair-like threads, which are to all 
intents and purposes silk as soon as the 
volatile solvent has evaporated. These 
threads are then worked in the usual way 
and spun into threads for the weaving of 
fabrics of various kinds. 

The flavor of the vanilla bean was long 
regarded as one of the most impossible of 
all natural flavorings to counterfeit. Yet 
to-day vanillin, which is the essential 
aromatic principle of the bean, is manu- 
factured in large quantities by an electro- 
chemical process starting with coal tar 
products of the anthracene series. Carbon 
tetrachloride, another product of the elec- 
tric furnace, promises to take the place 
of many of the dangerous and inflamma- 
ble solvents used in the extraction of 
grease and in a large number of chemical 
industries. The field for the application 
of electrochemistry is so vast that it is 


impossible to give more than a suggestion 
of the opportunity it opens for develop- 
ment. The examples quoted above, how- 
ever, show what unexpected results have 
already followed from the application of 
electricity to chemical processes. 
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LONG-DISTANCE TELEPHONY. 

Now that we are definitely assured of 
the successful extension of long-distance 
telephony by means of recent inventions 
for improving the quality of transmission 
lines some very interesting questions are 
raised as to the practical limitations im- 
posed by other conditions upon a general 


extension of such means of communica- ` 


tion. 

The civilized portion of the earth—that 
is, that portion of it in which much busi- 
ness is done—is situated in a narrow belt 
encircling the globe in the north tempera- 
ture latitudes. The principal course of 
business is like that of empire, from East 
to West, the principal cities of the world 
being widely separated from each other in 
this direction. This separation also car- 
ries with it a separation in point of local 
time due to differences in longitude, so 
that, for example, the local time in Lon- 
don and in New York is five hours dif- 
ferent. Between New York and San 
Francisco there is a difference of four 
hours. On this account the business days 
of the various capitals of the earth do not 
overlap; for example, the height of busi- 
ness activity in Yokohama taking place 
at a time when both New York and Lon- 
don are presumably asleep. Of these dis- 
tinctions of local time the telephone takes 
no account, and its usefulness i8 therefore 
limited since it is obviously impossible 
for two places so widely different in this 
important regard to hold immediate con- 
versations with one another upon affairs 
of daily moment. 

The above is only one of the limiting 
conditions which surround the indefinite 
extension of long-distance telephony. 
Another is the difficulty of duplexing tele- 
phone circuits, so that for simultaneous 
conversations separate lines of wire are 
apparently absolutely necessary. As much 
of the day’s work, in so far as the tele- 
phone may be useful to it, is condensed 
into a few hours, the demands for the use 
of circuits would necessitate the construc- 


ee 


“aT 


ST TS EE EE SPN Gig sae EP one? or ae leer 


—_ — o 


ip 


554 


tion of many of these between important 
points, as, for example, it has already re- 
quired the building of many parallel lines 
between New York and Chicago. In 
order to keep these lines of wire busy they 
are very largely used for telegraph pur- 
poses either at night or actually simul- 
taneously with their use as telephone lines. 
It appears that the sun in making its 
circuit about the earth will carry with it 
daily a certain belt of telephone activity 
in which lines of distances, moderate 
compared with the dimensions of the earth 
itself, may operate. The indefinite ex- 
tension of long-distance lines comparable 
with telephone lines, ete., is hardly in the 
present state of the art and of civilization 
to be considered. Even if systems were 
built thoroughly, connecting all the places 
in the United States alone, the time dis- 
tance between the extremes of the system 
would greatly militate against its use on 
business matters, while the compression 
of such business as was obtained into 
hours when the business days overlap one 
another would necessarily require the 
maintenance of a considerable plant oper- 
ated at a very low load efficiency. 


ELECTRICAL ENTERPRISE IN ITALY. 


In the interesting article by Signor 
Enrico Bignami in the ELecrricaL RE- 
view of April 19 upon the tramways of 
Leghorn, a curious fact is brought out 
but not commented upon. It appears that 
all of the material used in the construc- 
tion of these tramways was of foreign 
origin. Nothing but the car-bodies were 
made in Italy. Wires, cables, boilers, en- 
gines and dynamos, rails, trucks and 
motors were made in Germany and 
Switzerland. 

Of all the countries of Continental 
Europe, Italy appears to-day to be the 
most attractive field for electrical ex- 
ploitation. Abounding in magnificent 
water powers, with an industrious popu- 
lation, and with admirable advantages for 
shipping by water from the numerous fine 
ports on the Mediterranean and Adriatic, 
it seems to offer an excellent situation for 
manufacturing enterprises of many kinds. 
These are being developed to some extent, 


-a considerable business of cotton manu- 


facture being done in the north, while 
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other industries requiring power are 
springing up about the developing water- 
falls. The opportunity to install Ameri- 
can electric plants of one sort or another 
in this country is one that should not be 
allowed to go by. The Italian ministry of 
railroads is carefully studying at present 
the question of using electric traction on 
the main trunk lines, principally on ac- 
count of the high price of fuel in Italy. 
No coal is mined in the peninsula, and 
freights on such as is delivered from 
British and German mines are excessive. 
The whole situation is one that demands 
the development of the water powers and 
It might be well 
for many of our makers of electrical and 


electrical installations. 


railway apparatus to give careful atten- 
tion to the present industrial and material 
conditions of the Italian peninsula. 


NEW METHODS IN ELECTRIC 
LIGHTING. 


The art of electric lighting has extended 
enormously since the early days of the in- 


troduction of the new form of illuminant, 
but, singularly enough, little change has 
taken place in the essential methods of 
During the last twenty 
years there have been great and wide- 


its generation. 


spread changes made in methods of gen- 
crating electricity and of distributing it 
from central stations for illuminating pur- 
poses; but the lamp, whether are or in- 
candescent, has suffered really only one 
revolutionary change in all this time— 
that due to the introduction of enclosed 
are lamps. 

The incandescent lamp of to-day shows 
practically the same elements as the first 
lamps that were ever set to burn on a 
commercial circuit. It consists simply of 
a filament of carbon, sealed into a glass 
bulb from which the air is exhausted, and 
fed with current through leading-in wires 
of platinum, the only substance that will 
make an airtight joint with glass. Great 
improvements have been introduced in 
methods of manufacture of such lamps 
resulting in their production in very large 
quantities at extremely small cost, but 
essentially the lamp remains much as it 
was when Edison and Swan brought out 
the carbon filament lamp for the first 
time. Its efficiency has for some years re- 
mained at or near three watts per candle- 
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power, which, while a considerable im- 
provement over the earlier lamps, yet by 
no means is an ideal figure. 

Since are lighting is largely restricted 
to the illumination of streets and large en- 
closed places on account of the power of the 
luminous units employed, the incandescent 
lamp stands as the most notable feature 
of electric lighting. It is evident that any 
improvements which may be made in these 
lamps, or in the production of other elec- 
trically operated light-giving apparatus, 
which can be made in small sizes, will 
produce very important and even revo- 
lutionary changes in the business of elec- 
tric-lighting supply. 

During the past few years a large num- 
ber of improvements and suggested im- 
provements have been brought out. Among 
them may be mentioned the Nernst lamp, 
the osmium lamp, the lamp using titanium 
carbide filaments, and various kinds of 
vacuum-tube lamps in which glowing gases 
are the light-giving media. Of all of these 
perhaps the Nernst lamp is the most 
promising at the present time, as it is un- 
questionably the most developed. This 
lamp, as every one knows, uses a conduct- 
ing filament of refractory oxides which, 
under ordinary temperatures, are not con- 
ductors at all, but which, when heated, 
become conductors of high resistance and 
glow with a powerful white light. One of 
the difficulties attending the general in- 
troduction of the Nernst lamp has been 
its manufacture in units small enough to 
meet the demand for distributed illumina- 
tion. The tendency even in this country is 
toward the use of a larger number of lamps 
of smaller candle-power, rather than toward 
the increase in the luminous output of the 
individua] lamp employed. For this rea- 
son incandescent lamps of eight candle- 
power are coming more and more largely 
into general use, while even smaller lamps 
are employed in great numbers for decora- 
tive purposes and sign lighting. The 
Nernst lamp does not appear to be con- 
veniently adaptable for these small candle- 
powers, units of about fifty candle-power 
being apparently the standard small size. 
The light given by these lamps is mag- 
nificent in quality, and their efficiency may 
be fairly averaged at about two watts per 
candle-power if we may trust the results 
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of recent investigations made upon them 
in England. The cost of these lamps is 
not excessive and will doubtless be greatly 
reduced as they are more widely brought 
into genera] use. 

Lamps of the general style of those in- 
vented by Dr. Auer von Welsbach, in 
which osmium is used as one of the con- 
stituents of the filament, show great 
promise, but so far have not advanced be- 
yond a laboratory stage. In these lamps 
advantage is taken of the extraordinary 
radiating power of certain of the rarer 
oxides and also of their ability to with- 


' stand enormous temperatures. The eff- 


ciency of the carbon lamp is limited not 
so much by any peculiarity of the radiat- 
ing power of carbon as by the fact that 
this material becomes volatile at very high 
temperatures. If incandescent lamps could 
be burned at considerably higher tem- 
peratures than they now are their eff- 
ciency would be enormously increased, 
but with this increased efficiency would 
naturally come a decrease in the 
lifetime of the lamp, so that the me- 
chanical results would not be satisfactory. 
The average incandescent lamp may be 
made to show an efficiency as high as one 
watt per candle-power for a few minutes 
by burning it far above voltage. 

Similarly, lamps using carbide filaments 
and other substances of a highly refractory 
character appear to be very promising, but 
so far have not been exposed to the test 
of actual commercial use in large num- 
bers—the only test that will finally de- 
termine their value and effectiveness as 
agencies in electric lighting. Higher ef- 
ficiency in the carbide lamp is probably not 
to be had unless the cost of manufacture 
of the lamps is reduced to such a point 
that they may be very cheaply renewed 
and burned upon a schedule contem- 
plating extremely short lives. 

Turning now to the arc lamp, very 
great improvements have been made in the 
construction of enclosed arcs for operation 
both on direct and alternating currents. 
In this type doubtless improvements in 
carbon will have more to do with benefit- 
ing the output efficiency and lifetime of 
such lamps than any further changes in 
their mechanical or electrical construc- 
tion. It is evident from the improvement 
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that has been made constantly and steadily 
in carbon manufacture for many years 


that we have not yet reached finality in| 


this direction, and that we may hope to 
see improved processes bringing out grades 
of carbon greatly superior even to the best 
that are now in use. In this connection, 
the interesting Bremer lamp, which is an 
open-arc lamp using chemically prepared 
electrodes, seems to show some promise of 
improvement especially .as regards the 
quality of the light given. 

Vacuum tubes can searcely be said to 
have yet entered the field of electrical 
illumination, but there is hardly any other 
direction of electrical engineering that 
seems to hold out more promise or to be 
more interesting and potential than a 
study of the curious luminous phenomena 
exhibited by highly exhausted tubes. The 
classical experiment of Mr. Cooper-Hewitt 
with a variety of lamp which is not, 
strictly speaking, a vacuum lamp at all, 
but a mercury vapor arc lamp, has shown 
at least the possibility of getting a large 
amount of light from such instruments 
with very high efficiency; but unfortu- 
nately the light is of an unpleasant color 
which will need to be remedied before 
such lamps come into general use for 
illumination. 


The whole subject of electric lighting 
depends entirely upon the translating de- 
vice or lamp. There is little or no hope 
for improvement in the dynamo or in the 
method of transmitting power to the 
lamp, since both of these have reached a 


point of efficiency such that little more is ' 


left to be done to make them perfect. It 
is, then, to the lamp that we must look 
for the great improvements in electric 
lighting that may be hoped for in the more 
or less distant future. What form these 
improvements will take can hardly even 
be surmised at present, but we are all 
aware there 1s plenty of room for them, 
while no real physical reason so far as 
known stands in the way of their success- 
ful introduction. 


The annual report of the General Elec- 
tric Company, just issued, shows that the 
year has been one of unprecedented pros- 
perity. The work of this company enters 
into nearly every branch of the electrical 
industry, and ite highly lucrative business 
may be taken as an indication of the phe- 
nomenal demand for the products of the 


electrical factory. 
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THE GIFT OF CECIL RHODES. 


The late Cecil Rhodes was the first 
Englishman to make a very large dona- 
tion of money for educational purposes. 
The millionaires of this country have been 
in the habit of founding universities and 
of making foundations for the encourage- 
ment of study for many years, but the 
munificent provisions of Mr. Rhodes’s 
will are about the first of their kind in the 
older country. The effect that they may 
have upon American engineering and 
scientific students is a subject of great 
and particular interest. 

It is provided that a large number of 
students from this country shall be sent 
annually to the university at Oxford, 
where an extremely liberal provision is 
made for their maintenance and tuition. 
The object of the donor was to secure a 
better international understanding by 
means of bringing the brightest 
young men that could be selected 
from this country, Germany and 
the British colonies to the university at 
Oxford, where they might be imbued with 
some of the ancient and respectable tradi- 
tions of that institution. The question 
that may immediately be asked is whether 
or not it will be of any particular benefit 
to American students of science and en- 
gineering, especially to spend the time 
requisite in completing their education at 
Oxford. 

Of all schools none is more closely 
allied to medievalism than is the group 
of colleges that go to constitute the Uni- 
versity of Oxford. Around them lingers 
a tradition that, interesting and potential 
as it is, is largely out of tune with the 
spirit of to-day, and we may say with that 
of the future, as nearly as we are able 
to foresee the future. Oxford represents 
the crystallized conservatism of the British 
character; its scholastic calm is widely at 
variance with the strenuous leanings of 
twentieth-century activity. 


ee ee 


In this issue of the ELECTRICAL REVIEW 
is presented a critical study of the rapid- 
transit situation in Boston from the able 
pen of Dr. Louis Bell. This contribution 
will be read with interest, as the problem 
of transportation is a serious one in every 
growing city. That the usual practice in 
planning transportation facilities is to 
make greatly inadequate provision for 
future expansion and development is 
unfortunately only too true. Dr. Bell dis- 


cusses the character of railway construc- 
tion of the future as well as mistakes of 
the past, and his article will receive the 
consideration that the high standing and 
experience of its author abundantly de- 
serve, 
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THE BOSTON RAPID TRANSIT 
SITUATION. 


BY LOUIS BELL. 


Our present situation here in the Hub 
is a beautiful example of the foolishness 
of doing things by halves. Mayor Collins 
summed it up the other day in the words: 
“We do not make provision for anything 
beyond the ken of a short-sighted genera- 
tion.” Consequently there are now up for 
consideration several more or less in- 
effectual and futile suggestions for a sub- 
way under Washington street. Rapid 
transit for a large city is anywhere and 
always a formidable problem, but in some 
respects Boston is exceptionally difficult. 
In New York the distribution of popu- 
lation is such that the general plan of a 
great longitudinal trunk line can be fol- 
lowed with good prospect of success. 

Boston presents altogether different 
conditions. There are three general lines 
of suburban travel running north, west 
and south from the centre of the city. 
The western division may, in fact, be sub- 
divided into two sections, one trending 
northward to Cambridge and bevond, the 
other slightly southward to Brookline and 
the Newtons. Any comprehensive scheme 
of rapid transit must take these four lines 
into consideration, togcther with suitable 
provisions for transferring from one to 
another. 

Now our present arrangement con- 
sists of short elevated lines running 
northward and southward only, linked 
into a continuous system via the 
subway, plus a much needed and very 
useful short belt line connecting the 
North and South Union stations. The 


main clevated system runs trains between `’ 


Dudley street on the south and Sullivan 
square on the north, but the actual 
through traffic between these termini is 
inconsiderable, most of the travel being 
for obvious reasons to and from points 
about midway the line. The Park street 
station is practically the central point of 
the whole Boston system, elevated and 
surface, Scollay square being the only 
other city station bearing any considerable 
traffic. At present the system fails of 
efficiency largely by reason of the totally 
inadequate station-room at Park street. 
Mayor Collins says that this station has 
not over forty per cent of the working 
capacity it should have, and from my own 
observation this would scem about a fair 
estimate. | 

If a rapid-transit system is so designed 
that it discharges and takes on most of 
its passengers at a single point it 18 ex- 
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tremely hard to provide too much room 
at that point. As a matter of fact, long 
before the subway was completed it was 
evident that there would be trouble at 
Park street, and that the addition of 
elevated cars to the tangle would greatly 
aggravate it. This is a fact not generally 
realized by outsiders and on which stress 
should be laid for the benefit of other 
cities struggling with similar problems. 
To a casual observer it seems a very neat 
and clever scheme to work overhead in the 
outlying districts and then pass under- 
ground in the central portion of the city 
where elevated tracks might not be wel- 
comed. Of the welcome actually extended 
to the elevated tracks I will speak later, 
but the main plan necessarily met trouble 
on account of inadequate station-room. 
This was actually foreseen, and an 
audacious attempt was made to raise a 
cry of congestion and seize Tremont street 
again for the surface cars, a proposition 
which the people promptly cast into outer 
darkness. Congestion indeed there was, 
but it arose from the original blunder of 
trying to serve the city from a single dis- 
tributing point, and crowding into it an 
elevated system that is at best a dubious 
benefit. Congestion is the shibboleth of 
lobbyists hankering after more franchises. 

The putative glories of our present 
rapid-transit system were set forth very 
naively in a recent number of Harper’s 
Weekly. As an article in so reputable a 
journal carries much ostensible weight it 
may be well here to point out for the 
benefit of the public certain things which 
should have been there noted for the sake 
of the whole truth. 

For instance, it is an item of some im- 
portance in a system lauded for its com- 
pleteness that the trunk line into which 
the traffic has been forced crosses a draw- 
bridge over navigable waters of the 
United States. Sooner or later this cir- 
cumstance will lead to more than casual 
trouble, and a similar blunder should be 
avoided elsewhere. If traffic is to be 
withdrawn from its natural and conven- 
iont channels and squeezed into a single 
line, that line should be clear twenty-four 
hours per day. Another statement, which, 
unexplained, would greviously mislead, is 
that Boston has universal free transfers 
and that the Boston Elevated Railway 
Company has provided these so gener- 
ously that its receipts show an average of 
only two and one-half cents per fare. 
Nothing could be further from the actual 
facts when they are understood. So far 
from having universal free transfers Bos- 
ton has an incomplete and limited 
system except where the Elevated com- 
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pels passengers to change cars for its own 
profit and convenience. 

It is perfectly true that passengers can 
ride for a single fare from the northern 
to the southern suburbs of the city; but 
they had this privilege when the Elevated 
was only a nightmare. Under the excel- 
lent West End régime it was possible for 
a single fare to ride even from Arlington 
Heights to Neponset, a distance of nearly 
a dozen miles. The importance of elec- 
tric roads in the development of Boston’s 
suburbs has been very great and there 
have been many long free transfer routes 
in the system, most of them, however, 
utilized by a very moderate number of 
passengers. — 

Under the present arrangements one 
can ride from the northern to the south- 
ern suburbs for one fare by chang- 
ing cars twice, but there is no 
free transfer between the elevated 
road and the western suburbs save 
in a single direction. One may freely 
go from, let us say, Newton to Malden vta 
the subway, but he can not ride from 
Newton to the Pleasant street entrance 
of the subway or any point of the ele- 
vated road south of Boylston street with- 
out paying two fares. And, incidentally, 
if he wishes to do this he must climb out 
of the subway, walk a hundred feet or 
more and then go down cellar again 
through another entrance. There used to be 
a very convenient subway passage at the 
Boylston street station connecting the 
several tracks, but this is now walled off 
and the passengers can take their climb- 
ing exercise, | 

Of the lavish transfers which; accord- 
ing to the Harpers Weekly article, are 
granted Bostonians by their benign 
monopoly the vast majority are transfers 
from the suppressed through lines to the 
elevated road, into which their former 
traffic is now shoveled. For the rest the 
transfer system is strongly reminiscent 
of the free list of a high-protectionist 
tariff bill—rich in things which nobody 
wants. The really useful part of the 
transfer system, that giving easy access to 
the railway stations, had to come as s00n 
as easy lines of traffic could be established. 
How valuable would free transfers from 
crosstown lines to the Manhattan Ele- 
vated be to New Yorkers if the price paid 
were the practical suppression of all other 
surface lines? 

The returns of the last year in Boston 


show that nearly one passenger in four was 


transferred, and most of the terminal 
transfers to the elevated line being “bodily 
transfers,” it would be extremely inter- 
esting to know what proportion of this 
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percentage represents extension of free 
transference for public convenience. 

Be all this as it may, the real problem 
which confronts Boston is what to do 
next. According to the allegations of 
the Elevated company, the increase of 
annual traffic since 1898 amounts to 
nearly 70,000,000 passengers carried. In 
spite, therefore, of the most strenuous 
efforts to pull off the surface cars and 
force traffic upon the elevated road proper, 
the programme has been upset by sheer 
physical incapacity. The elevated trains 
are run on short headway, thanks to an 
excellent block system, and the passen- 
gers are packed into them like hay under 
a baling-press, but still the overflow 
howls for cars. 

As a result several bills are now under 
discussion providing for the construction 
of a subway under Washington street. 
They differ considerably in detail, some 
proposing deep tunnels and some shallow 
ones, some providing for construction by 
the city and others turning this over to the 
Elevated company; but they all demand 
immediate action and mean business. But 
the thing really needed is not so much 
the building of a tunnel under a particular 
street as the organization of a coherent 
rapid-transit system with reference to the 
demands of the future. It is absurd to 
plan without a broad view of the require- 
ments. 

Considering the geographical situation 
and the distribution of the population, 
three conditions must be fulfilled by any 
rapid-transit system which will remain 
worthy the name even for a few decades. 

First—There must be easy access to the 
centre of the city from at least four direc- 
tions. 

Second—There must be good inter- 
communication between railway stations. 

Third—There must be ample facili- 
ties for passage from any radial direction 
to any other and to any railway station. 

Obviously all this should be accom- 
plished in the most direct and least in- 
convenient manner possible. With modi- 
fications due to the number of funda- 
mental traffic points, these principles will 
hold for any city whatever. 

Now the present Boston system in its 
existing stage of evolution approximately 
fulfills only the second of these condi- 
tions and that somewhat imperfectly. Its 
weak point in intercommunication between 
stations is that no provision is made for 
transport of luggage. It is absurd at this 
day to whisk passengers across the city 
on a fast elevated line and let their lug- 
gage take its chances in the crowded 
streets. It would have been eminently 
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wise to give the Elevated the right to 
handle luggage, mail and express matter 
on its Atlantic avenue line and to have 
insisted on the utilization of that right 
in conjunction with the railroads con- 
nected. Such traffic could be made to pay 
a considerable revenue and would be a 
great public convenience. 

The first condition is at present very 
imperfectly met, except within certain 
limited areas. In the two westerly 
directions the surface facilities are or 
could readily be made reasonably good, 
but the cars run into an overcrowded 
terminus. North and south, subject to the 
same objection, the facilities near the 
termini of the elevated sections of track 
are good, but are poor outside the termini 
on account of a forced change of cars, and 
poor inside by reason of the suppression 
of many of the surface lines. 

The third condition is only met in a 
very limited way. The stations are 
reached with a fair degree of ease, except 
for changing cars in a crowd, but the 
radial lines do not interlink well as has 
already been indicated. 

Whatever may be done in the way of 
additional subway its relation to the rest 
of the system must not for a moment be 
forgotten. If by the building of a tunnel 
under Washington street a new route were 
provided for the elevated cars the way 
would be cleared for the westerly traffic 
to expand in the present subway, but pro- 
vision would still have to be made for 
contact between this and the north and 
south lines, and for connections between 
both and the circuit between the stations. 

In the writer’s opinion the main thing 
to be looked out for is the prevention of 
such congestion at a single station as has 
alllicted Park street. When all the traffic 
of a large city converges at a single point, 
which is both terminus and transfer sta- 
tion, there can be but one result and that 
a bad one, in spite of any extension of 
area. If the separate radii of travel 
can have separate termini, intercon- 
nected for transfer purposes only, traffic 
during the rush hours can be taken care 
of much more easily than in a single 
terminal station. 

The relation of the elevated structure 
to the future of rapid transit is a rather 
dubious one. In New York there is a 
well developed and well operated surface 
system in open competition with the ele- 
vated lines, serving the same territory, and 
the mass of traflic being along one direc- 
tion only, the elevated lines are extremely 
useful, particularly for the longer runs. 
Here in Boston the lines of traffic spread 
out fanwise and it is very doubtful 
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whether any system of trunk lines can 
be of material use so long as they involve 
a change of cars. According to a recent au- 
thoritative statement of the Elevated com- 
pany the present running time between 
the Dudley street and Sullivan square 
termini is twenty-two minutes as against 
the old forty-five minutes on the surface 
cars. The saving in time due to the in- 
stitution of the elevated service is then 
only ten to twelve minutes, so far as the 
ordinary passenger is concerned, and out 
of this must be taken the time lost in 
waiting for connections and the great an- 
noyance of a change in cars. The prac- 
tical gain in time is therefore trivial, 
particularly in cases where two changes of 
cars have to be made, and I am more than 
half inclined to take sides with Judge 
Dewey, who recently expressed the opin- 
ion that the elevated tracks could have 
been much better utilized by using them 
merely as clear routes for surface cars. 
An intelligent extension of the multiple- 
unit system could certainly be made to 
give, without involving a change of cars, 
far more convenient suburban service 
than we now have. 

Of course, if the elevated tracks were 
greatly extended the saving in time might 
become material, but there is not now 
evident any direction in which they could 
be so extended and still win a reasonably 
heavy traffic unless by the present process 
of driving people upon the elevated lines 
by cutting off their surface facilities. 

In response to demands for more sur- 
face cars in the Charlestown district the 
Elevated company claims to have counted 
noses and found scant tratfic even in the 
cars now run. This is a natural result 
of making the surface facilities thor- 
oughly bad. When enough cars are taken 
off to make using them uncertain and 
Inconvenient, passengers will take to al- 
most any conveyance that is at hand. If 
the surface schedule of two years ago 
were resumed in its entirety, the elevated 
system proper would do well if it cleared 
enough to keep the cars in axle grease. 

The unsatisfactory performance of the 
elevated section of the system has an im- 
portant bearing on the nature of any 
future developments. Any programme 
which would encourage the building of 
more overhead structure is certainly rep- 
rehensible unless that structure is very 
differently operated from the present one. 
Aside from the general objection to the 
way in which traffic is being driven upon 
that little desired disturber of the peace, 
it is without doubt the noisiest pest of the 
kind ever erected. A variety of causes 
conspire to produce this result, and in- 
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cidentally to scatter along the line an ex- 
ceptionally large amount of steel dust. 
Some scores of suits for property ren- 
dered untenable and eyesight injured are 
already pending and there will be more 
before there are less. 

Therefore, whatever additional subways 
are built should be so directed as, if possi- 
ble, to relieve the city of this nuisance, 
and to give continuous lines of travel, 
without change of cars, from the city 
into the suburbs. For the more distant 
points the city is well provided with rail- 
way facilities which are not yet worked 
up to anything like their full value and 
which should be encouraged. With the 
railway lines electrically equipped and 
operated as adjuncts to surface lines 
passing into the necessary subways Bos- 
ton would be assured of good rapid transit 
facilities for many years to come. The 
Kast Boston tunnel, although itself a 
product of shady politics and in no wise 
justified by the importance of that dis- 
trict of the city, is a step in the right 
direction. 

Whatever the engineering details of 
the proposed new subways may be they 
should assuredly be built like those now 
in existence—by the city. Doubtless such 
a procedure would imply a huge amount 
of crooked dealing, but on the whole this 
would be on a higher moral plane than 
the stock-watering that generally follows 
putting such a temptation in the hands 
of a corporation. 

In the present case the Elevated com- 
pany disclaims any desire to undertake 
the task at its own expense, alleging that 
in its altruistic efforts in behalf of the 
public it has already incurred so large 
expense that plain duty to the hungry 
stockholders forbids costly extensions. It 
is really a pleasure to note such virtue, 
but might it not be well to retrench by 
cutting down the “reptile fund” instead 
of pulling off more surface cars? 

In any event, the interests of the city 
certainly demand that the Elevated should 
be relieved of the burden of construction 
and that every foot of permanent way for 
the evolution of Boston’s rapid-transit 
system should remain forever the inalien- 
able property of the people. And, more- 
over, any additional subway should be so 
built that whatever may be its temporary 
uses it may at any future time be effec- 
tively operated in connection with surface 
as well as with elevated cars. 

Under the present arrangement for the 
suppression of competition the elevated 
and surface systems are united until 1917 
and the public, for its own safety, must 
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see to it that there is no physical obsta- 
cles to their perpetual separation at that 
date. Most of the additional subway 
schemes thus far proposed have taken no 
thought for this and supinely assume that 
there will be no change when the present 
arrangement expires by limitation. To 
tell the unpleasant truth, more than one 
such scheme has shown the cloven hoof 
by providing for a lease to the Elevated, 
breaking joints, as it were, with the 
present leases so as to forestall effectively 
any chance for a radical change. Any 
device which will tie the hands of the peo- 
ple in 1917 is against public policy and 
in the interest of the present monopoly. 
Monopoly is assuredly not in itself evil 
and is sometimes wisely and justly ad- 
ministered, but it may put a sharp sword 
in the hands of rapacious and unscrupu- 
lous men and its edge the public may 
too often feel. 

The status of public service corpora- 
tions will be an important factor in future 
civics, and however safe suclr corporations 
may now feel behind the armor of judicial 
support there may be a day of wrath in 
which their accounts with the people will 
be reckoned up with an unsparing recti- 
tude. There is a strong and growing 
belief that public franchises belong of 
inherent right to the people for all time 
and that no power permanently to alien- 
ate them lies within the rightful function 
of any body of public servants; that the 
thoughtless or venal actions of yesterday 
may not rightfully sell the birthright of 
to-morrow, that while an equity in such 
public property may be acquired by the 
utilization of a temporary grant it can 
not exceed in value the actual private in- 
vestment in this public domain. 

If these principles are politically estab- 
lished, as the present outlook indicates 
may happen ere long, the people may 
choose to assume their ancient rights and 
take their own again. It therefore be- 
hooves even reckless and corruptible poli- 
ticians to see to it that they prepare for 
the wrath to come. The fewer winds 
they sow the fewer whirlwinds in the 
harvest. At the rate things are now 
going, the people will soon be in ill 
temper to brook quibbles and will not be 
long disposed to shelter nefarious in- 
equity behind the obligation of a con- 
tract. It is then doubly important 


for those who are trying to safeguard 
civic Tights to see to it that all con- 
cessions from the public are simple, un- 
complicated by underlying grants and for 
terms so brief that the hands of their suc- 
cessors will not be tied in working for the 
public good. 
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ELECTRIC FURNACES.* 
BY BERTRAM BLOUNT. 


The function of an electric furnace is 
to produce a temperature of a degree, or 
in a place, unattainable by other means. 

The first proposition is proved by the 
fact that such substances as silicon car- 
bide or carbon boride can not be prepared 
by any other method than „the use of the 
electric furnace, because they need for 
their information a temperature higher 
than 2,000 degrees centigrade; the second 
is illustrated by the incandescence of the 
filament of a common glow lamp, inac- 
cessible to ordinary methods of heating. 
The rough limit of temperature set (2,000 
degrees centigrade) depends on the point 
of dissociation of all compounds of car- 
bon and hydrogen with oxygen. 

We have no evidence that quartz is 
volatile at any temperature reached in 
industrial non-electrical furnaces, and 
these at their best give a temperature not 
greatly above the fusing point of platinum 
(1,773° C. = 3,227° F.). We may con- 
clude with fair approximation to accuracy 
that the highest temperature attainable 
from fuel is at or about 2,000 degrees 
centigrade. 

But by the use of electrical energy the 
whole output of a large prime mover 
can be expended in a small box 90 well 
isolated that its loss of heat is insignifi- 
cant. The natural and inevitable result 
is the production of an exceedingly high 
temperature. The advantages thus gained 
have been turned to excellent account in- 
dustrially and in chemical research. 

No dissertation on the subject of elec- 
trical furnaces would be in any sense ade- 
quate without due reference to the work 
of Moissan. This bold and original 
chemist has done more to put our 
knowledge of reactions at high tempera- 
tures on a sound footing than any of his 
predecessors or contemporaries. Moissan 
has succeeded in fusing, volatilizing and 
erystallizing such refractory materials as 
lime, magnesia, platinum, silica, zirconia 
and carbon. He has studied the allotropy 
of carbon, and incidentally produced the 
diamond: he has prepared a whole series 
of novel carbides, borides and silicides, 
and on the basis of his experiments he has 
advanced a new and sagacious theory of 
the origin of petroleum. 

Looking through Moissan’s work I have 
picked out those substances and reactions 
which seem to me most likely to become 
of industrial importance. 


*Paper read March 4, 1 before the Institution of 
Electrical Engineers iMabsheties Section). 
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(carborundum) are already commercial 
products. 

Alumina is one of those oxides which 
fuse and volatilize in the electric furnace; 
on cooling it crystallizes as corundum, or, 
if a trace of chromium is present, as ruby. 
The case of carbon and its conversion to 
the octahedral form (the diamond) is too 
trite for repetition, but the inventor who 
succeeds in preparing masses of this very 
hard substance in a determined shape, 
and not brittle like the natural crystals, 
is certain of reward. 

A substance which may sooner be made 
in quantity and put into use is fused 
silica. Professor Boys first demonstrated 
the great possibilities of this material. 
Mr. Shenstone has shown that quartz 
fused before the oxyhydrogen blowpipe is 
in all ways superior to glass as a trans- 
parent and refractory material for the 
construction of apparatus. At present 
tanks of glass of fair size can be cast in 
spite of the brittleness due to its internal 
tensions. With quartz fused by the ton, 
and similarly cast, it should be possible 
to prepare great vessels indifferent to 
sudden changes of temperature and prac- 
tically permanent under the most severe 
conditions. Investigations in this direc- 
tion are being prosecuted by Mr. R. S. 
Hutton, who has achieved some remark- 
able results.* 

Proceeding with our catalogue of use- 
ful substances, graphite may be men- 
tioned. Natural graphite is a gritty and 
inferior material. A hard-cutting silice- 
ous ash will make graphite useless as a 
lubricant, and the merit of some of the 
brands esteemed for this purpose no doubt 
rests on their mineral contents chancing 
to be soft or even lubricative. But with 
artificial graphite this good property 
could be procured by design instead of 
accident. All forms of carbon, crystalline 
or amorphous, are converted in graphite 
at a temperature sufficiently high. It fol- 
lows that artificial graphite may be man- 
ufactured by heating directly any kind 
of carbon sensibly free from mineral 
matter. A method, differing from this in 
principle, consists in dissolving carbon 
in a fused metal until it is saturated at a 
high temperature; on cooling, a portion 
of the carbon is thrown out of solution as 
graphite. 

Crystallization from a supersaturated 
solution of carbon in a metal, or its car- 
bide, may be supplemented by providing 
the metal with some other substance with 
which to unite, and thus displacing the 
carbon. All engineers know that gray pig 

è Mr. Hutton’s experiments have lately been described 


in a pa read before the Manchester Literary and 
Philosophical Society. 


ELECTRICAL REVIEW 


run down in a cupola becomes harder, but 
not every one may be aware that this is 
due to selective oxidation which tends to 
eliminate silicon, and thus to allow the 
recombination of the iron with carbon 
previously displaced by that silicon as 
graphite. Conversely, if silicon is added 
to iron saturated with carbon a portion 
of the carbon will be displaced and appear 
as graphite. There are, therefore, three 
methods for the manufacture of graphite 
by means of the electric furnace. 

Acheson in his U. S. A. Patent No. 
568,323 claims broadly the manufacture 
of graphite by the decomposition of a 
carbide, a claim which clearly is untenable 
because the decomposition of a carbide 
and the production of graphite thereby 
have been known for many years. 
Whether Acheson’s methods are followed 
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or not, it is probable enough that artificial 
graphite will eventually displace the 
natural material. Graphitized carbons are 
also manufactured by heating ordinary 
carbons electrically to a temperature high 
enough to convert them partially into 
graphite. 

A number of refractory metals, such 
as chromium, tungsten and molybdenum, 
can be readily prepared in the electric fur- 
nace; some at least—e. g., chromium— 
can be prepared more rapidly and in 
greater purity by a purely chemical 
method, viz., by the reduction of their 
oxides by aluminum. But although the 
electric furnace is thus put momentarily 
in the background, an electrical method 
is still a necessity, for the only process 
for making aluminum which is at present 
feasible is electrolytic. When it is gen- 
erally realized that aluminum may be re- 
garded as a powerful, compact and non- 
volatile fuel, that metal will be manu- 
factured, perhaps somewhat impure, but 
cheaply and in quantity for a variety of 
purposes quite distinct from those which 
it serves as a metal useful in the arts. 

The last substance which I shall men- 
tion is carbon boride, CB,.. The chief 
industrial merit of this substance is its 
extreme hardness which approaches that 
of the diamond. 
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TYPES OF ELECTRIC FURNACES. 

There are two types of electric furnace, 
the are and the resistance furnace. Both 
are used in industry. The simplest ef- 
fective form of arc furnace is that de 
vised by Moissan, shown in the accom- 
panying figure (Fig. 1). It consists of 
two blocks of chalk carefully dried and 
carved cut so as to form a cavity in which 
a carbon crucible can be placed. Massive 
carbon electrodes pass into this cavity, 
and the arc formed between them plays 
over the hearth, heating the material to 
be treated in the manner of a common 
reverberatory furnace. The chief merits 
of the furnace are its extreme simplicity 
and the refractoriness and low conduc- 
tivity of ita materials. In the form shown, 
this furnace is necessarily discontinuous, 
but the complete inclusion and surround- 
ing of its charge give it much advantage. 
Where contact of the charge with the elec- 
trodes ‘s not harmful, it may be possible 
to make this furnace continuous. There 
is DO reason why a charging and a tapping 
hole should not be provided, in which 
case the run might be sustained. The 
natural use of a furnace of this type is 
for the production, at a high temperature, 
of metals, alloys, carbides and similar 
fluid bodies which are too conductive to al- 
low of easy heating in a resistance fur- 
nace. The application of the high heat 
of combination of aluminum to the re- 
duction and fusion of refractory metals 
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limits the utility of this class of furnace, 
and at the present moment it is used only 
in one industry with which I am ac- 
quainted, and then in a modified form. 
I refer, of course, to the manufacture of 
CaC,. 

A typical resistance furnace is that de- 
vised by Borchers, and shown in Fig. 2. 
It consists of a slender carbon rod, A, 
supported between two stout carbon rods, 
BB. The small rod bridges the cavity, C, 
which can be filled with the material to 
be treated. On passing a sufficient cur- 
rent the rod is raised to a high tempera- 
ture, and the charge is heated from its 
very centre. This class of furnace is evi- 
dently generally adaptable, provided that 
the product of the action of the high tem- 
perature, e. g., a metal, does not collect 
and form a good conducting connection 
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between the large carbon rods. The type 
18 represented by the furnace employed 
for the manufacture of carborundum. 

These two types of furnace, viz., that in 
which there is a definite arc, and that in 
which the heating is effected through a 
core of high resistance, or the charge it- 
self, will be found to represent in one 
class or another all the industrial fur- 
naces about to be described. 

In his paper, about twenty years ago, 
before “The Society of Telegraph En- 
gineers,” Siemens laid down with clarity 
and precision those principles on which 
the successful operation of the are fur- 
nace depends. He proceeds successfully 
to experiment, and states: “In working 
with the modified medium-sized dynamo 
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machine, capable of producing thirty-six 
webers of current with an expenditure of 
four horse-power, and which, if used for 
illuminating purposes, produces a light 
equal to 6,000 candles, I find that a cruci- 
ble of about twenty centimetres in depth 
immersed in a non-conductive material is 
raised up to a white heat in less than a 
quarter of an hour, and the fusion of one 
kilogramme of steel is effected within, 
say, another quarter of an hour, successive 
fusions being made in somewhat dimin- 
ishing intervals of time.” He finds that 
there is an efficiency of thirty-three per 
cent, by no means a bad return in so small 
an apparatus. ‘The electric furnace has, 
he says, the following advantages in its 
favor: (1) “That the degree of tempera- 
ture attainable is theoretically unlimited ; 
(2) that fusion is effected in a perfectly 
neutral atmosphere; (3) that the opera- 
tion can be carried on in a laboratory 
without much preparation, and under the 
eye of the operator; (4) that the limit 
of heat practically obtainable with the 
use of ordinary refractory materials is 
very high, because in the electric furnace 
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the fusing material is at a higher tem- 
perature than the crucible, whereas in 
ordinary fusion the temperature of the 
crucible exceeds that of the material fused 
within it.” The Siemens electric furnace 
had the electrodes arranged vertically as 
shown in Fig. 3. 


As the charge fused, the arc played be- 
tween it and the upper electrode. The 
regulation of the position of the upper 
electrode was effected by a solenoid and 
dash-pot similar to the arrangement then 
in use for arc lamps. A later pattern 
had the electrodes inserted through the 
walls of the crucible horizontally. The 
Siemens furnace does not seem to have 
received the application which its inventor 
had reason to expect, viz., the industrial 
fusion of refractory metals, and it does 
not appear to have been adapted to the 
reduction of their oxides and the prepara- 
tion in this manner of refractory metals 
such as chromium and tungsten in regu- 
line masses. But little more of im- 


portance was done in the development and 
application of the electric furnace until 
1884, when the Cowles furnace was in- 
vented. This was a resistance furnace, 
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Fig. 5.—Cow Les FURNACE (PERSPECTIVE). 


but instead of there being a continuous 


rod of carbon bridging the space between. 


two massive conductors, also of carbon, &s 
in the typical resistance furnace due to 
Borchers, and illustrated above, the 
Cowles furnace used the charge itself as 
the resistance material. How this was ar- 
ranged is shown in the accompanying 
figures. (Figs. 4, 5, 6 and 7.) 

The first figure is interesting because it 
represents an apparatus adapted for the 
process of zinc reduction and distillation 
by electrical means—a process which, al- 
though certainly rational and probably 
practicable, has, as far as I know, never 
been established on a manufacturing foot- 
ing. The fire-clay retort, A, is protected 
from loss of heat by being embedded in 
refractory non-conducting material, B. 
The charge of zine oxide and carbon serves 
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as the resistance material to be heated by 
the passage of an adequate current be- 
tween the carbon plate, C, forming the 
end of the retort and the graphite crucible, 
D, serving both as a closing plug and a 
condensing chamber for the zinc distilling 
from the retort through the side hole, 
M. Gases—e. g., carbon monoxide—gen- 
erated during the reduction of the zinc 
oxide escape through the pipe, E. No ac- 
count has come to my notice of the reason 
which prevented this furnace being 
brought into use. It is probable that it 
failed because of the difficulty of so pre- 
paring the charge that it should consist 
on one hand of a mixture of zine oxide 
and carbon intimately mixed for reduc- 
tion, and on the other should constitute a 
granular semi-conductive mass suitable as 
a resistance material, and capable of being 
uniformly heated by the passage of the 
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Fra. 6.—Cow.rs FURNACE (SECTION). 


current. Further, it is evident that as 
the charge was worked off, its composition 
and physical structure would be pro- 
gressively altered by the distillation of the 
reduced zinc, and the removal of an equiv- 
alent of carbon as carbon monoxide and 
its electrical resistance would therefore 
be continually varying; a large excess of 
carbon would in any case be necessary, for 
otherwise toward the end of the run one 
could hardly hope to have a continuous 
uniform semi-conductive bridge between 
the two carbon ends of the retort. Such 
working difficulties may well have caused 
the abandonment of the process and have 
delayed the realization of a promising ap- 
plication of the electric furnace of the re- 
sistance type. The fifth and sixth figures 
represent in perspective and in section the 
familiar form of what is commonly known 
as the Cowles furnace. A modification 
less well known. is shown in Fig. 7. The 
essentials of both are the provision of a 
core of resistance material consisting of a 
mixture of ore with carbon to serve the 
double purpose of conduction and reduc- 
tion, and the surrounding of this core with 
a material highly refractory, and at the 
same time a bad conductor of heat and 


Fie. 7.—A MODIFICATION OF THE COWLES 
FURNACE. 
electricity. Such a material is granular 
charcoal. In the drawings shown similar 
parts are indicated by the same letters. 
A is a fire-brick casing, B is the protecting 
layer of granular charcoal and C is the 
semi-conducting charge. The carbon con- 
ductors, by which the current is Jed into 
the furnace, are shown at DD. 
(To be continued.) 


— 


NY), J 


heat! k 
UTTER iu 
NDE thy 
eri, 
hig dnd i 
distili 
Sle toe 
laa. 


he reas 
è eps 
e that i 
f NO) pre 
1 conisis 
NC oye. 
r Tedy 
stitute? 
table gs 
of being 
of 


May 3, 1902 


ELECTRICAL REVIEW 


561 


Electric Elevators, Electric Hoists 
and Telpherage—I. 


Papers and Discussion at the One Hundred and Sixty-Fourth Meeting of the American Institute 


HE one hundred and sixty-fourth 
T meeting of the American Institute 
of Electrical Engineers was held 
Friday evening, April 25, at No. 12 West 
Thirty-first street, New York city. A 
similar meeting was held at the Monad- 
nock Building, Chicago. The general 
subject of the meeting was “Electric Ele- 
vators, Electrice Hoists and Telpherage,” 
and two papers were presented, “Power 
Consumption of Electric Elevators with 
Alternating and Direct-Current Motors,” 
by George F. Sever, of New York, and 
“Telpherage,” by Charles M. Clark, of 
New York. Mr. Sever in presenting his 
paper touched on the important points 
considered and invited discussion with a 
view of stimulating a productive interest 
in this feature of electrical application of 
motive power. Mr. Clark could not be 
present, and his paper was read in abstract 
by Mr. Douglas Burnett. 

In introducing the subject for the 
evening President Steinmetz called atten- 
tion to the various conditions which regu- 
lated motor service in these lines of appli- 
cation, and likened elevator service to that 
of railway operation in that it was inter- 
mittent, but with the difference in ele- 
vator service that the form of propulsion 
was vertical as compared with horizontal 
in the case of the electric railway. With 
the electric railway there was the high- 
starting torque and the increased work 
necessary in climbing grades, but the car 
normally, that is, standing still, was at a 
condition of rest and the problem of run- 
ning away was one of secondary im- 
portance. With the elevator, on the other 
hand, the form of propulsion was vertical. 
The elevator motor had to have the high- 
starting torque necessary to produce rapid 
acceleration, and another condition im- 
posed upon it was that at no time was the 
load during a trip at rest; that is, the 
motor had to work against the friction of 
the moving parts, lifting the elevator, and 
even in standing still had to perform work 
against gravity. 

He compared the electric power for ele- 
vator service with other forms of motive 
power and suggested that while the hy- 
draulic form of elevator had an advantage 
in smooth running, it was an apparatue 


of Electrical Engineers. 


of decidedly low efficiency ; and above all, 
the one feature which made electric motive 
power preeminently the better for this 
class of work was that the power con- 
sumption was in proportion to the load 
only, this condition existing with an elec- 
trically driven form of apparatus alone. 

With the question of telpherage, Mr. 
Steinmetz remarked that in this case the 
propulsion was in a horizontal direction 
with the load suspended beneath the rail 
or cableway. He called attention to the 
fact that there were a great number of 
motors in operation for elevator lifting 
devices and in telpherage work. This 
amounts in New York city alone to a very 
great horse-power, and he thought that it 
was a question which was a serious one to 
central station managers. He would like 
to have seen or heard a more complete 
trial and results given of the work of 
alternating-current motors. 

The reading of the papers occupied but 
a very small time of the meeting, but the 
discussion was prolonged for several 
hours. Messrs. Abbott, Torchio, Mershon, 
Ihlder and others debated on capacity, 
maintenance, relative qualities of the alter- 
nating and direct-current systems for ele- 
vator work, and the hardiness of motors 
under the conditions in which they were 
placed in most apartment-house installa- 
tions. The discussion was confined wholly 
to matters in connection with elevator serv- 
ice, and in point of attendance and inter- 
est the meeting was a very successful one. 

The next meeting will be on Tuesday, 
May 20. The annual business meeting 
and election will be held at this time. 
POWER CONSUMPTION OF ELEVATORS OPER- 

ATED BY ALTERNATING AND DIRECT- 
CURRENT MOTORS. 
BY GEORGE F. SEVER. 

The record of electrically operated ele- 
vators in New York city shows that there 
are approximately 3,000 operated by di- 
rect-current motors, and 300 operated by 
alternating-current motors. One reason 
why this disproportion exists is that the 
direct-current motor has been available 
for a longer period than the alternating. 
Another is the uncertainty as to the 
amount of power necessary for each. If 
the consumption of power for one type of 


elevators makes its operation more expen- 
sive than another, but the use of this type 
overbalances any disadvantages possessed 
by one which consumes less power, then it 
will be the more desirable machine. Cer- 
tainty of operation due to simple con- 
trolling devices, great overload capacity 
permitting the elevator to be operated 
under unusual conditions, are two im- 
portant requirements. If the alternating- 
current motor can not fulfill these re- 
quirements economically, immediately 
we find another explanation for its small 
application as compared with the direct- 
current motor. When the location of the 
apartment-house or office building is such 
that it is not possible to secure direct cur- 
rent for the operation of electric elevators, 
it is, of course, necessary to use the alter- 
nating current. In some sections of the 
city it is at present impossible to secure 
a direct-current supply, and the users of 
elevators have been of necessity compelled 
to install the alternating-current system. 

It was brought to the writer’s attention 
that there was considerable difference of 
opinion as to the consumption of power for 
the two different types of electric ele- 
vators, one using alternating and the other 
direct current. In the hope of bringing 
forth further facts concerning this matter, 
investigations were undertaken to deter- 
mine the power consumption in the two 
different lines. The work has been suc- 
cessfully conducted by Messrs. Rosenblatt, 
Daniels and Haviland, senior students in 
the electrical engineering department of 
Columbia University, by making numerous 
tests on elevators of the different types 
providing similar service. Twenty such 
tests have been made and the results of 
the most characteristic installations are 
given in the appended table. The first 
five relate to direct-current and the 
subsequent tests to alternating-current 
motors. 

It will be noticed that these investiga- 
tions have been made in widely different 
sections of the city, with the alternating- 
current installations in that part where 
direct current is not available. The types 
of control for the direct-current motors 
are known as magnet control, although 
No. 3 is regulated by hand. Four of the 
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alternating-current motors have no 
method of control, the current being 
thrown directly on the motor by a switch. 
No. 10 has what is known as a two-voltage 
control, using two transformers, one giv- 
ing sixty volts for starting and the other 
175 volts for the running voltage. No. 11 
has a rheostat control. This is arranged 
is such a way that resistances are altered 
in the rotor of the alternating-current 
motor giving four steps from standstill 
to full speed. 

One very interesting point in connection 
with the alternating-current motors is the 


Date in- Rise in 


stalled 


Location., 


Type of 
control. fect. 


Test No. 


Magnet con-| 70’-r 
Horace hee School| June 29,| trol, style f 
120th St., Y. 1907. PA. 


May, |Magnetcon-| 58/-3° 
1894. trol, 


Mason & Hamlin, 
136 sth Ave, 


` Direct-regu- 
i A lated controll —— 
a by hand. 


S. Stein & Co., 5th 
Ave. & 18th St 


Transit Building, Feb., |Magnet con- 


East 42d St. t901. |trol, style 67. 12t -6 
s |Bryant Park Studioj March, | Magnet 
Building. 1901, control, |162’-10" 
6 | Aliman A panment, May, 
925 West End Ave 1899. None. 75/6" 
7 |Katahdin, 567 West} Dec 
13th St. 1899. None, 74 
Wharfedale, 606 W. ee 
risth >t. ide 
9 |Foxhall, 116th St. &| March, r Ya'=t1" 
Amsterdam Ave, 1902, None. i 
10 Elizabeth A part- 2 
ment, 105th St. & 1901. | Voltage con- ge” 
Broadway, trol. 
11 Brambach Piano June, Rheostat 56'-6" 


*Co , 133d St. 1901, control, 
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test No. 11, with the controlling system 
using resistances in the motor, the inrush 
currents are maintained at a value com- 
parable with those used in the direct- 
current motors. 

In test No. 1 of a direct-current ele- 
vator with twenty-three people carried up, 
the current at starting is 199 amperes with 
running current of 150. In tests Nos. 6 
and 8, with only two or three people car- 
ried up and down, the current varies from 
170 to 193. In comparing the kilowatts 
for starting in these two cases, we find 
19.8 for the direct-current elevator and 


Velocity. 
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Curve sheet No. 1 shows the average 
energy for all elevators through a rise of 
fifty feet carrying two passengers, the 
energy being expressed in kilowatt- 
seconds. Curve sheet No. 2 shows similar 
values for the descent of the elevator. 
Curve A on curve sheet No. 1 shows the 
average of the alternating current and 
curve B that for the direct-current tests. 
The areas of these two curves are to each 
other as 1.509 is to 1. This shows a per- 
centage against the alternating-current 
elevators of thirty-three per cent. Re 
ferring to curve sheet No. 2, and com- 


a : Ck -ic & 
Duty | Over- S Je Me FAS els wl. tle 
Y , y - I cie S| _< S = 
© Actual. in weight | Motor capacity and Load. 2| szy sajs “5/5 = roEle 5 = 
& |T| pounds.] in lbs. type 3=|57 |37 £ ees FRcloctioss 
‘A Down Up | > 10 ab tlaxktiacaél “Fs "i 
| 2 people up. 110| r41 15.4) 15:5 | 1.71 
200’ 2 down. 144 77 15.8 8.63 
per 3 > up. 140 2 1c.4 2.75 
mine | 200’ 200’ 2500 goo 110 Volts, 175 am- 3 Ke down. 145 6> 15.9 | 7-3 
ute, peres, 800 r.p.m. 100 "“ UR 150 8o | 16.5 | 8.8 
10 ‘“* down, 140 20 15-4 | 2.2 
23 ** sup. 199 150 19.8 |16.5 
23 down. 145 oun 1S.4 — 
2 people up, 240| 49 $ 5| ti | 1:32 
r 2 down. 47-5 5| II.4 | 2-04 
125’ | 125’ | 125 1500 275 7 h.p., 220 volts, 3 "“ up 50 8.0] 12.0 | 1.092 - 
1,000 r.p.m. 3 ti down. 49 6.0] 11.75| 1-044 r 
4 up. 52 10.0] 12,48] 2.4 © 
4 ‘* down. 48 4.0] 11.5 | 0.96 3 
— — 1500 — 230 volts am : 2 people Lt s404 74-5) 93.6) 37.98) 5-89 p 
= 5 30 volts, 75 P.» © down. 77 32.5) 18.5 | 73 O 
630 r.p.m ; up 43 103 = 
7 -> down. 72 10 17:3 2.4 A 
14 se down. 66. § 12.5] ° 15.97] 3-0 
. , 2 people up. 240| 82 10,7] 19.7 | 2.57 
300’ | 300’ | 300’ 2000 |500-600 | 220 volts, 100 amp., ae P rN 4 85 34 20.4 | 8.16 
800 r.p.m. 4. ‘up. 81.3| 21.8| 19.5 | 5-73 
4 down, ‘ 24 5.76 
op 86 20 20.6 | 4.8 
4 , i ia ‘2 people up. 240| 82 29 19:7 | 6.97 
300 300 300 1500 250 20 h.p., 230 volts, SA ners? 83 97.6] 19.9 | 5-43 
800 r.p.m 4 up. #32] 36 | 20 | 8.65 
’ z z 4 down. 81 8 19.45| 4-32 
t50” | 156’ | i51 1500 25¢ Span motor. a0 people up. ean See 18 | 30.5 | 1.42 | .89 41 
volt, Go Cycies, 2 down. 186 a6 N 25 98 ‘i 
‘ | 329 124 1500 600 os Pct a ja 2 people up. 300] 150 26 35 1.3 95 37 
, diia down. 150 6 24 0.5 .Q1 45 
—|—|— | 13 | — Japra metor ao | fa people up. | aco] 172 | 336| 30:8 | 2.66 | -87s |.s 
iable speed, no load Or: 170 29 | 29.6 | 1.15 | .845 | .2 
speed, goo r.p.m 193 29.2| 29.2 | 2.96 | -79 43 
7 E A ESEN A 3 awe, — 30 30.0 | 2.00 — 326 
i : ; { 2 people up. 210] 189 38 38 3-4 95 43 
159 150 2000 3c0 2- pene sie Ra 5 down: 186 40 38 8 97 4i 
` oe 8 up. 184 46 36 6.6 .93 68 
8 down. 188 35 | 38 0.8 | .96 14 
2 people up. 60] 122 8.5 
175| 146 4-4] 14-6 | 1.6 
200’ 181’ 185’ — 725 2-phase motor, 200 down. Go} 104 8.6 
‘ volt, 60 cycles, 175] 132 6.4) 14-4] 1-0 
60] 113 r 
175| 152 11.2 2.0 [Starting cur- 
down. Bo] 104 rents on 
175| 144 2.0 0.4 |pointsofcon- 
2%var-|2%var- E man and car up. 36 25.2 | 4.8 trol : 
, jiation jiation 2000 500 15 type F. 2-phase ‘* down! 200 70 23.0 T 18) :@. E, 
100 | with | with | freight motor, 200 volts, 60 | | 12900 pouads up. 29 | 25.2 | 4.4 |70 90, 60 140 
load | load. cycles. 1200 “' down 26 23.6 | 2.0 [70 70 80 130 
2 people i in car up. 25.2 | 4.7 |70 90 60 140 
2 down 22.6 | ‘8. 70 70 o 130 


TABLE SHOWING RESULTS OF Tests MADE UPON CHARACTERISTIC INSTALLATIONS. 


power-factor. It will be noticed that the 
starting power-factor varies from 0.79 
to 0.97, according to the load upon the 
motor. In contrast to this, the power- 
factor, while the elevator is running, varies 
from 0.14 to 0.68, the average being 0.36. 
This shows that the alternating-current 
motor is much larger than the average 
conditions would call for, but it seems 
necessary to provide this capacity in order 
to accommodate any heavy loads that may 
have to be carried on a few occasions. The 
inrush of current for the alternating-cur- 
rent motors is large as compared with the 
direct-current machines, especially in 
those cases where there is no control. In 


from 29.6 to 34.7 for the alternating- 
current machines. Test No. 11 would 
seem to indicate the method by means of 
which the power consumption for alter- 
nating-current motors can be decreased 
and thereby make the cost of operation less 
than it is at present tor similar types of 
machines. 

The above table oe indicates the 
actions of the various types of elevators, 
and it is not advisable to compare the two 
classes of elevators as to economy from 
the results shown. In order that a com- 
parison might be made between all the 
tests which were conducted, curve sheets 
Nos. 1 and 2 were prepared. 


paring the alternating-current curve Al 
with the direct-current curve B1, we find 
a relation of 1.079 to 1, showing a power 
consumption for the alternating-current 
machines greater by about eight per cent. 
The curves for the direct-current tests are 
made from the results of five motors with 
automatic control, while the results for 
the alternating-current machines are made 
from six uncontrolled motors. 

Curve No. 3 shows a typical alternating- 
current motor with no control. The start- 
ing current with elevator going down is 
186 amperes, while the kilowatts at this 
point are 30.5. The course of the power- 
factor is interesting, it being 0.92 on start- 
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ing, rapidly falling to 0.35 when the ele- 
vator is running at a uniform speed. 
Curve No. 4 shows the effect of control on 
direct-current motors with a considerable 
overload. The current with twenty-three 
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current are available. If the controlling 
apparatus is more simple with the alter- 
nating-current system and the absence of a 
commutator on the motor can be counted 
as an advantage, the extra expense of oper- 
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TIME IN SECONDS 
CURVE SHEETS Nos. 1 AND 2. 


people in the car rose to 200 amperes and 
made an upward jump, reaching 225 am- 
peres at the next point in the control. 
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ating an alternating-current machine 
might be offset by the decrease in repairs 
and attendance. Apart from the last con- 
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CURVE SHEET No. 8. 


The variation in the voltage across the 
motor is shown by the voltage curve, and 
this record would seem to indicate that the 
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resistances of the circuit could be increased 
to advantage. 


With the cost of power at ten cents per 


horse-power-hour for both types of’ ele- 
vators, it would appear more economical 
to use direct-current elevators in those 
places where both direct and alternating 


siderations there seems to be every ad- 
vantage in favor of the use of the direct- 
current motor. 
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TELPHERAGE. 

BY CHARLES M. CLARK. 
Definition—Telpherage is derived from 
two Greek words “rele” and “‘ pepo.” 
“Tele” means far, and “ferro” means 
to bear or to carry. Therefore, 
telpherage means far-carrying. The 
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same word “tele” appears in telegraph 
and telephone. The word was originally 
invented by the late Professor Fleming 
Jenkin, who was the early spirit of 
telpherage, and but for his untimely 
death telpherage would be even more ex- 
tensively used. Like many other words, 
its meaning has varied. In the beginning 
it meant, practically, aerial electrical 
transportation, but now it has been 
brought back to its original meaning, 
which is the transportation of material to 
a distance by electricity, overhead, or 
sometimes on the surface, or even under- 
ground. In the latter case, it is named 
“tubular despatch.” Therefore, telpher- 
age can be concisely defined as the elec- 
trical transportation of material. The 
method of applying it is an engineer- 
ing problem and must depend upon local 
conditions, and even to-day the term 
“telpherage engineering” is becoming a 
common expression. It will be noticed that 
the word “automatic” is left out in these 
definitions. The reason for this is that 
it is a commercial question, and in cases 
where a man is required to attend certain 
portions of the work, it is often cheaper 
for the man to go with the load than to use 
automatic devices. As to whether it is 
better to make an installation automatic 
or otherwise depends entirely upon the 
comparative costs of the two methods of 
operation. In this connection it may be 
said that with telpherage plants the word 
“telpherman” is now often used. 
History—The early history of telpherage 
closely resembles that of the electric rail- 
way. Before the successful pioneers in 
electric street-railway traction had finally 
accomplished satisfactory results, many 
men had experimented, and it is well known 
that, some forty years ago, an electric rail- 
way was operated, having a speed of sev- 
eral miles per hour. Is seems that it is 
necessary, with all successful applications 
of power to the transportation problem, 
that much preliminary work, seemingly 
unproductive, must be done. It often 
happens, as in the case of early telpherage, 
that the times were not ripe for its com- 
mercial adaptation. In the history of tel- 
pherage in England, a telpherage line was 
installed, using what was then called the 
series system, whereby it was necessary 
to use a telpher with a number of trailers. 
One section was positive and the next nega- 
tive, the current passing from one section 
of the track to the other through the 
motor, thereby completing the circuit. In 
passing over the insulator between the 
positive and the negative sections, there 
necessarily occurred considerable sparking, 
which greatly increased the cost of main- 
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tenance. It was also necessary to always 
have trains of certain lengths. ‘There were 
many other disadvantages, such as having 
to use a track made of round bar rail and 
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trical manufacturing plants and electrical 
installations in Europe, and found that 
nothing was being done in the transporta- 
tion of material clectrically. 


In the 


Fra. 1. 


Side-bearing telphers with permanently attached tr 


end. Length, 1,200 feet. Four curves, one “S° curve. 


ailer. Track, solid rail. Telpher controlled from either 
Grade, 12 per cent. Maximum total, 4 0.0 Ibs 


Speed on 


level, 10 miles per hour. Speed on grade, 5 miles per hour. Horse-power, 5-horse-power. Capacity, 100 tons per 


day per telpher. 


the difficulty of manufacturing reliable 
electric motors. If ıt was desired to in- 
stall a telpherage plant, it was always 
necessary to put in an engine, boiler and 
dynamo. In comparison with its early his- 
tory, telpherage to-day possesses the advan- 
tage that every factory, where there is need 
for telpherage, either has its own electrical 
plant or the power can be rented from ex- 
isting central stations or even street rail- 
way stations. There are also to-day for 
aerial transportation most excellent cables 
made especially for telpherage work, and 
likewise where it is more desirable to use 
than solid rail cable, special shapes have 
been devised which give most excellent re- 
sults. Motors, controllers and carriers of 
great reliability are now manufactured fol- 
lowing the methods developed by the best 


-railroad practice. 


Before it was decided to enter into the 
present commercial adaptation of tel- 
pherage, an engineer visited all the elec- 


United States many experiments had 
been made, but the inventors were always 


seeking the unobtainable. Upon careful 


research, it was found that there were 450 


Vol. 40—No. 18 


ambitious, and there was hardly any limit 
to the number of miles per minute which 
was to be achieved by the new and wonder- 
ful agent, electricity. Not only material 
was to be transported, but also passengers, 
and beautiful cars of mahogany were built 
and put in experimental operation. Cigar- 
shaped carriers were devised, some of 
which made a speed of two miles per min- 
ute or more, and when it was impossible 
to attain a greater speed there was great 
discouragement. There are no authentic 
examples of much more than experimental 
work, namely, merely conveying material 
between two points, generally in a straight 
line, placed in some vacant lot or loft, and 
there seemed rather to be a desire tc force 
the method of transportation according to 
certain preconceived ideas, rather than to 
pay the necessary attention to its com- 
mercial adaptation. 

Construction—On account of various 
advantages in regard to the distribution 
of matcrial—such as depositing at an ele- 
vation—most of the telpherage plants thus 
far installed have been overhead. As en- 
gineers, you may be mostly interested in 
hearing what has been accomplished ; the 
descriptions are, therefore, confined to 
overhead work. Under the head of con- 
struction, it may be stated that the track 
is made of cable, especially drawn, either 
of standard wire or lock coil type, which 
latter has a strength approximating 
ninety-five per cent that of the solid bar, 
or else solid rail, either of flat, girder or 
bulb type. oo 

The cable tracks are supported every 
100 feet, provided it is convenient to erect 
poles or structures. Where there are deep 
ravines or between upper stories of fac- 
tories, the span is made to correspond with 
the distance,and can be made of any rea- 
sonable length. In addition to the track 
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patents directly applying to telpherage 
and several hundred more which pertained 
indirectly to this subject. Most of these 
original inventors were, however, too 


cable, upon which the telpher runs, there 
is also what is known as the suspension 
cable. As is well: known, it would be im- 
possible to prevent considerable sag in the 
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track cable, and therefore the track cable 
is suspended from this suspension cable by 
means of hangers. The number of these 
hangers would depend upon the length of 
the spans. It will be easily seen that it is 
possible to have the centre of the spans 
higher than the ends by merely raising the 
suspension cable and the hanger. This 
obviates one of the early difficulties met in 
the use of cable for telpherage, as there is 
now no objectionable deflection in the cable 
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Supporting pole, double line. One of the simplest methods of pole 
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simple poles with a bracket, or what is 
known as the “A” construction or ordinary 
cross-bents. Cable construction costs less 
than solid rail, except where there are 
many switches, in which cases the price of 
solid rail and cable approach each other. 
In general, cable for straight lines is 
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conveyed thus far by the telpherage vary 
from 125 to 10,000 pounds, and the cost 
varies accordingly. It will be readily 
understood that when the weights are 
greater, the supports must be nearer to- 
gether and the cables or girders heavier. 
Running parallel to the track rail, either 


Fra. 5. 


Cable construction, Pittsburg, Pa. Line 97 feet from the ground, illustrating 


suspension-cable, track-cable and hangers. 


recommended except where the 
weight is excessive. 

In solid-rail construction the 
supports are ordinarily placed 


construction for double lines. Especially recommended for long lines sixteen to twenty feet apart; 


and where trees are available. 


when the telpher approaches a bracket. 
There are several methods of connecting 
the track and suspension cables by means 
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- longer spans are used if it is 
not convenient to erect supports. On long 
spans, the track consists of a girder rail 
with the track rail above it. It is not pos- 
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cable, which is called the suspension cable. 


' This deflection or sag is taken up by the suspension cable. Not 


load there would not be considerable Sa even higher in the centre than at the terminals. 


only can we make the track cable horizonta 


of the hangers. The sizes of the cable, 
hangers and brackets vary, depending upon 
the weight which comes upon each indi- 
vidual span. The support was either 


sible to give any general rule as to 
what kind of track it is advisable to 
use, as this is a factor of the length 
of the spans and the weight. The weights 


above or at the side, and depending upon 
the amount of head room, are stretched 
one or more trolley wires; one wire, if the 
track be used as a return. If, however, it 
is desired not to use the track as a return, 
or to use alternating current, two trolley 
wires are employed. There are many other 
details of construction,but the photograph 
and outline drawings will serve to illus- 


trate better than any description. 
(To be continued.) 
=> 


Long-Distance Heating Plant. 

There has been completed at Dresden, 
Germany, one of the largest long-distance 
heating plants in Europe. This is used 
on many public buildings on the left bank 
of the River Elbe, including the theatre, 
museum, castle, royal kitchen, the custom 
house, ete. The greatest distance from 
the central station over which the heat is 
transmitted is three-quarters of a mile. 
The total heat consumption per hour is 


15,200,000 heat units. The usual steam 
pressure is two atmospheres. Ten of a 


total of fourteen boilers are used, and to 
guard against accidents two main lines of 
pipes have been provided. It is stated that 
the loss of heat in transmission is from 
four to four and one-half per cent. The 
largest pipes have a diameter of eight and 
one-half inches. The pipes are protected 
by two layers of tin, the inner layer being 
perforated and the outer one covered with 
silk. 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXXXVIII (Concluded)—vacuuM 
REGULATORS, 


Probably Crookes was the first to make 
a good vacuum regulator by placing 
caustic potash in a small bulb connected 
with the vacuum tube. 

Such regulators work with heat, either 
from a spirit lamp, a gas jet or a wire 
heated by a low-voltage current. 

When attempts were made to operate 
them by the same high-voltage current 
used to excite the X-light tube it was 
found that when the resistance of the 
tube was high it was impossible to get 
any current through the regulator. That 
18, under the conditions when there was 
most need of the regulator it would not 
work. Therefore, in 1896, there was de- 
signed a regulator in which the chemical 
was mixed with a conducting powder. 
This arrangement reduced the resistance 
of the regulator so much, forming 
minute spark-gaps throughout its sub- 
stance, that the current would go through 
it at all stages of the vacuum. Such a 
regulator is shown in Fig. 1. It keeps 
the vacuum at any desired point, this 
being decided by the length of spark-gap 
in the circuit. The regulator is as ef- 
ficient as the more recent and elaborate 
ones in which the high resistance is over- 
come by having the discharge take place 
in a supplementary bulb with a lower 
vacuum which is attached to, but does not 
communicate with, the X-light tube. It 
has the advantage of not being patented. 
Since Trowbridge has advanced the theory 
that X-light is produced by the heat of 
the dissociation of water vapor at the 
target, and not by the heat of impact of 
the subatoms of the cathode stream as 
stated in these notes, water vapor regu- 
lators are of more interest. Therefore 
one of this type has been chosen for at- 
tachment to the tube illustrated here, 
though a number of men prefer the oxygen 
regulator (note xxiii, February 9, 1898), 
while others like the hydrogen regulator 
(note lxxix, December 20, 1899), or the 
nitrogen regulator (note xcvi, May 30, 
1900). 

The intermolecular regulator (Figs. 52 
and 57, note lxii, April 26, 1899), whether 
operated by heat or electrolytically, has 
received little attention in this vicinity. 


-~ In regard to regulators of any type, how- 


ever, we are still in the condition de 
scribed in note exxi (March 9, 1901), no 
advance having been made toward restor- 
ing the pristine brilliancy of a tube, 
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though as we increase the power of our 
generators such advance is to be desired. 
With all regulators controlled by a spark- 
gap in a high-voltage current there is a 
disagreeable snapping noise from the 
spark when the regulator is in action. 
This noise may be stopped by placing the 
spark-gap in a glass tube like the one 
figured in note cxii and used to stop the 
greater noise of the main spark-gapa. 
The special form of tube shown in the 
illustration accompanying this present 
note was designed by Mr. John O. Heinze, 
Jr., who modified the capillary spark-gap 
of Mr. W. S. Andrews for this purpose. 
He expanded the central part of the tube 
because it diminished the risk of the tube 
cracking from the heat of the discharge. 


LENGTH OF X-LIGHT TUBES. 

The earlier X-light tubes were short, 
generally not over ten centimetres, but as 
generators with higher potentials became 
more common the tubes were made longer. 
The increase in length diminished leak- 
age around the tubes. At the present time 
makers vary in regard to the length of the 
tubes they send out. Many still furnish 
short tubes, while others make them 
twenty or more centimetres long. The 
length of the one shown in the figure 
(fifty-six centimetres) will no doubt be 
considered excessive. 

DIAMETER OF X-LIGHT TUBES. 

The early tubes had a diameter of from 
four to seven centimetres. In this respect 
there has been a general improvement. 
The tendency at the present time is 
toward a globular bulb about seven to ten 
centimetres in diameter, though bulbs as 
large as sixteen centimetres are sometimes 
made. This increase in size has been due 
to the recognition of the need of 
storage capacity to prevent the vacuum 
from falling quickly in use, thus mak- 
ing the light of too long waves to be 
useful. There are certain advantages 
in still further increasing the storage 
capacity to further retard the coming on 
of a low vacuum. Therefore, the idea 
of a supplementary bulb, invented by the 
French in 1896, to supply a source of 
fresh gas to prevent the vacuum rising in 
use, may be employed for another pur- 
pose, that just mentioned, because in this 
way we double the capacity without in- 
creasing the diameter of the bulbs. When 
we consider that a bulb of ordinary size 
has to stand an atmospheric pressure of 
over a ton, and that at its thinnest parts, 
through which the light from the target 
comes to the patient, the glass should not 
be over forty-three one-hundredths of a 
millimetre; the advantage of not increas- 
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ing the size of the bulb is apparent. 
Another way is to make the bulb oval, 
using longer and larger tubes for the 
ends, for this increases the storage ca- 
pacity without destroying the symmetry 
of the tube or increasing the size of the 
thin part of the bulb. Therefore, the 
tube is better able to bear the increased 
pressure as this comes against thick glass. 
LENGTH OF TERMINALS. 


The early tubes had the stems of the 
cathodes shert, about two millimetres in 
length, and wrapped in glass. It was 
thought this construction gave more X- 
light by causing the electricity to be dis- 
charged from the front surface of the 
cathode. When wandering in a wilderness 
of obscure phenomena the best way to get 
out is to push each effort to the extreme. 
Therefore a cathode was made in which 
not only the stem but the entire surface 
of the back of the cathode was coated with 
glass. The stem and the back of the 
cathode were made of platinum, uranium 
glass being melted onto it. The face of 
the cathode was made of aluminum as 
usual. Such a construction offered no 
particular advantages sufficient to offset 
the extra cost. Therefore in future de- 
signsall idea of confining the discharge to 
the front of the cathode by short stems 
and glass wrappings was abandoned. 
Tube-makers have never taken advantage 
of these experiments, continuing to sup- 
ply tubes with cathodes having short and 
slight stems, wrapped in glass to support 
them, thus making the tubes very deli- 
cate. Powerful currents are fatal to such 
tubes. Having found by experiment that 
the cathode stem might be of any length, 
and bare, without injury to the tube, long 
stems were used when the cooled target 
tube was constructed, because while it 
was important to have the tube long, it 
was also desirable to keep the anode end 
short for mechanical and financial rea- 
sons. When the double-cooled tube, 
shown in note i, was constructed there 
was no difficulty in making the face of the 
target cold, however long the tube of the 
target might be. As it was afterward 
found that the only part of the outer tube 
which needed to be of platinum was the 
end near the face and a short piece where 
it was sealed into the glass, the balance 
being made of copper or of silver, there 
is no longer any reason why the length of 
the arms of any type of tube can not be the 
same. As a tube in which the bulb is in 
the middle is more symmetrical, this type 
has been chosen for the illustration ac- 
companying this note. Aside from the 
increased storage given to tubes by in- 
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creasing the length and diameter of 
the arms, the length is an advantage, 
as it gives a better opportunity to hold the 
terminals in line. This is especially the 
case with sliding terminals. This con- 
sideration alone is sufficient to warrant 
such a construction. 


SINGLE US. DOUBLE FOCUS TUBES. 


Vacuum tubes are by English-speaking 
men generally called Crookes tubes, what- 
ever their form; by Germans—Hittorf, 
Geissler, Plucker, Hertz or Lenard tubes. 
As usual in historical matters the Ger- 
mans are more nearly right, for much 
work had been done before Crookes, 
though as not one of the men mentioned 


- invented vacuum tubes there is no reason 


why they should, as a class, be called after 
any of them. Where the special kind of 
vacuum tubes now almost universally 
used for X-light are concerned (those in 
which the cathode stream is brought to a 
focus on a piece of platinum), there is 
more reason why these should be called 
Crookes tubes, for Crookes appears to have 
invented them. The modification of the 
Crookes tube in which the target is placed 
between two concave cathodes, which 
Roentgen described in his paper of March 
9, 1896, appears to have been new at that 
time and might well bear his name. 
Roentgen tubes are, however, not required 
even for alternating currents. Besides, 
alternating currents use up a tube faster 
for the amount of light yielded, therefore 
at the present, until we learn how to 
easily keep a tube youthful, such currents 
are not desirable. Moreover, at the pres- 
ent time it is not as easy to control the 
quality of the light produced by a tube 
excited by a high-frequency current as it 
is where the tube is lighted by a coil of 
the type figured in note exxxvii. For 
these and other reasons, the type of tube 
chosen for the illustration of the paper 
is the Crookes or single focus. 


Electrical 


Patents 


Mr. Henry G. Reist, of Schenectady, 
N. Y., has been granted a patent on a 
connector for spools of dynamos, the 
patent having been assigned to the Gen- 
eral Electric Company. The object of the 
invention is to provide a simple and re- 
liable means for connecting the windings 
on adjacent spools, especially in machines 
of the revolving-field type. It is found 
that where the distance between the spools 
is of some length the effect of the con- 
stant vibration, together with the cen- 
trifugal force of the rapidly rotating field 
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structure, is to put such vibrating, bend- 
ing and other strains upon the ordinary 
flexible connectors that they soon break, 
thus causing frequent stoppages for re- 
pairs. This invention obviates this dif- 
ficulty by providing a connector which 
is rigid enough to resist all bending 
strains and yet light enough not to exert 
too great a centrifugal pull on the wind- 
ing terminals. Moreover, it does away 
with the necessity of providing a support 
for the connector. The field-spools A 


D Fig. 2. 
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IMPROVED CONNECTOR FOR SPOOLS OF 
DyYNAMOs. 


are carried on the rim of the wheel or 
spider B. The terminals C of the wind- 
ings on said spools are connected to a 
light rigid connector D, preferably made 
of sheet metal. The windings are usually 
flat copper ribbons, so that the connector 
D is preferably provided with end sockets 
of corresponding form to receive said rib- 
bons. A convenient mode of making the 
connector is to double a strip of copper 
into a flat tube d, the meeting edges d! 
being turned outwardly at right angles 
to the tube and secured together, as by 
rivets d?. This makes a webbed T-shaped 
structure of great stiffness. At one or 
both ends the tube d may be cut away on 
one side, as at d3, to enable the corre- 
sponding terminal C to be slid in without 
special fitting as to its width. The ter- 
minals may be soldered to the connector 
or otherwise secured to give a good elec- 
trical connection. The terminals are 
bent inward toward the wheel B, so that 
their tips are bent almost at right angles 
to enter the connector. The inwardly 
turned portions resist the outward thrust 
due to centrifugal force, while the rigid 
connector prevents all vibration and 
avoids the necessity of using a support. 
It ig evident that many different shapes 
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of connector may be devised, the essen- 
tial feature being to have a rigid light 
structure. 

In 1896 Mr. Walter S. Moody, of Lynn, 
Mass., obtained a patent on a transformer. 
As described in that patent the coils were 
first wound on two bundles of straight 
lamine having tongue and groove ends, 
which bundles, with the coils wound 
thereon, were then placed a suitable dis- 
tance apart and their ends joined by short 
bundles of lamine to complete the mag- 
netic circuit. One end of each short 
bundle interlocked with the tongue and 
groove end of the long bundle which con- 
stituted one leg of the core. The other 
end of each short bundle abutted against 
the side of the long bundle which con- 
stituted the other leg of the core. This 
proved a very cheap and convenient mode 
of constructing a durable and efficient 
transformer. However, there was a not 
inconsiderable core loss in transformers 
constructed in the above manner, which 
was due to the fact that there were neces- 
sarily four joints between the lamin. 

Mr. Augustine R. Everest, also a resi- 
dent of Lynn, Mass., has Just obtained a 
patent on an improvement in this line, 
and transformers have been made in ac- 
cordance therewith, which show a reduc- 
tion in core loss of over five per cent with 
respect to transformers constructed as de- 
scribed above. This is a very conservative 
estimate. As the core loss of a transformer 
continues independently of translating de- 
vices in the secondary circuit, it is clear 


IMPROVED TRANSFORMER CONSTRUCTION. 
that such a reduction is material and im- 
portant. This result has been obtained 
by reducing the number of joints between 
the laminæ so that a better magnetic cir- 
cuit is obtained. The core made in ac- 
cordance with this invention is built up of 
substantially U-shaped laminæ, each of 
which has a long and short leg. The coils 
are wound independently and are after- 
ward slipped over the legs of the U-shaped 
core, which is left open at one end for 
this purpose. The number of joints be- 
tween the laminz can be decreased by this 
construction, so that the fixed core loss 


will be considerably reduced, and trans- 
formers having cores made in this manner 
have been uniformly efficient in operation 
and economical in manufacture. Both 
patents are controlled by the General 
Electric Company. 
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News 


HE question of locomotion in Eng- 
land, and the continually growing 
necessity for increased facilities 

for the relief of congested areas from a 
health point of view has been a subject 
of much discussion for some time past. 
As is well known now, London is without 
doubt the worst served city in the king- 
dom in the matter of means of communi- 
cation, and the action of the Joint Com- 
mittee on Underground Railways last 
session in delaying for a whole twelve- 
month a large batch of proposals for tube 
railways has been most adversely criti- 
cised at various times. However, the an- 
nouncement of the appointment of a 
House of Lords committee (under the 
same chairman as last year’s joint com- 
mittee) to deal with fourteen bills for 
underground electric lines in and around 
London has awakened interest in this 
branch of the industry. In this connec- 
tion it is instructive to draw attention 
to a paper recently read before the Society 
of Arts by Mr. Clifton Robinson, managing 
director of the only line of electric tram- 
ways at present existing in London. This 
paper dealt exhaustively with the present 
state of legislature as affecting electric 
traction and gave a most succinct account 
of the existing state of the industry in 
London, such as is not often gathered to- 
gether in tabulated from. We have at 
present in London but three lines in 
operation—viz., the City & South London, 
opened in 1890; the Waterloo & City, 
opened in 1898, and the Centra] London, 
opened in 1900. These total up to fifteen 
and three-quarter miles, in addition to 
which there are thirty-six and one-half 
miles now being constructed. A feature 
not very generally known is that the Great 
Northern & City line is being built with 
tunnels sufficiently large to allow ordi- 
nary railway stock to run over its lines, 
a thing prohibited on all other tube lines 
owing to the smallness of the tunnels. 


A piece of legislature which has been 
greatly exercising the minds of the elec- 
trical profession is the inclusion of elec- 
tric generating stations in the Factories 
Act, by which these places now come under 
the head of factories and—not hitherto 
the case—also under the supervision of 
the Home Office inspectors. A good deal 
of a soothing nature, however, has been 
accomplished by the appointment of Mr. 
G. S. Ram, a member of the Institution 
of Electrical Engineers, as chief elec- 
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from Great Britain. 


(By Our Special Correspondent.) 


trical inspector under the new act. Under 
the old régime the Home Office in- 
spectors have not had any experience of 
the conditions obtaining in generating 
stations, and it is well that they have not 
heen permitted to exercise their sweet will 
in this new capacity unrestrained. The 
Institution of Electrical Engineers has 
agitated a good deal in the matter, and 
the appointment of Mr. Ram is in some 
measure traceable to the attitude taken 
by this body at the instance of its mem- 
bers. 


As I recently mentioned, the Nernst 
lamp is now on sale in this country, being 
imported here from Germany. Some in- 
teresting data apropos of the electric 
lighting commodity were given in a paper 
read before Birmingham local section of 
the Institution of Electrical Engineers. 
In this the author deals with some experi- 
ments he has made with a lamp on con- 
tinuous-current circuits. He says that 
the Nernst lamp gave an average of 0.48 
candle-power per watt expended during 
a life of 400 hours, as against 0.28 candle- 
power per watt in the case of a good glow 
lamp. The cost of renewals would ap- 
pear to be not more than three times as 
much for the Nernst lamp as for the glow 
lamp, allowing for the shorter life of the 
former. In a 100-watt Nernst lamp the 
total energy used was thirty-five units 
during economical] life, and at fourpence 
per unit the cost came out at eleven 
shillings and eightpence, or, say, not more 
than fifteen shillings when all the ex- 
penditure due to the renewals of the 
burner is taken into account. Thus the 
Nernst lamp was found capable of fur- 
nishing 1,000 candle-power-hours at the 
cost of elevenpence as against fifteen- 
pence in the case of a good glow lamp. It 
will be interesting ‘to see how these re- 
sults agree with those of other tests. 


The following further details of Mr. 
Henry Lea’s report on the surface-contact 
system of the Lorain Stecl Company, at 
Wolverhampton, mentioned in my last 
notes, are of interest. A fifteen-ton steam 
roller was driven over a number of the 
studs without occasioning any disturb- 
ance or cracking. The main leakage to 
earth was found to be about 0.1 ampere 
over seven-eighths of a mile of track. Dur- 
ing a thirty-day trial by the borough en- 
gineer, at Wolverhampton, no less than 
49,392 passengers were carried, the re- 


ceipts amounting to £206 16s. During 
this time 4,298 car-miles were run. Each 
stud box was tested daily to trace any 
electrical pressure on the contact stud 
after a car had passed, but in no instance 
was one found to be “alive,” except on 
two occasions when less than one volt was 
traced. 


In all questions concerning municipal 
trading advocates on either side seem at 
a loss as to where to draw the line between 
rate aided trading and private company 
trading. But a somewhat glaring in- 
stance of the applicability of tramways 
and omnibuses to municipal management 
has recently been afforded Londoners in 
connection with the London County 
Council tramway service south of London. 
When these lines came into the possession 
of the council, the latter also absorbed a 
number of omnibuses feeding the tram- 
ways from certain railway termini north 
of the Thames. These were run at half- 
penny fares and an almost perfect service 
was given. But a sharp-witted lawyer 
on the side of the other omnibus com- 
panies in London has discovered a flaw 
in the terms of the London County Coun- 
cil’s tramway powers which was put for- 
ward as precluding the latter body from 
running omnibuses. This view has been 
legally upheld, and the council’s omni- 
buses have been stopped. A number of 
private omnibus owners have continued 
the service, but it bears no comparison 
with the former state of affairs, and com- 
plaints are rife. 


Mention of the London County Council 
tempts me to record the fact that that 
body is now utilizing Marconi’s wireless 
telegraph system between several of its 
London fire-brigade stations. Marconi’s 
company some time ago put up the in- 
stallation experimentally, but an agree- 
ment has now been entered into on the 
basis of a yearly rental. 


St. Pauls Cathedral,. which recently 
was the recipient of a munificent sum of 
money from Mr. Pierpont Morgan to be 
devoted to the electric lighting of the 
edifice, was so lit for the first time at 
Easter. The final installation is to con- 
sist of 2,000 glow lamps, but only the 
first portion of the work has as yet been 
completed. A. W. 

London, April 9. 
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May 3, 1902 
GENERAL ELECTRIC ANNUAL REPORT. 
A HIGHLY SUCCESSFUL YEAR. 


The tenth annual report of the General 
Electric Company for the fiscal year end- 
ing January 31, 1902, was sent out last 
week. It shows that the company has had 
a year of great prosperity. The present 
directors are Gordon Abbott, Oliver Ames, 
C. A. Coffin, T. Jefferson Coolidge, Jr., 
Frederick P. Fish, George P. Gardner, 
Eugene Griffin, Henry L. Higginson, J. 
Pierpont Morgan, J. P. Ord, Robert Treat 
Paine, 2d, George Foster Peabody, Charles 
Steele. 

Under date of April 21, 1902, Presi- 
dent C. A. Coffin reports to the stock- 
holders as follows: 

The profits of the company for the past 
year (including a profit of $938,584.77, 
derived from the sale of securities), after 
deducting all general, patent and miscel- 
laneous expenses, expenditures of $1,131,- 
583.98 on factory plants and machinery, 
and allowances for depreciation and losses 
were $8,598,241.34. 


Dividends on preferred aud common 


stock and interest on debeotures...... $1,997,966 40 
$6,600,274 94 

Increase in the value of stocks and bonds 
owned by the Company......sceesssccees $2.057,685 07 
Added to surplus eccount............006. $3,657,960 01 


Full details of the business in the sell- 
ing and manufacturing departments may 
be found in the reports of the first and 
third vice-presidents. 

The financial report of the treasurer 
and general auditor is also submitted. 

Attention is especially called to the re- 
sult of the recent revaluation of the se- 
curities owned by the company. 

After reducing the book values of cer- 
tain items in the securities a net increase 
of $2,057,685.07 is shown in the aggre- 
gate book value thereof. Besides this in- 
crease in value the company has realized 
as net profit from sales of sundry stocks 
and bonds during the past four years an 
amount in excess of $2,500,000. 

Apart from these profits, it has col- 
lected in interest and dividends from said 
securities during said four years addi- 
tional amount of $1,140,000, or about four 
and one-fifth per cent per annum upon the 
book value thereof. 

The greatest praise is due to the mem- 
bers of all the departments of the com- 
pany for the manner in which they have 
discharged their duties during the year in 
which the pressure of work and responsi- 
bility has been especially severe. 


First Vice-President Eugene Griffin 
presents the following report upon the 
operation of the sales department: 


Total sales (amount billed to customers) .. . $82,838,036 64 
Cost of Bales... ... ccc ccc cece cece ence cccceces 25,254,122 00 
Profits On SaleS..........ccccncccvccccssseces $7,063,914 64 


The yearly orders for the past eight 
years as contrasted with the amounts 
billed to customers are as follows: 
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Year end ng Amounts Orders 
Jan. 81. billed. received. 
18% $12,540,395 $12,160,119 
1896 12,730,058 18. 235,016 
1897 12,540,994 11,170,319 
1898 12,396,003 14,382,342 
1899 15,679,430 17,431 327 
1900 22,379.463 26,323, 626 
1901 28,783, 275 27,969, 541 
1902 32,338,036 84,350,440 


Since February 1, 1900, the orders re- 
ceived have not included the items of serv- 
ices of experts and labor, freight and 
transportation, supply material, boilers, 
engines, etc., of outside manufacture and 
bare copper wire, which items were in- 
cluded prior to 1900. These items 
amounted to $1,828,962 during the past 
year. 

The orders received include: 

Generators and rotary converters, ca- 
pacity, about 350,000 kilowatts; railway 
motors, capacity, over 600,000 horse- 
power; other motors, capacity, over 150,- 
000 horse-power; transformers, capacity, 
over 200,000 kilowatts; incandescent 
lamps, over 15,000,000. During the past 
year we have received orders for 55,000 
horse-power in generators (including 
three of 10,000 horse-power each) for the 
Niagara Falls Power Company, to be used 
by it both on the American and Canadian 
sides of the river. 

One thousand eight hundred railway 
motors (125 horse-power each) for the 
complete motor equipment of the Man- 
hattan Elevated Railway, New York city; 
also control equipments and air com- 
pressors therefor. 

The entire equipment of the tramways 
of Tokyo, Japan, including 3,600 kilo- 
watts in generators, 250 car equipments 
and all accessory apparatus. This will be 
the largest electric plant in Asia. 

The electrical equipment of several 
high-speed interurban railways connecting 
important cities. 

Included in the amounts billed are: 
5,760 horse-power of generators and 4,200 
horse-power of motors for the Mysore in- 
stallation in India which utilizes the water 
power of the streams from the western 
Ghauts and transmits the power ninety 
miles to the Kolar gold fields ; 3,000 horse- 
power of generators, 4,700 horse-power of 
rotary converters and 12,800 horse-power 
of railway motors for an electric railway 
connecting Milan, Gallarate and Varese, 
Italy, this road now being operated by 
steam. More than 9,000 motors of various 
sizes for the operation of machine tools, 
blast and ventilating blowers and fans, 
air pumps, air compressors, hoists, print- 
ing-presses, linotypes and other typesct- 
ting machines, circulating and lifting 
pumps, refrigerating machinery, cash- 
carrying systems, for controlling valves 
at a distance, for the operation of convey- 
ors, motor-generator sets, engine govern- 
ors, large electric switches and rheostats, 
movable stairways and platforms, and ele- 
vators, the training of heavy ordnance, 
ete. 

As further illustrating the various uses 
of electricity the following is a list of 
chemicals for the production of which 
electrical apparatus was sold during the 


past year: 
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Aluminum, carborundum, calcium car- 
bide, corundum, graphite, sponge lead, 
alkalies, ferro-titanium, sodium, potas- 
sium chlorate, barium hydrate, barium 
cyanide, phosporous, ozone, chromium, 
ferro-silicon. l 

The following is a list of ships on which 
we are now installing electrical equipment 
or which we have completed during the 
past year: Battleships Maine, Missouri, 
Georgia, Nebraska and Indiana; monitors 
Arkansas, Florida and Nevada; cruisers 
Prairie, Raleigh, Yankee, Rainbow, De- 
troit, Panther, Olympia, Denver, Chat- 
tanooga, Cleveland and Des Moines; gun- 
boat Machias; torpedo-boat destroyer 
Stewart; torpedo-boat Wilkes; transport 
Crook; S. S. Korea and Siberia for the 
Pacific Mail service, and a large number 
of merchant vessels. 

The successful operation during the 
vear of transformers at 80,000 volts 
renders practicable the use of hitherto un- 
available water powers and the transmis- 
sion of power therefrom over distances of 
200 miles or more in competition with 


‘coal, 


We received about 160,000 separate 
orders during the year (not including con- 
tracts), an average of 528 per day. Cur- 
rent orders have gradually increased from 


380 per day in 1897 to 528 per day in 


1901. 

It has been the rule of the company to 
sell for cash, and our standard terms call 
for cash payments within sixty days of 
shipment. The actual record for the past 
five vears is as follows: 


Ss; : Paar 
uM YaB aB gE ges See fga 
$2, QFE g238 seh azo rö 2z8 
Meg agms Ar AB AS EAE tas 

Too gA aw À w OA S À 
1898 209 49 RB 46 98 00 
IR RR 3857 B7 8&9 6l 1.8 
1900 129 66 125 100 30 00 
1901 177 579 115 84 43 02 
1902 123 66 114 63 43 01 


There has been no important change in 
the organization of the sales department 
during the year. Much credit is due the 
department and local office managers as 
well as the selling agents in the field for 
the excellent results of the past year and 
for their loyal and successful work. 


Third Vice-President E. W. Rice, Jr., 
presents the following report on manu- 
facturing and engineering for the fiscal 
year: 

MANUFACTURING. 

The continued increase in our business 
has required further expenditures during 
the year for extensions to existing build- 
ings and the erection of new ones and 
for additional machinery, aggregating 
about $1,500,000, exclusive of the cost of 
patterns, small tools, ete. 

At the Schenectady works, the pattern 
shop of 52,000 square fcet, and the addi- 
tions of 70,000 square feet to our machine 
shops, mentioned in my last report, have 
heen completed. | 

We are now erecting buildings for the 
manufacture of wire and cable and insu- 
lating materials, of 180,000 square feet; 
a machine-shop for large work of 117,000 
square feet; a building of 60,000 square 
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feet to increase our facilities for manu- 
facturing switches, controllers and other 
small articles; and an addition of 13,000 
square feet to our testing shop. 

The building now used as our general 
oftice at Schenectady was originally de- 
signed for manufacturing purposes, and 
is suitable for such purposes. The new 
office building, which has been under con- 
struction for the past year, will soon be 
completed and the present. building util- 
ized for manufacturing, adding about 
40,000 square feet. 

We have also begun an extension to our 
shipping department, which will add 30,- 
000 square feet, and a new power-house, 
which will add 6,000 horse-power to our 
present equipment. 

At the Lynn works our machine shop 
and testing facilities were increased by 
the addition of a building having 25,000 
square feet of floor space; substantial ad- 
ditions were made to the power plant, and 
plans are now being prepared for a build- 
ing of 55,000 square feet floor area for 
the manufacture of meters and instru- 
ments. 


At the Harrison works, the fireproof l 


storage building of 68,000 square feet 
area, mentioned in my previous report, 
was completed during last summer, and 
plans are being prepared for further sub- 
stantial additions to our manufacturing 
facilities to take care of the increased 
sales of incandescent lamps. 

The floor area of all our factory build- 
ings is approximately 2,500,000 square 
feet, which will be increased this year 
about 400,000 square feet by the build- 
ings now under construction. 

The number of employés in all the 
works is about 15,000. 

The erection by the British Thomson- 
Houston Company of large works at 
Rugby, England, will be of assistance to 
our manufacturing facilities. as that com- 
pany has hitherto been principally sup- 
plied by our works in this country. 


ENGINEERING. 


During the past year there has been a 
continual increase in the size of electrical 
units and a great extension of the useful 
field for electrical apparatus. We have 
recently closed an order for several elec- 


tric generators, each of a capacity of 10,- 
000 horse-power, which are fifty per cent 
larger than any machines heretofore built. 


ELECTRICAL REVIEW 


These mammoth generators are to be 
used in a new power-house at Niagara 
Falls, and the large size was adopted be- 
cause of the lower relative cost and the 
saving in hydraulic and other engineer- 
ing work. The machines are of the same 
general type as those which have been 
standard with us for several years. 

We have also taken an order for five 
5,000-horse-power generators for Niagara 
Falls, making a total of eleven machines 
of this size ordered for use at that plant. 
These are interesting because they are of 
the design of our own engineers, whereas 
the first six mentioned in my last report 
follow the designs of outside engineers. 
Our design was finally adopted because of 
lower cost and general excellence. 

We have also designed and furnished 
during the past year some of the largest 
continuous-current generators in use in 
the world. These machines have proved 
entirely successful. 

There has been a notable increase in 
the mileage and importance of electric 
railways due to the consolidation of ad- 
joining systems and the development of 
high-speed interurban lines. Steam rail- 
road managers are showing more interest 
in electric traction,and our engineers have 
carefully studied the problems presented 
by large terminals and heavy traffic con- 
ditions. 

We secured the order for the electrical 
equipment of trains for the Manhattan 
Elevated Railroad, of New York city, 
which called for the construction of 1,800 
125-horse-power motors. This contract 
was awarded to us after severe competi- 
tive trials of motors of other manufact- 
urers. We are employing on this road 
the system of train control which was 
mentioned in my last report, and has now 
been in operation for several years; it has 
been standardized and is highly success- 
ful. It simplifies the control of an elec- 
tric train and permits of its ready sub- 
division into one or more units. The 
same method of motor control is being 
used in connection with the electrical 
operation of hoists, printing-presses and 
similar work. 

Over 100,000 horse-power of alternat- 
ing-current generators have been designed 
and shipped during the past year for gen- 
eral power distribution. Electrical energy 
is now commonly transmitted over dis- 
tances from fifty to one hundred miles 
with commercial economy. 
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We have installed during the past year 
transformers to be operated at 80,000 
volts, which is the highest pressure for 
which transformers have been commer- 
cially built; the highest previous was 
60,000 volts. 

There has been a great increase in the 
size and number of electric motors for 
power purposes. We have now under con- 
struction a large number of motors of 
sizes ranging from 500 to 1,000 horse- 
power. 

The application of electric power to the 
operation of textile mills, machine shops, 
mining plants and all classes of machinery, 
is rapidly increasing. Manufacturing 
plants covering large areas are rapidly 
adopting electricity for distributing power, 
because it is now a recognized fact that 
there is no other method of distributing 
power over large areas comparable in 
economy or effectiveness. Even in small 
plants, where efficiency of transmission is 
relatively unimportant, the use of electric 
motors is found profitable because ‘of the 
increased output obtained. 

The manufacture of electric locomotives 
has shown a satisfactory increase largely 
due to the excellence of our designs. This 
is also true of our work for the navy, mer- 
chant vessels, shipyards, dry docks and 
similar structures. 

Our engineers have also been extremely 
successful in perfecting and developing 
the various small articles of our manu- 
factures, such as arc lamps, meters, instru- 
ments, switches and controllers. 

Applications for letters patent have 
been made for numerous new and im- 
portant engineering designs and devices. 

Although our engineers have always 
been liberally supplied with every facility 
for the development of new and original 
designs and improvement of existing 
standards, it has been deemed wise during 
the past year to establish a laboratory to 
be devoted exclusively to original research. 
It is hoped by this means that many profit- 
able fields may be discovered. 

The original, ingenious and successful 
work of our engineers commands our ad- 
miration, and we take pleasure in com- 
mending the unusually effective and eco- 
nomical work of our factory managers. 


Treasurer Henry W. Darling and Gen- 
eral Auditor Edward Clark present a 
financial report in detail. The summary 
is as follows: 


CONSOLIDATED BALANCE SHEET OF JANUARY 31, 1902. CONSOLIDATED PROFIT AND LOSS ACCOUNT OF 
OLT LS cose ae aneeddeonss eee $4,058,448 00 JANUARY 31, 1902. 
Stocks and pons ae eo 3 : er pe SeS $9 pre re be EXPENSES. 
eal es e (other an factory plan Njorranerars ioten 
Notes and accounts receivable. i E E nd eaten nieces 11.864.345 05 tire on ee RO ENA ie PAE Ry R 75.709 800 89 
Work in progress..........cc ccc c cece eee cen ceeceaneee _ 1.338.258 98 Dividends paid; een’ i 
22,991 920 59 On common 8tock........0..-.ccceeecceccvecouas $1 871,968 00 
MERCHANDISE INVENTORIES: On preferred BLOCK........cccccececcceee see eee 83.688 51 
At factories... veneccs isd ceeie ees $7,742,605 55 re $1,955,656 51 
At oe and local offices.............. 1,037,968 16 Surplus at commencement of year. .......... a, seevee $6.629.180 64 ' 
Consignments.. ss.sesssesessererseeeresees 96,309 47 ; Undivided earnings now added to surplus.... ....... 8 657.960 01 
$8,876,883 18 $31,868,808 77 Balance January 31, 1902 (Surplus) ..........ceecececcccccececteece $15,287,140 65 
PAS $42,539,229 05 
Taro pon ee ee ee ee er ee $4,000,000 00 EARNINGS 
Patents, anchises and good Will.........ceeeeeeeeeee A 000,000 00 Balance January 31, 1901 (surplus)......... et uh ett htgs 9 “ase $6,629 180 64 
#6.000.000 00 a e uc eccre es E E EE asa Neen Nic malice N 208,036 64 
LIABILITIES. $i, 927,251 77 Roy alties and sundry profits.........0 0... ccc eee eee 141,391 33 
Five per cent gold coupon debentures................ 72.000 00 a $32,479,427 97 
Accrued interest on debentures. .......sseserssssssees. 8,100 00 Dividends and interest received on stocks and bonds 
ACCOUDËB payable........ sc ccc cece cece e eee e teen eeeees 1,819.335 33 ONS DI yer E ttle Buea aa atau balegal Slats $250,094 24 
Unclaimed dividends............c0.ccce cee eeeeeeeeeeee 4,705 79 Interest and discount....... 0 cceccccaccuceccccecececes 175.256 36 
$1.729.211 12 aaa $434.350 60 
Capital BUCO ae bob ee ees eee eee eee hr eee eee eres 24.910 900 00 Profit on sales of stocks and WG ose ks Sa oe ain ee BES 988.584 77 
GUrplus....ssesseveeevecsneeeeecccesnesseeeeeeseneeegnseseeeeceteeses 15,287,140 65 | Enhancement of book values of stocks and bONndS....ccescccesseees 2.057.685 07 
$41, 927,251.77 $42,539,229 05 
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May 3, 1902 


Two Patents Applied for in 1885 and 
1887, Just Issued. 


Two important patents have been is- 
sued recently relating to the distribution 
of alternating currents of electricity by 
means of transformers. 

One of these is a patent granted on April 
22, 1902, upon the invention of Professor 
Elihu Thomson, and is numbered 698,- 
156, and the other is a patent granted on 
March 16, 1902, upon the joint invention 
of Professor Elihu Thomson and Pro- 
fessor Edwin J. Houston, this patent being 
numbered 695,870. Both of these patents 
are owned by the Thomson-Houston Elec- 
tric Company. 

The invention set forth in Professor 
Thomson’s patent referred to lies at the 
basis of the modern systems of distribu- 
tion and relates to the use of transformers 
in multiple, and also such a system in 
which the secondaries of the transformers 
act to supply currents of a greater quan- 
tity and lower potential than those in the 
primaries to the consumption circuits in 
which lamps, motors or other devices are 
used. 

The application for this patent was filed 
in 1885, and it has been involved in a 
series of hotly contested interferences 
between Professor Thomson and others 
who claim to have been the first inventors 
of this system of distribution, and by rea- 
son of the necessity of litigating this ques- 
tion in the Patent Office the patent could 
not issue until recently. 

The scope of this Thomson invention 
will be understood from the claims of the 
patent, No. 698,156, which are as follows: 


1. In a system of electric distribution, a 
series of secondary circuits of induction coils 
supplying are lights or other devices, the 
primary coils of which induction coils are 
multiple arc branches of a single primary 
circuit, or set of mains, A, B, through which 
alternating or reversed currents are flowing, 


as described. 


2. In a system of electric distribution, a 
set of mains, A, B, supplied by alternating 
currents, or alternating electrical impulses, 
rendering said mains alternately positive 
and negative with respect to each other, in 
combination with branch circuits taken from 
said mains at convenient points, and finally 
carried through the primary wires or coils 
of a sev or series of induction coils, the sec- 
ondaries of which are connected to electric 
lamps, or other apparatus, for utilizing the 
impulses, generated in said secondaries by 
induction from the said primaries. 

3. In a system of electric distribution, the 
combination with the high-potential mains 
through which alternating or reversed cur- 
rents are flowing, of electric converters or 
reducers connected in multiple between said 
mains, and incandescent lamps or other 
translating devices supplied from said re- 
ducers with currents of lower tension and 
greater quantity than those circulating in 
the main circuit-coil of the converter. 


The other patent, namely, that to Pro- 
fessors Thomson and Houston, No. 695,- 
870, is for a system of alternating-current 
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distribution in which the secondaries of 
transformers used for supplying the con- 
sumption circuits have a resistance as low 
as that of the primaries or lower than that 
of the consumption circuit. 

The patent is not limited to using the 
transformers in multiple. 

The character of the invention of this 
patent is indicated by the first and 
thirteenth claims, for instance, which 


claims are as follows: 

1. In a system of electric lighting the com- 
bination substantially as described, of an al- 
ternating-current circuit, an induction coil 
primary in said circuit, an induction coil 
secondary acted upon by said primary, and 
having an electrical resistance as low as that 
of the primary, and apparatus as described 
connected to said secondary. 

13. As a part of a system of distribution 
of alternating currents, an inductorium the 
primary of which is fed from the main line 
and the secondary of which is in the con- 
sumption circuit and has a lower electrical 
resistance than the latter, substantially as 
described. 

The application for this patent was 
filed in 1887, but its issuance, until March 
of this year, was rendered impossible, by 
reason of the contest in the Patent Office 
over this invention, as was the case with 
that of the Thomson patent. | 

The inventions described in these 
two patents have been put into extensive 
use by the owners. 


Se 
Special Train to the Electric Light 
Convention. 

To THE EDITOR OF THE ELECTRICAL REVIBPW: 

Arrangements have been made to run 
a special train to Cincinnati for the con- 
venience of members of the National Elec- 
tric Light Association and their friends 
to attend the twenty-fifth convention, to 
be held in Cincinnati, May 20, 21 and 22. 

This train will leave New York on Sun- 
day, May 18, via the Baltimore & Ohio 
Railroad, foot of Liberty street, 10 a. M., 
foot of Whitehall street 9.55 A. M., arriv- 
ing at Union Station, Cincinnati, directly 
opposite the Grand Hotel, headquarters of 
the association, at 8 A. M. 

A rate of a fare and a third, on the 
certificute plan, has been granted by the 
various passenger associations. Fare to 
Cincinnati on this train will be $16; 
sleeping-car, double berth, $4; section, $8, 
and drawing-room, $14. Return railroad 
fare, when the certificate is properly en- 
dorsed, will be $5.35. For particulars, 
apply to Mr. Lyman McCarty, assistant 
general passenger agent B. & O. R. R. 
434 Broadway, New York city. 

Provided a sufficient number of pas- 
sengers are secured for this train, a 
special dining car and a club car will be 
at the service of our people; it is there- 
fore very important that those desiring 
accommodations on this train should make 
immediate application for space. 

C. O. BAKER, JR., 
Master of Transportation. 
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The National Electric Light Associa- 
tion Convention. 


The Trunk Line Association and 
Southeastern Passenger Association have 
confirmed the rate of a fare and one-third 
made by the Central Passenger Association 
for delegates attending the Cincinnati con- 
vention of the National Electric Light 
Association, to be held May 20, 21 and 
22. A reception committee has been 
formed at Cincinnati, including promi- 
nent members of lighting and manufact- 
uring companies, and is actively at work 
planning entertainment for the ladies at- 
tending the convention. A trolley ride 
to Rookwood Pottery has been arranged, 
a visit to the Museum of Fine Arts, a 
trolley trip through the city and suburbs 
to the Cincinnati Zoological Gardens, 
where a luncheon will be served. The 
Bullock Electric Manufacturing Com- 
pany has arranged to take members by 
special train to and through its works. 

The programme for the meeting will 
include, in addition to subjects an- 
nounced, papers and discussions on 
“Boiler Firing with Oil,” “Best Eff- 
ciencies for Incandescent Lamps,” “Ad- 
vantages of Gas Engines,” “Signs and 
Decorative Lighting,” “Steam Turbines,” 
“Protection of Long-Distance Transmis- 
sion Lines,” “The 220-Volt Lamp.” The 
question box already contains over 
twenty enquiries that will be answered, in 
addition to those answered by the papers, 
discussions and reports on the pro- 
gramme. 


Northwestern Electric Association 
Convention. 


The next convention of the North- 
western Electric Association will be held 
at Waupaca, Wis., commencing on 
Wednesday, June 18, 1902. A joint 
meeting of the Wisconsin Independent 
Telephone Association will also be held. 


English Electrical Works to Start Up. 


The plant of the British Westinghouse 
Electric Company, it is stated, is ready 
to begin operations. Mr. George West- 
inghouse, Jr., and H. S. Loud, general 
manager of the British company, are ex- 
pected to be present at the starting up of 


the works. 
—— TS 


A mixture of ten parts of white lead, 
three parts of black oxide of manganese 
and one part litharge will stop a small 
leak in a steam boiler in an emergency for 
a little while, but the leak itself is evi- 
dence of structural defect that needs 
radical treatment. 
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Giving Concisely the Substance of Important 


Anodes for Plating Irregular Objects. 

The electroplating of objects of irregu- 
lar form has always been difficult because 
the deposit tends to build up more rapidly 
on the points nearest the anodes in case the 
latter are flat. To produce anodes which 
shall be counterparts of the cathode in 
form is the object of a recent German 
patent granted to Herren Kugel and 
Steinweg. The anode is constructed of a 
hollow frame of glass or hard rubber or 
other suitable material cast to the shape 
desired, and filled with small perforations. 
The object to be plated is put into the 
bath, face up, and this anode is hung over 
it and filled with coatings or filings of the 
metal to be deposited. Strips of the same 
material are embedded in the filings to act 
as current connections, and as these are 
placed in the centre of the mass they are 
not very rapidly destroved. As the anode 
may be shaped very accurately to conform 
with the objects to be plated, it may be 
hung very near them in the bath, thus re- 
ducing the resistance of the latter con- 
siderably.—Zettschrift fiir Elektrochemie 
(Berlin), February 20. 

A 


Electrical Depositions of Bright Metallic 
Coating. 


A German patent has recently been 
granted to a Herr Darmstädler for im- 
provements in methods of obtaining bright 
metallic coatings by electrolysis. Insoluble 
materials such as sawdust, fine sand, 
powdered pumice stone or similar things 
are added to the solution, or the salt com- 
posing the clectrolyte itself may be 
added in a fine state of subdivision to 
the saturated solution, and the battery 
is kept by mechanical means in constant 
agitation. The effect of the finely divided 
insoluble matter held in suspension in the 
liquid is to loosen any bubbles of hydrogen 
clinging to the surface of the cathode, and 
also to act mechanically as a burnisher 
upon the latter. It is stated that the pra- 
duction of bright metallic deposits is 
greatly aided by the use of this method. 
Some hope has been held out that the 
method may also be of use in securing suc- 
cessful electrolytic zine deposits. If 
spongy zine deposits are due to the pres- 
ence of basic zine salts, as many believe, 
then this method is not likely to be of 
much service. Where the spongy character 
of the deposit, however, is due to the sep- 
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aration of the hydrogen simultaneously 
with the zine and the adherence of small 
bubbles of this gas to the surface of the 
metal, it is likely that the method sug- 
gested will be of considerable value.— 
Zeitschrift fiir Elektrochemie (Berlin), 
February 13. 
A 
An Ultra-Violet Electric Lamp. 

An extremely ingenious lamp for the 
production of ultra-violet radiations has 
been designed by Mr. Leshe Miller 
in conjunction with some of the 
medical staff of St. Bartholomew’s 
Hospital in London. The ultra-violet 
rays are used in the treatment of 
lupus and other skin diseases. The 
appliance consists of a small step-up trans- 
former raising the pressure to about 6.000 
volts and charging a condenser contained 
in a box filled with oil. The condenser dis- 
charges across a spark-gap fitted with iron 
points about one-eighth inch apart. The 
lamp is simply a metal tube with an en- 
larged end in which the are is struck be- 
tween the iron points. An ordinary in- 
duction coil giving a spark from six inches 
upward may be used instead of the trans- 
former. As the impedance in the con- 
denser circuit is simplv that due to the 
short flexible connections of the lamp, the 
oscillating discharge of the condenser is 
extremely rapid and an abundance of 
ultra-violet ravs is given off, together 
with a small amount of visible light. It 
is stated that the iron points are practi- 
cally indestructible. In a room lighted 
by diffused daylight many substances show 
wonderfully brilliant fluorescence when 
held one or two feet away from this are. 
The energy consumption is only about 
twenty watts at the are.—Hlectrician 
(London), April 11. 


A 
Tests of the Nernst Lamp. 

A valuable paper was read before the 
Birmingham local section of the Institu- 
tion of Electrical Engineers recently by 
Mr. R. P. Hulse, upon tests made upon 
commercial Nernst lamps. The only 
lamps dealt with are those of 100-watt 
capacity for direct 110-volt current. To 
sum up Mr. ILulse’s conclusions, the life of 
the lamp is from 300 to 400 hours during 
which its average efficiency is about two 
watts per candle-power, the initial ef- 
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ficiency being about 1.7 watts per candle- 
power. A careful study of maintenance 
and replacement costs shows that the ratio 
of expense for the production of light 
from Nernst and incandescent lamps is as 
eleven to fifteen with current at cight 
cents. per kilowatt-hour. The candle- 
power of the lamps falls off considerably 
during their lifetime. At the end of 350 
hours of burning they show only half 
the initial candle-power, which is a greater 
falling off than is exhibited by ordinary 
incandescent lamps. On the other hand, 
the current passing through the lamp falls 
off also quite rapidly and the efficiency 
does not decrease in anything like the 
measure exhibited by the incandescent 
lamp. It is suggested that the iron-wire 
resistance in the lamp might be replaced 
after, sav, 150 hours’ burning with a 
smaller one, so that the lamp would then 
maintain a fairly high candle-power dur- 
ing the latter part of its life also without 
much impairment of its efficiency.— 
Electrician (London), April 4. 
A 

The Ventilation of the Simplon Tunnel. 

The ventilating plant used in the 
Simplon tunnel, which is a new railway 
tunnel now under construction under the 
Simplon Pass, between Switzerland and 
Italy, is of much interest. At each end of 
the tunnel are two fans, each of which is 
twelve feet four inches in diameter. 
There is a suction opening on each side 
nearly five feet in diameter, and each fan 
is directly coupled to a direct-current 


motor of 200 horse-power running at 400 


revolutions per minute. The fans deliver 
883 cubic feet of air per second against 
a pressure of ten inches of water. This 
plant will be used for the ventilation of 
the tunnel in operation as well as during 
the period of construction. Either fan 
can be worked separately and can be used 
either to force air into the tunnel or to 
suck it out, suitable doors and shutters 
heing provided to connect the openings 
into the tunnel with either the suction 
or delivery passages of the fans. The two 
fans at either end may be worked simul- 
taneously or the two may be set up tandem 
with the suction of one coupled to the de- 
livery tube of the second. The ventila- 
tion obtained is excellent, and it 18 
possible to take sights with the transit 
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from the tunnel portal to the working 
face, a distance of 16,400 fcet at present. 
Auxiliary fans driven by Pelton water- 
wheels are used in the tunnel headings, 
water being brought to them at a pressure 
of 1,200 pounds to the square inch.— 
Schweizerische Bauzeitung (Zurich), 


March. 
A 


Telephone Listening-In Indicator. 


A simple and interesting apparatus has 
been tried experimentally on the lines of 
the government telephone exchange at 
Stockholm, Sweden, for the last year. Its 
object is to indicate to the subscriber 
whether or not the central station operator 
is listening to his conversation. Bridged 
across the subscriber’s line and connected 
to it by a double-pole switch is a current 
detector whose middle point is earthed. 
The central point of the operator’s re 
ceiver is also earthed through the busy 
test battery in the ordinary manner. When 
the operator switches in her telephone 
through her listening key a current is sent 
over both lines in parallel through the sub- 
scribers indicator mentioned above and 
to earth, and the telephone subscriber 
knows that the operator is on the line. 
The indicator itself has a pair of astatic 
needles upon the axis of which is placed 
a light dise with black, white and red 
crosses painted upon it. The dise moves 
behind a shutter so that red or white shows 
that the operator is listening. In this 
way when the communication is through 
two exchanges the connections can be so 
arranged that a white cross indicates that 
the operator at one exchange is listening 
and a red cross that the oper- 
ator at the other end is in circuit. 
It is stated that the apparatus works well 
and is popular among the telephone sub- 
scribers. If this be the case, telephone 
subscribers in Stockholm must have more 
time than those in most American cities. 
In this country the difficulty of operators 
listening in is overcome by the fact that 
at most exchanges they are too busy, and 
in some it is impossible for them to listen 


in at all.—Elektrotechnische Zeitschrift 


(Berlin), April 3. 


The Action of Sea Water on Cement. 

At the recent congress upon the testing 
of materials of construction which as- 
sembled at Budapest, M. Le Chatelier con- 
tributed an important paper upon the 
action of sea water upon Portland cement. 
It appears from tlis that the alumi- 
num compounds are the constituent 
of cement more subject to attack by 
sea water. The decomposition arises 
from the action of calcium sulphate 
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upon the calcium aluminate of the 
cement, the calcium sulphate being pro- 
duced by a reaction between the lime of 
the mortar and the magnesium sulphate 
held in solution in the sea water. The 
resulting compound formed is a sulpho- 
aluminate of lime which swells consider- 
ably, thus causing the disintegration of 
the mortar. The greater the quantity of 
alumina present, the greater naturally is 
this action. With cements containing 
only one to two per cent of alumina it is 
slight and often can not be detected. 
With cements containing seven to eight 
per cent of alumina the mass is rapidly 
destroyed. Substitutes for alumina which 
were tested by M. Le Chatelier consisted 
of oxides of iron, cobalt, chromium and 
magnesium. The cements were prepared 
by mixing the ingredients, heating them 
to the temperature of fusion, and then 
grinding the mass produced. The sta- 
bility of these cements in the presence of 
calcium sulphate was much superior to 
that of those containing alumina, the best 
results being had when iron oxide was the 
substitute used. This cement was found 
to have very excellent mechanical proper- 
ties also.—ngineering (London), April 
11. 
A 


A New System of Rail Bonding. 

A new system of rail bonding has been 
invented and applied in Austria, which 
seems to possess some curious advantages. 
The method of bonding consists of ap- 
plying a powerful binding casting to the 
ends of adjacent rails, the mechanism 
employed consisting of three pieces 
of cast steel, one in the form of a 
chair upon which the rail ends bear and 
the other two forming parts of a wedge 
system which may be driven up tightly 
so as to hold the rail ends in place. The 
larger piece, or chair, embraces one side 
of the rail flange and extends under the 
base of the rail to the opposite side, where 
is formed a projection upon which bears 
the wedge system used for locking the 
ends. Another picce embraces the oppo- 
site flange, and between these two a key- 
ing wedge is applied. The base plate or 
chair is heated red hot in a portable fur- 
nace and a sheet of plate zinc is laid upon 
it, on the part which the base of the rail 
rests upon. The rail ends are thoroughly 
cleaned by emery or sand blast, and when 
the jointing castings are put on the heat 
melts the zinc and forms a film contact 
which is said to be very good, electrically 
speaking, between the two ends. The wedge 
is driven up as tightly as possible while 
the chair-piece is hot, and when the latter 
cools and contracts a powerful pressure 
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is brought to bear upon the rail ends and 
the film of zine between the castings, and 
these ends form what is claimed to be a 
mechanically and electrically excellent 
joint. The system has been introduced 
upon various German electric railways, 
upon grades and curves, and is stated to 
have shown excellent results. It is stated 
that the castings for the average rail 
weigh from thirty-six to sixty pounds and 
that the joints cost in place from $3 to 
$4.40 each. The various castings are 
made of steel, the wedge being of open- 
hearth steel of great strength.—L’Elec- 
tricien (Paris), April 5. 
Cable fines. 


` At a recent meeting of the Société In- 
ternationale des Electriciens, M. Hall 
Charpienticr contributed a long and valu- 
able paper on cable insulation. He con- 
sidered first the total actual loss of energy 
through the insulating sheaf of the cable, 
and second, the safety and durability of 
the cable. His opinion is that the resist- 
ance value of cable insulation should be 
based upon the first consideration go far as 
it may be consistent with the requirements 
of the second. Such a system, he con- 
cluded, would lead to a considerable re- 
duction in insulation resistance and a 
consequent proportionate reduction in 
price. Taking a specific instance of a 
1,000-kilowatt station feeding a 525-volt 
network 120 kilometres in total length, 
and allowing a loss of energy through the 
cable insulation equal to one one-thou- 
sandth of the total output, the insulation 
figures out from 60,000 to 100,000 ohms 
per kilometre, a figure some 5,000 or 6,000 
ohms less than the average guarantee. 
The modification of usual practice sug- 


‘gested by this consideration the author 


believes to be entirely consistent with the 
safety and durability of the cable. He 
considers that the best method of measur- 
ing insulated resistance is the direct- 
deflection method, but he believes that the 
ordinary two minutes’ application is too 
short, as during this time the capacity 
current still superposes itself upon the 
conductivity current. Readings, he 
thought, should not be taken before five 
minutes and sometimes even ten minutes. 
A letter from M. Picou, who was chief 
clectrical engineer of the recent Paris Ex- 
position, agrees that insulation resist- 
ances ordinarily specified are much too 
high. He thought that in addition to the 
usual high-pressure tests at twice the 
working pressure tests of insulation re- 
sistance should be made simply to see that 
the cable is fairly homogeneous in quality. 
—Bulletin Société Internationale des Elec- 
triciens (Paris), March. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


The Mechanical Stoking Equipment 
of a Large Electric Power Plant. 


The entire system of the Metropolitan 
Street Railway Company, New York city, 
presents a most interesting study for en- 
gineers and managers of large power 
plants and street railway properties. The 
steam plant contains eighty boilers ar- 
ranged in three tiers, 200 by 166 feet each. 
They are of the Babcock & Wilcox water- 
lube type with 126 four-inch tubes, eighty 
feet long, and two forty-two-inch drums, 
nine-sixteenths of an inch thick, twenty- 
three feet three and five-eighths inches 
long. The boilers are built to carry 200 
pounds, but at the pressure adopted for 
the station—160 pounds—they will have 
a rated capacity of 250 horse-power, al- 
though they can develop 400 horse-power. 
These boilers were equipped with Roney 
mechanical stokers by Westinghouse, 
Church, Kerr & Company, New York city, 
and although there are now in course of 
construction in New York other plants 
which, when completed, will have a larger 
capacity, this plant has the distinction of 
having the largest installation of mechan- 
ical stokers in the world in actual opera- 
tion to-day. The Manhattan railway with 
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Edison Waterside Station, which will have This mechanical stoking apparatus is 
224 stokers, and the Third Avenue Street a development of many years of experi- 
Railway plant of the Metropolitan com- ment and investigation, and during the 
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ENLARGED SECTION SHowrmne DETAILS oF FEEDING MOVEMENTS. 


its ultimate equipment, 384 stokers, at- pany, which will have 240 stokers of this 


last eighteen years it has been in practical 


tached to ninety-six boilers of 50,400 same design, will shortly be in complete commercial operation, and for at least ten 


horse-power ; the plant at the New York use. 


years has been generally adopted in the 
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larger and more improved steam plants 
throughout the country. Many changes 
and modifications have been introduced 
since the stoker was originally designed, 
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of the pusher is regulated by the feed- 
wheel from no stroke to full stroke, and 
the amount of coal pushed into the fur- 
nace may therefore be adjusted according 
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SECTION SHOWING DETAILS OF DUMPING GRATE AND GUARD MOVEMENT. 


and numerous improvements have been de- 
vised to meet the requiremente of the 
heavy work that has lately been under- 
taken in all branches of power service. 

The details of construction of the latest 
form of Roney mechanical stoker are 
shown in the accompanying diagrammatic 
illustration. The equipment consists of a 
hopper for receiving the coal, a set of 
rocking, stepped grate bars, included at an 
angle of thirty-seven degrees from the 
horizontal, and a dumping grate at the 
bottom of the incline for receiving and 
discharging the ash and clinker. The 
dumping grate is divided into several 
parts for convenience in handling. 

Coal is fed to the inclined grate from the 
hopper by a reciprocating pusher, which 
is actuated by the agitator and agitator 
sector. The grate bars rock through an 
arc of fifteen degrees assuming alter- 
nately the inclined position and the 
stepped position illustrated in the engrav- 
ings, showing details of feed and grate 
movements. The grate bars reçeive their 
motion from the rocker bar and connect- 
ing rod, and these, with the pusher, are 
also actuated by the agitator, which re- 
ceives its motion through the eccentric 
from a shaft attached to the stoker front, 
under the hopper. The range of motion 


to the demand for steam. The motion of 
the grate bars is similarly regulated and 
controlled by the position of the sheath 
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bearers, and a fuel plate, ribbed on its 
under side, which bolts to the web. These 
fuel plates carry the bed of burning coal, 
and, being wearing parts, are made de- 
tachable, thus reduc- 
ing the cost of re- 
pairs to a minimum. 
The webs are perfo- 
rated with longitudi- 

nal slots to disclose 

| the condition of the 
fire at all times with- 

out opening the doors. 
Free access may be 

\ had to all parts of 
' the grate to assist, 
© when necessary, the 
removal of clinker. 
These slots also serve 
an important purpose 
in furnishing an 
abundant supply of 
air for combustion. 
Anthracite coal ia 
burned under half 
of the boilers in the 
: Metropolitan plant. 
` The stokers are fitted 
; With what is termed 
{ a guard, which may 
_ be raised to prevent 
the small anthracite 
coal from sliding 
when the dumping grate is dropped to 
discharge the accumulated ash and 
clinker. On restoring the dumping grate 


nr amid 


A TIER OF BOILERS IN METROPOLITAN STREET RAILWAY PLANT EQUIPPED 
WITH MECHANICAL STOKERS. 


nut and lock nuts on the connecting rod. 
Each grate bar is composed of two parts, 
a vertical web provided with trunnions at 
each end, which rest in seats in the side- 


to its normal position the guard is 


dropped. 
The design and construction of the 
dumping grate and guard are clearly 
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shown in the detailed illustration of this 
feature. 

An excellent view of one tier of the 
boilers equipped with Roney stokers in 
the Metropolitan company’s station is 
shown in the half-tone reproduction. The 
experience of the company with these 
stokers has been very satisfactory. The 
saving in labor has been a considerable 
item, and the improvement in the service 
over the old standard of hand-firing is 
very noticeable. The supply of coal fed 
to the furnace is regulated by the feed- 
wheel and the motion of the grate bars by 
the position of the lock nuts, and these 
adjustments are easily made by any fire- 
man. 

These stokers are operated by small 
four by four and one-half Westinghouse 


SECTION SHOWIAG MECHANICAL STOKER 
WITH HORIZONTAL BOILER. 


engines, made of special design for this 
service. Their construction is excellent 
for boiler-house use, being of enclosed 
type with all moving parts entirely pro- 
tected from dust and dirt. The engines 
run in a bath of oil, as do the worm and 
worm-gear to which the engine is direct- 
connected, and the worm-gear housing, 
which is completely enclosed, is attached 
direct to the engine frame and housing, 
making a complete and simple construc- 
tion. The lubrication is entirely auto- 
matic. The operation and adjustment 
require little skill, and, it is claimed, can 
be successfully taken care of by the ordi- 
nary fireman. In this particular plant 
each floor in the boiler house is divided 
into four sections. One engine is suffi- 
cient to run a section, but a relay is in- 
stalled as a safeguard against possible 
accident to driving gear of shafting. 

In operation the entire bed of fire is 
visible from the underside of the grate, 
as shown in the cut of the Roney stoker 
attached to a horizontal boiler. Clinkers 
can be seen as they form and may be dis- 
lodged without opening the doors. If the 
fire should burn unevenly, it can be de- 
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tected instantly and corrected without 


- trouble. 


Mr. M. G. Starrett, chief engineer of 
the Metropolitan Street Railway Com- 
pany, has made a statement that with 
mechanical stokers throughout it is pos- 
sible to insist on closer regulations of the 
quality and temperature of the- flue gases 
than will be possible with hand-firing. 
The rate of feeding, thickness of coal and 
amount of air admitted to the fire are all 
practically under the control of the stoker. 
The flue gas in each case during tests made 
for analysis at the company’s laboratory 
showed nearly perfect combustion. 

ad 


A New Desk Set and Residence and 
Hotel Telephone. 


In the accompanying illustrations is 
shown a new design of a common battery 
telephone and a new common battery 
magneto desk which has lately been 
brought out by the Eureka Electric Tele- 
phone Company, of Chicago, Ill. The 
design in Fig. 1 is of the popular stand- 
ard type for this class of work, but in the 
box some special features have been ar- 
ranged, especially the method of con- 
necting the transmitter support and in 
employing with this a new idea in the 
receiver. The condenser box is worked 


New Common BATTERY INSTRUMENT. 


out in an excellent manner in the rear 
of the instrument, this being furnished 
with all the common battery systems of 


the company, according to the desires of ~ 


the customers. In places where a small 
instrument is wanted, where there is no 
space to put a regular common battery, 
the company claims that it is a very de- 
sirable instrument. 

Fig. 2 shows a new common battery 
magneto desk set brought out by the same 
company. The base and upright are of 
solid brass casting, put into a lathe and 
engine-turned, and it is claimed that it 
will suffer no damage by being thrown 
by accident from its position on the desk. 
This desk set is mounted with the regular 


special receiver, all hard rubber case and. 
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solid back, special diamond-grained car- 
bon transmitter, which, the maker 
claims, is especially adaptable to long line 
work and common battery work. These 
instruments are furnished for both com- 


mon battery and magneto work with the 
other usual parts to complete the sets ac- 
cording to requirements. 


Quick-Break Switch. 


A neat form of double break switch, 
patented by Messrs. Broadbent & Brooke 
and made by T. W. Broadbent, Hudders- 
field, England, has been described and 
illustrated in the Electrical Review, Lon- 
don. The special feature, apparently, is 


Quick-BREAK PLuG SwitcH. 


the good contact which it is claimed is 
secured by the split plugs and sockets. 
The former are slightly tapered to cause 
the socket to expand and grip the plugs. 
In case of injury to the working parts by 
breaking an excessive current, it can be 
renewed in a very short time. Single and 
double-pole and change-over switches are 
also made in this form in sizes from 50 

500 amperes. i. & es 
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American Railroads and Progress. 

Mr. George H. Daniels, the general pas- 
senger agent of the New York Central & 
Hudson River Railroad Company, in the 
course of an address in New York recently 
on railroads and their relation to other 
industries elaborated on the use to which 
American product of every description was 
being put in foreign countries, particu- 
larly in Great Britain. He seemed to find 
that almost every condition of living was 
largely entered into by material made in 
the United States. He said that an 
Englishman on reaching his office, if it be 
fitted up in a modern manner, sits on a 
Nebraskan swivel chair, before a roll-top 
desk made in Buffalo; his letters are 
written on a Syracuse 
typewriter, he signs them 
with a New York foun- 
tain pen and dries them 
on a blotting sheet from 


letter copies are put 
away in files manufact- 
ured in Grand Rapids. 
His traveling he does in 
a car built in New York, 
propelled by electrical 
machinery manufactured 
in the United States over 
a railway constructed by 
American engineers and 
largely of American ma- 
terial. 

Mr. Daniels gave to -/ 
the railroads much of the 
credit of the great pros- 
perity of the country 
during the last half 
dozen years. Citing an 
example of the reasons 
why the railroads have 
transcended canals he 
told of a record-breaking 


exploit of very recent 
date. A boat loaded 
with grain from the 
West reached Buffalo on a Saturday 
afternoon, while the Cedric of the White 
Star Line waited at her pier in New York 
city about to sail with water for ballast 
unless she could get the cargo of grain. 
The grain that reached Buffalo on the 
Saturday afternoon was in the hold of the 
Cedric on the following Monday after- 
noon. Mr. Daniels stated that this record 
had never been equaled. 


> oma 


Proposals for an electric power pump 
for the Montreal waterworks will be re- 
ceived up to noon on Tuesday, May 6, at 
the office of the city clerk, City Hall, Mon- 
treal, for the erection at the high-level sta- 
tion of a five million imperial gallon 
pumping engine to be driven by electricity 
against a pressure of twenty-six pounds 
per square inch. 
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Electrical Exhibit at the Charleston 
Exposition. 

The General Electric Company has a 
splendid exhibit at the Charleston Exposi- 
tion, occupying the centre of the Elec- 
tricity and Machinery Building. 

The operating part of this exhibit rep- 
resents a typical modern rotary converter 
substation. It contains a 500-kilowatt 
rotary converter running on a 2,300-volt 
60-cycle circuit and furnishing 500-volt 
currents for motors used by the Exposi- 
tion company in different parts of the 
grounds. This installation consists of 
three 185-kilowatt air-blast transformers, 
the air being furnished by a standard 
blower operated by one of the company’s 
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Anderson Cotton Mills, at Anderson, S. C., 
use a peculiar design of induction motor 
known as the water-cooled, a type which 
is of considerable interest to engineers 
visiting this exhibit. For general use, 
however, a standard type of induction 
motor furnished with two pulleys at each 
end of the shaft is preferred. A sixty-five- 
horse-power motor of this type is shown 
mounted upon a frame. Itis fitted with a 
hand-starting lever and embodies all of 
the latest features recognized as essential 
to successful operation in the class of work 
for which it was designed. There are 
several small machines direct-connected 
to General Electric motors, notably a 
coffee-grinder and a meat-chopper of pat- 


AN ELECTRICAL EXHIBIT AT THE CHARLESTON EXPOSITION. 


induction motors. One of the company’s 
standard railway switchboards is in- 
stalled. It ia of handsomely enameled 
slate and consists of six panels, 
four of them controlling feeder circuite. 
This converter is so connected that during 
the rush hours 500-volt current is supplied 
to the Charleston Consolidated Railway, 
Gas and Electric Company’s feeders for 
the lines running to the exposition. The 
company has aimed in its Charleston ex- 
hibit to show such apparatus as is particu- 
larly interesting to people of that section 
and to a certain extent typical of its busi- 
ness in the South. Two types of induction 
motors are shown, both representing the 
company’s work in cotton mills. The 


terns extensively used. Two standard 
railway motors with one of the well-known 
type “K” controllers are exhibited, one 
of the motors being thrown open to facili- 
tate inspection by visitors. 

A complete line of the company’s arc 
lamps is shown, most of them being in 
actual operation and provided with dense- 
ly colored enclosing globes and glass cas- 
ings, a combination which permits free 
examination of the mechanism and a close 
inspection of the arc without danger to 
the eyes. The Electricity and Machinery 
Building is lighted by means of General 
Electric series alternating system, as are 
also the grounds of the exposition and 
the interior of the auditorium and several 
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other buildings. Transformers operating 
this system about the grounds are located 
in the exposition substation in ‘the audi- 
torium. A set of blue Vermont marble 
panels is shown with a full line of Gen- 
eral Electric instruments, switches and 
other switchboard devices mounted on 
them. 

One of the most interesting still ex- 
hibits at the exposition is the company’s 
model of its factories at Schenectady, 
N. Y.; Lynn, Mass., and Harrison, N. J., 
which is placed directly opposite the main 
entrance on the company’s space in Elec- 
tricity Building. It is surrounded by ar- 
tistically grouped photographs and dis- 
play stands of the company’s small wiring 
devices and supplies. 


--_* <=> e__—. 


An Improved Filter Boiler Cleaner. 

The problem of ridding the steam 
boiler of the scale and incrustation which 
are inherent in the use of water derived in 
almost any section of the country is one 
that is engaging the serious thought and 
effort of inventors and manufacturers. 
Scale is, above all, a non-conductor, it hav- 
ing been stated as results of tests which 
have been made that a scale of one-eighth 
of an inch thickness requires nearly 


Aw IMPROVED FILTER BOILER CLEANER, SHOWING FRONT AND REAR CONNECTIONS. 


thirteen per cent more fuel to produce the 
same results as are obtained with a clean 
boiler, while one-quarter of an inch of 
scale—this is a remarkably bad condition 
—requires much more than a proportion- 
ate increase in fuel to produce fairly good 
results. 

The Sims improved filter boiler cleaner 
manufactured by the Sims Company, Erie, 
Pa., two views of which are shown in the 
accompanying illustrations, is claimed by 
the maker to be a simple mechanical device 
which embodies excellent features which 
make it a reliable and efficient apparatus 
for keeping a boiler clean. 

The cleaner is provided with funnels or 
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skimmers of such size as to cover a large 
surface of water; these are suspended near 
the rear of the boiler with the openings 
toward the front, rear and sides, the aver- 
age water line being in the centre of the 
skimmers. The impurities gathering from 
all directions to this point, but chiefly 
from the forward part of the boiler, float 
into these skimmers. The circulation of 
water through these skimmers is produced 
by returning the water to the boiler 
through a pipe exposed to the heat of the 
rear arch, drawing off the impurities into a 
precipitator. The water in this precipitator 
from the point of inlet to the bottom being 
left at rest, the impurities floating into 
this cool, quiet body of water and have a 
tendency to settle. The result is that the 
scale-producing matter is being constantly 
removed. The manufacturer then claims 
that as soon as the new formation ceases 


. the expansion and contraction of the boiler 


will cause the breaking off of the old scale 
which will be removed in the manner above 
described, making it a question of time 
when the boiler can be kept in a clean 
condition. 
TE ee 

Consul-General Seeger, writing from 

Rio de Janeiro, Brazil, states that among 
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other things electrical sugar machines of 
every kind, including cane-crushers and 
dynamos and motors of various types and 
dimensions, are greatly in demand for new 
installations of machinery which are being 
made in these parts. A syndicate com- 
posed of Dutch capitalists, Messrs. Von 
der Ben and F. W. Bolk, of Stork Freres, 
Hengelo, Holland, are those particularly 
interested. The same gentlemen are de- 
sirous of securing the sole agency for 
American rails for narrow-gauge roads 
from twenty-nine and one-half to forty 
inches in width, and for locomotives and 
other rolling stock to be used in the trans- 
portation of sugar over such roads. 
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Aluminum-Zinc Alloys. 


The strength and hardness of alumi- 
num-zine alloys decrease rapidly with less 
than twenty per cent of zinc, and the alloy 
can be forged, rolled or drawn when the 
amount of zinc is fifteen per cent or less. 
Castings made from the alloy with fifteen 
per cent of zine show an elastic limit of 
16,000 pounds per square inch, tensile 
strength 22,330 pounds, elongation in two 
inches six per cent, and reduction of area 
sixteen and one-half per cent. 
> 
“A Very Attractive and Instructive 

Number.” 
[From Nature, London.] 

Our contemporary, the Electrical Re- 
view, of New York, celebrated on Feb- 
ruary 15 the twentieth anniversary of its 
publication. The greater part of a special 
issue is devoted to retrospective articles 
on the development of the different 
branches of the industry during the past 
twenty years. In 1882 the incandescent 
lamp was only just developed to a prac- 
tical article; toward the end of the year 
the first central generating station was 
opened by Mr. Edison in New York. The 
first attempts at electric traction were just 
being made, and industrial electrochem- 

| istry had not advanced 
further than electroplating 
and a little copper refining. 
It has become, perhaps, 
hackneyed, to remark on 
the rapid development of 
electrical engineering, but 
it is pleasant to be re- 
minded occasionally in so 
striking a fashion how very 
great the rapidity has been. 

One of the most interest- 
ing features of the issue 
under consideration is the 
reproduction of engravings 
from early numbers show- 
ing some of the first com- 
mercial machines, and the 
comparison of these with the process 
blocks of the enormous engines and dyna- 
mos now in use. 

Altogether we can congratulate the 
paper on a very attractive and instructive 
number. 


A Progressive Publication. 
[From the Editor and Publisher.] 

In the celebration of its nineteenth an- 
niversary, the ELECTRICAL REVIEW pub- 
lished on February 15 an elegant number 
of 170 pages, 100 of which were devoted 
to advertising. The ELECTRICAL REVIEW 
is one of the most progressive and 
thoroughly interesting trade publications 
in the United States. 
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DOMESTIC AnD EX PORT 


ANOTHER TUNNEL—A company bearing the 
name of the Pennsylvania, New York, Long 


—— 
— 


Island Railroad Company has been formed . 


at Albany, with a capitalization of $20,000,- 
000, to build the Pennsylvania’s East River 
tunnel. The tunnel is to be uve miles long, 
and is to run from a point under the Hud- 
son xiver at the boundary line between the 
states of New York and New Jersey, under 
the East River and to a point under the 
Long Island Railroad in Long Island City. 


ELECTRIC LIGHT FOR MaLtays—The palace 
of the Sultan of Linga, a small island in the 
Malay Archipelago, is to be equipped with 
an electric lighting plant manufactured in 
the United States, two New York firms fur- 
nishing the equipment. Iloilo in the Philip- 
pine Islands is also to have an up-to-date 
American electrical plant for railway and 
lighting use, an electric railway system be- 
ing constructed between Iloilo, Jaro and 
Molo. The road will be about ten miles long 
and is expected to open up a rich district. 


A New IDEA IN TROLLEY Cars—A new open 
car for the elevated service of the Coney 
Island lines of the Brooklyn Rapid Transit 
Company is shortly to be put in operation. 
The car is designed to accommodate the 
summer traffic and is equipped with side- 
steps that fold up and wire gates which are 
operated by the conductor from one end of 
the car. This will bring the carrier within 
the law concerning the safety of the public. 
Much time has been spent in perfecting the 
appliance for the new car and if it proves 
to be the success anticipated, all the elevated 
systems will be equipped with this form of 
car. 

THE WIRELESS TELEGRAPH COMPANY—The 
Marconi Wireless Telegraph Company of 
America has been duly incorporated and the 
capital stock is now being subscribed for. 
This is placed at $6,650,000. Of the total 
capitalization, $500,000 is retained in the 
treasury of the company for future require- 
ments. The company controls the Marconi 


system of wireless telegraphy in the United - 


States, Cuba, Port Rico, the Hawaiian Isl- 
ands, the Philippine Islands, Alaska, the 
Aleutian Islands and all ships under the 
American fiag. The directors of the com- 
pany are: G. Marconi, ex-Attorney-General 
John W. Griggs, Samuel Insull, Commander 
J. D. J. Kelley, Eugene H. Lewis, H. H. 
McClure, Wyllis Rossiter Betts, Co.onel John 
J. McCook, E. Rollins Morse, Cyrus J. Sedg- 
wick, Loyal L. Smith and Spencer Trask. 
A LARGE SOUTHERN ELECTRIC PROPERTY 
DEAL—A deal has been made at the offices 
of the International Trust Company in Balti- 
more for the purchase’ of three important 
southern properties, and this apparently is 
the preliminary to a consolidation of street 
railways and kindred interests of consider- 
able extent in the South. The aggregate 
properties to be united are estimated to be 
worth from, $20,000,000 to $25,000,000. ' The 


. following companies are involved: The Vir- 
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ginia Electrical Railway and Development 
Company, with a capital of $1,000,000; West- 
hampton Park Railway Company, $300,000, 
both of Richmond, Va. This consolida- 
tion embraces all the street railways 
of Richmond, Manchester, Petersborough, 
and the interurban connecting lines, 
all the electric light and power busi- 
ness in the same places, the water rights of 
the James and Appomattox rivers, and large 
holdings of real estate including sites for 
manufactories. 


CANADIAN APPLICATION OF MOTORS FOR 
INDUSTRIAL PuRPOSE—The first cement plant 
in Canada to be operated by electric power 
is that of the National Portland Cement 
Company at Durham, Ontario. All of the 
cement-making machinery in this plant will 
be driven by induction motors supplied with 
current by two Westinghouse 450-kilowatt 
three-phase clternators. These machines 
are of the engine type with revolving fields 
and run at 125 revolutions per minute, 3,000 
alternations and 600 volts. Two exc:ting 
units are provided, one consisting of a 
6214-kilowatt, 125-volt, engine-type, direct- 
current generator, direct-connected to an 
automatic engine, and the other of a 5614- 
kilowatt machine coupled to an induction 
motor. The output of the exciters will be 
used not only for exciting the fields of the 
alternating-current generators, but aiso for 
arc and incandescent lighting throughout 
the works and grounds. The Westinghouse 
company also furnishes tne _ eight-panel 
switchboard and instruments. 


WIRELESS TELEGRAPH Tests—It has been 
announced that experiments have been con- 
ducted by the United States Weather 
Bureau, under authority of the Secretary of 
Agriculture, which have been more success- 
ful than any carried out heretofore. The 
experiments were made from Cape Hatteras 
to Roanoke Island, a distance of fifty-one 
miles, by an entire salt-water route. Pro- 
fessor Moore, the superintendent of the 
Weather Bureau, who has had the experi- 
ments in charge, states that they have 
demonstrated the feasibility and practi- 
cability of sending wireless telegraph mes- 
sages at sea and as quickly and accurately 
as overland wires. Much of the credit is 
stated by the experimenters to be due to a 
new wireless receiver using a celephone in- 
strument. It has been decided to have a 
test of the various wireless systems in the 
naval service, and instruments are now be- 
ing purchased abroad by American naval 
attaches. The tests will probably be made 
over a land route between the Washington 
Navy Yard and the Naval Academy at An- 
napolis. | 


TELEPHONE AND TELEGRAPH | 


BuFFALO, N. Y.—The Hamburg Telephone 
Company, the local corporation, will en- 
deavor to get its line into Buffalo this sea- 
son, in connection with the new Frontier 
Telephone Company, of Buffalo. 

TUNKHANNOCK, Pa.—The Wyoming Tele- 
phone Company has gone into new hands, 
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and the present owners intend to put the 
concern in better shape, and to extend the 
lines to other points during the coming sea- 
son. The directors are projecting a meet- 
ing at an early date to look over the field 
and plan new improvements. 


HONEOYE, N. Y.—The People’s Telephone 
Company has secured the right of way and 
will build a line to Canadice at once. Part 
of the equipment is already on the ground 
and contracts have been made for a number 
of connections. The company has also made 


‘arrangements to connect with the Spring 


Water local line at Canadice. 


GRAYVILLE, ILL.—The Independent Tele- 
phone Company is rapidly making connec- 
tions through its exchange in the city and 
the surrounding country. The manager, 
W. F. Westfall, contemplates putting in a 
new switchboard of 200 lines capacity in the 
near future. A line is now being extended 
to Crossville and will shortly be in opera- 
tion. - 

CHIcago, ILL.—It has been stated that tele- 
phones will supplant the telegraph lines for 
practically all of the commercial business 
of the Burlington Railroad within a short 
time. Wires are now being strung connect- 
ing the principal division points of the sys- 
tem and as soon as the lines are finished 
all communications between the officers and 
all directions, with the possible exception 
of train orders, will be thus transmitted. 


DUBUQUE, Iowa—The Dubuque Telephone 
Company is pushing the work on its ex- 
tensions north and west of this city. Three 
carloads of poles have arrived for the Earl- 
ington branch to the north where a large 
force of men is kept at work. It is ex- 
pected that in a few weeks almost every 
town and village in Clayton County will be 
connected, along with many farm residences 
in Dubuque County. The work on the new 
lines of this company from Dyersville and 
Earlville toward the northwest is also pro- 
ceeding very rapidly, as is also the line to 
Delhi in the southern part of Delaware 
County. 


ELLicoTT City, Mp.—The lines of the 
Boyds Telephone Company have been turned 
over to a new syndicate from Hanover and 
McSherrytown, Pa., which has recently pur- 
chased all the telephone lines in Mont- 
gomery, Frederick, Carroll, Washington, 
one or two in Howard County, and a number 
of lines in Pennsylvania and the Virginias. 
It is the intention of the new syndicate to 
expend next month on the Boyds Telephone 
line from $8,000 to $10,000 in rebuilding 
lines and putting up metallic circuits. A 
number of new long-distance telephones and 
copper trunk lines will also be incorporated, 
and the work on these improvements will be 
commenced at once. Connections will be 
made immediately with Frederick, West- 
minster and Baltimore companies, thereby 
gaining direct connections with Baltimore 
and Washington. It is reported that the 
new syndicate is also endeavoring to obtain 
control of the Gaithersburg telephone lines, 
which run from the lower section of Mont- 
gomery County. 
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Romer, N. Y.—Six weeks is the time given 
by the managers as that which will be re 
quired to build the extension to the Utica 
Suburban Street Railway Company’s line 
from Oriskany to Rome, and place their 
cars fairly in operation on an established 
running time schedule. 


Co_tuMBus, OHIO—The Columbus Railway 
Company has awarded the contract for an 
1,800-horse-power engine and generator and 
a traveling steel crane, increasing the ca- 
pacity of the plant nearly one-half. This, 


with other changes which are contemplated,’ 


will involve an expenditure of about $100,- 
000. 


PHILADELPHIA, Pa.—The charters granted 
by the state to the Pennsylvania Railway 
Company to build an underground railroad 
on Market street and Broad street will be 
surrendered, it is announced, and the rail- 
road company will give to the Mack-Union 
Traction Syndicate free rein to build a sub- 
way on either street. | 


Easton, Pa.—At a recent stockholders’ 
meeting of the Lehigh Valley Traction Com- 
pany it was decided to issue $500,000 of pre- 
ferred seven per cent stock to make im- 
provements and extend the lines. The 
power-house in Allentown will be rebuilt, 
new machinery will be purchased, and the 


capacity of the plant will be more than 
doubled. 


GREENSBURG, Pa.—The contract has been 
let for the building of the Apollo, Vander- 
grift & Leechburg Electric Street Railway, 
which has to be completed by July 1. The 
road will extend from Apollo to Leechburg, 
thence to Hyde Park, through +o Braeburn, 
where it will connect with the Tarentum 
traction system. A line to New Kensington 
is also contemplated. 


VALDosTA, Ga.—The engineering corps of 
the Atlantic, Valdosta & Western Railway 
has begun the work of locating the route 
for the extension of the route from this 
city to Albany. There will be considerable 
change in the route as surveyed a year or 
more ago and when completed the building 
of the road will be pushed with all possible 
despatch as far as Moultrie. 


WILKENSBURG, Pa.—The Wilkensburg & 
Verona Street Railway Company has begun 
pushing the work of building its line to 
the upper end of Oakmont borough. The 
power-house which is in course of construc- 
tion at Sandy Creek, four miles from Wilk- 
ensburg, will be completed as soon as possi- 
ble and will begin immediately to operate 
that much of the route. 


BuFFALo, N. Y.—An electric road between 
St. Catharines and Hamilton, it is an- 
nounced, will be built so that direct con- 
nection by trolley between Buffalo and 
Hamilton, Ontario, a distance of 100 miles 
is now a matter of only a few months. The 
Niagara Falls, St. Catharines & Toronto 
Railway now has the right of way, and the 
work of grading will be begun very soon. 
The new line will pass through Jordan, 
Beemsville, Wiona and severa! other small 
places. 
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ELECTRIC RAILWAYS ELECTRIC LIGHTING 


TUPPER LAKE, N. Y.—A canvass is being 
made for prospective customers, and if suffi- 
cient encouragement is given an electric 
light plant will be established at Tupper 
Lake. 


MEMPHIS, TENN.—Conditional sale of a ma- 
jority of the stock of the Memphis Light and 
Power Company, capitalized at $500,000, has 
been made, the purchasers being Anthony 
N. Brady, of New York, and C. K. G. Bill- 
ings, of Chicago. 


ANDERSON, INpD.—Arrangements have been 
completed by the officials of Pendleton’s 
town corporation to put in an electric light 
plant at that place as soon as possible. The 
power-house is to be erected on ground se- 
cured from the Aimen estate in the eastern 
part of the town. 


MILWAUKEE, WIS.—The Milwaukee Elec- 
tric Railway and Light Company is rebuild- 
ing the old Badger electric plant at a cost of 
$400,000 to provide power and electric light. 
The power to be generated there will be sup- 
plied principally to the south side lines of 
the company. 


FREDERICK, Mp.—The municipal lighting 
plant at Frederick, Md., will be enlarged, 
and a contract has been let for new boilers 
and also for two new 65-light dynamos. A 


~ new plant of greater capacity than the origi- 


nal is contemplated, and it is purposed to 
use the old plant as a reserve. 


VICENNES, INp.—The city council has 
passed over the Mayor’s veto an electric 
light ordinance granting to Joseph L. 
Bayard and others a thirty-year franchise 
to operate light, heat and power systems 
in the city and giving them the right to 
consolidate with any concern that may put 
in a plant. 


Fort CoL.tins, Cot.—The plant and fran- 
chise of the Fort Collins Electric Company 
have been sold to Colorado Springs parties. 
The new owners are Bonbright & Company, 
C. H. White and Charles Page. The city has 
given the new company a ten-year contract 
for street lighting and the company has 
agreed to remodel the plant in every particu- 
lar. 


SALEM, Ore.—The city council has taken 
preliminary steps toward the possible con- 
struction, at some future time, of its own 
electric light plant and appropriation of 
funds has been made to enable a special com- 
mittee of the council to investigate an avail- 
able water power within a radius of forty 
miles of Salem with a view of purchasing 
the most desirable. 


CoLuMBUs, OHIo—Director Immel, of the 
Department of Public Improvement, has an- 
nounced that he would proceed at once with 
the extension of the municipal electric light- 
ing plant to a capacity sufficient to illumi- 
nate all the streets of the city. This action 
is taken in anticipation of the immediate 
issuance of $175,000 bonds recently sanc- 
tioned by the citizens. 


Nevapa City, Cat.—The Central California 
Electric Company has petitioned the board 
of supervisors for a franchise to construct a 
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pole wire in all the towns and villages in the 
county for a term of fifty years. The com- 
pany is practically the same as the South 
Yuba Water Company. It proposes to erect 
an electric plant at Alta, Placa County, to 
distribute power and light to Grass Valley, 
Nevada City and other places. 


New Yor«, N. Y.—The officers of the 
Queens Borough Electric Light and Power 
Company have notified the stockholders in a 
circular note of a proposition for the pur- 
chase of the stock. The offer was to pur- 
chase all, but not less than a majority, of the 
stock for cash at the rate of $125 per share 
for the common, and $150 per share for the 
preferred. The name of the proposed pur- 
chaser has not been disclosed, but it is said 
that the New York & Queens Electric Light 
and Power Company is specially interested. 


RIcHMOND, IND.—The Varney Construc- 
tion Company, the Indianapolis contractors 
of the Richmond municipal light plant, has 
received in the neighborhood of $100.000 
in partial payments. The contract price 
is $144,000 and the balance of the money 
is being withheld by the city until such time 
as the plant shall have been turned over 
by the contractors. Under the provisions 
of the contract the plant must be first 
subjected to a thirty days’ test and every 
effort was made to get the machinery 
started by April 1. 


NEW INCORPORATIONS 


INDIANAPOLIS, IND.—The Parker Telephone 
Company, of Parker, notified the Secretary 
of State of an increase in its capital stock 
from $2,500 to $10,000. 

ALBANY, N. Y.—Hunt & Etrick Telephone 
Company, of West Chenango, Broome 
County. Capital, $1,200. Directors: W. A. 
Johnson, Frank Brigham and E. B. Green, 
of West Chenango. 

MapiIson, Wis.—State Telephone Clearing 
Company, Weyauwega; to act as a clearing 
company for toll business of telephone com- 
panies. Capital stock, $5,000. Incorporators: 
A. L. Hutchinson, Ned W. Lowe, H. E. 
Kepler. 

GUTHRIE, OKLA.—The Metropolitan Con- 
struction Company, of Oklahoma City, for 


a term of twenty years, to construct street 


railways, gas plants, etc. $25,000. Incor- 
porators: James R. Keaton, Frank Wells 
and Marian L. Spitler. 

Jersey City, N. J.—Municipal Electro- 
Chemical Company, No. 185 Montgomery 
street, Jersey City, N. J.; capital, $100,000; 
incorporators: Osborn Congelton, Henry F. 
West and George H. Cook. Del Rio Water 
Power Company, Union Hill, N. J.; capital, 
$75,000; incorporators: George R. Allison, 
H. G. C. Thornton and John W. Avery. 


Mapison, W1s.—The Fox River Valley Gas 
and Electric Company, of Appleton; in- 
creasing from $350,000 to $400,000. Inter- 
state Telephone Company, of La Crosse; 
amendment increasing capital stock from 
$100,000 to $150,000. Orfordville Telephone 
Company, of Orfordville; capital, $10,000; 
incorporators: H. C. Taylor, O. P. Gaarder, 
G. Clementson, J. W. Kirthley, J. A. Lorgh, 
T. E. Tollefsrud. 
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May 3, 1902 


ELECTRICAL SECURITIES 


Many developments and happenings of 
importance marked another eventful week 
in security markets. In Wall street the 
transactions for the six days showed an 
average of over 1,150,000 shares. Agri- 
cultural conditions which in the opening 
of the week were not very satisfactory have 
materially improved, and it is believed that 
the reports of recent damage will upon a 
further investigation be found to have been 
exaggerated. 

A steady increase in interest and activity 
on the part of customers has been reported 
by the commission houses, although con- 
siderable of this business was driven away 
by the heavy trading and consequent slump 
in the early part of the week. 

A steady improvement in the monetary 
situation with call rates as iow as 314 per 
cent, has been a favorable and important 
development of the week. The banks have 
been gaining in cash from the Sub-Treas- 
ury and the Interior and the outlook is for 
continued monetary ease unul the annual 
outflow of currency for crop holding pur- 
poses starts in late in July. 

The consummation of the long-rumored 
steamship combine, which is expected to 
have a great influence in giving this country 
financial and commercial supremacy, was a 
very important incident in the week’s hap- 
penings. The allied lines are to be joined 
by a security holding company along the 
lines of the United States Steel Corporation. 
It is said that the capital stock will be 
$120,000,000 divided equally into common 
and preferred, with $50,000,000 of debenture 
bonds. The decision early ın the week of 
the United States Supreme Court to enter- 
tain the action of the State of Washington 
against the Northern Securities Company 
is believed to have no bearing upon the final 
outcome of the case, being generally re- 
garded, however, as a favorable occurrence 
as it would permit of a final decision by the 
nation’s court of last resort in a much 
shorter time than if the administration’s 
pending case was taken through the lower 
courts. 

ELECTRICAL SECURITIES FOR WEEK ENDING 


APRIL 26. 

New York: Closing. 
Brooklyn R. Pec cs goths coco neues 70% 
CON: “Casi cic nema a e bene eee 227 
Gen: (Wl6C).34.06-4554-2.4 32 eae bees 328 
Kings Co, Ble. 6 oe ask sve ieewcc tis 200 
Man. Plies cveceadsunee aea tees 1354 
Mot St RY s0 cs de watenm eawaas 15214 
N. Y. & N. J. Tel. COs Sn hc hernias 172% 
Westinghouse Mfg. Co............ 230 


The adjourned meeting of the Metropoli- 


‘tan Street Railway stockholders has been 


again adjourned until Saturday, May 24, at 
11 a. M. 

A quarterly dividend of 1%, per cent upon 
the assenting stock of the Westinghouse 
Electric and Manufacturing Company has 
been declared payable May 15 to stockhold- 
ers of record at the close of business on 
April 30. 

The annual report of the General Electric 
Company shows profits for the year ending 
January 31, 1902, including almost $1,000,000 
derived from the sale of securities, of 
$8,598,241, of which $1,997,966 was paid in 
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dividends and interest. The stocks and 
bonds owned by the company increased in 
value over $2,000,000 during the year so 
that there was carried to surplus account 
$8,657,960. 

The Brooklyn Rapid Transit’s March 
gross increase amounted to $72,000. The 
increase for April has so far been about at 
the rate of $2,000 per day. The gross earn- 
ings for the fiscal year ending June 30 are 
estimated to be about $12,000,000, or about 
$600,000 over last year. Stock of the Brook- 
lyn Rapid Transit early in the week closed 
at 6774. On the last day of business it 
closed at 7014. In connection with the up- 
ward movement there were heard again 
the rumors of the great Pennsylvania-Long 
Island-Brooklyn Rapid Transit-New York, 
New Haven & Hartford alliance. These 
rumors have been denied at the offices of 
each of the companies. 


Boston: = Olosing. 
Am. Telep. & Tel..............02- 181 
Edison HlC@Cs «¢2c266¢becka wees 248 275 
Mass. Elec. pf............. ccc eee 9714 
New England Tel................ 14814 


Western Telephone & Telegraph... 10514 

American Telephone had a very good week 
and closed several points higher. The May 
investment demand is given as the reason 
for the advance in this specialty and Edi- 
son Electric which sold up to 275. 


Philadelphia : Closing. 
Elec. Co. of America............. 7% 
Elec. Stor. Bat. C.........cecccee 80 
Elec. Stor. Bat. pf................ 8314 
Philadelphia Elec................ 5 4 
Union Tracthomisd (ee sey wis.c ceriose 4336 
United G. I. COsws« os Serie sarc 122 


There was quite a demand for Electric 
Storage Battery early in the week, but later 
in closing, on a few small sales, there was 
a drop of some two points. United Gas Im- 
provement was strong on rumors that 
negotiations were on foot looking to the 
acquisition of the Providence electric light- 
ing plant and several electric railway lines 
in Rhode Island. 


Chicago : Closing. 
Chicago Edison Light............. 175 
Chicago Telep................... 175 
Metropolitan El. pf.............. 90% 
National Carbon................. 25 
National Carbon pf............... 90 
Union Traction.................. 21 
Union Traction pf................ 57 


Trading in local stocks was moderately 
active, there being a considerable demand 
for Carbon common at 25 and Union Trac- 
tion at 2114. A call will be issued for a 
meeting of the Union Traction directors 
for about May 15. If it is possible to se- 
cure a quorum some new directors will 
probably be elected at this time. Directors 
of the National Carbon Company have de- 
clared the regular quarterly dividend of 
1%, per cent on the preferred stock, payable 
May 15. 


OBITUARY NOTICE 


Mr. CHARLES H. Porter, late with the 
New York & New Jersey Telephone Com- 
pany, died at his residence 1329 Pacific 


* street, Brooklyn, N. Y., Sunday, April 27, of 


heart failure. Mr. Porter had been con- 
nected with the District Telegraph and 
Telephone companjes in New York for the 
past twenty-five years, and had a wide 
circle of friends and acquaintances. 
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PERSONAL MENTION 


Mr. WILLIAM STANLEY returned last week 
from an extended trip abroad, during which 
he visited important points in France, Italy, 
Austria and England. 

Mr. Warp S. ARNOLD, with the General 
Electric Company’s Chicago office, has ac- 
cepted the position of sales engineer to the 
Chicago office of the Stanley Electric Manu- 
facturing Company. 

Mr. George A. McKINiock, of Chicago, 
president of the Central Electric Company, 
was a New York visitor this week. Mr. 
McKinlock is enjoying a few days’ rest in 
the East at the Hotel Brighton, Atlantic City. 

Lorp KELVIN was an interested visitor at 
the power developments at Niagara Falls 
early in the week. Commenting upon the 
high temperatures employed and the process 
of converting amorphous carbon into val- 
uable graphite, he is reported as saying: 
“It ought to be easy to manufacture the 
diamond.” 

Mr. Cyrus O. Baker, JR., of the platinum 
refining house of Baker & Company, sailed 
for Europe this week and will be absent 
about sixty days. Mr. Baker, who is master 
of transportation for the National Electric 
Lighc Association, has made all arrange- 
ments for transportation for the convention 
which 18 to be held at Cincinnati, May 20, 
21 and 22, and correspondence respecting 
it should be addressed to the secretary of 
the association, Mr. George F. Porter, 136 
Liberty street, New York city. Mr. Baker 
had planned to postpone his European trip 
until later, but urgent business in London 
requires his attention during the month of 
May. 


AUTOMOBILE NOTES 


MILE Record TEst—The Automobile Club 
of America has secured the necessary per- 
mission from the board of aldermen to hold 
a mile record contest May 31, 1902, on the 
South Shore Boulevard, Staten Island. This 
will be open to motor vehicles o all ciagsses. 
Gold and silver medals will be awarded 
respectively to vehicles making the best and 
second best time in each class. Conditions 
and further particulars will be announced 
later. 

AUTOMOBILES IN THE Hoty LaNnp—En- 
quiries about automobiles are being made in 
Syria. Only one specimen—an inferior 
second-hand machine—has been seen there, 
and it is thought that in Syria and Palestine 
automobiles would be greatly favored, as 
there is-a great lack of railroads and street 
cars and the carriage road system is rapidly 
developing. A new road is now being built 
between Sidon and Beirut. The vehicles to 
be used on these roads must be strong and 
durable, as parts of the region are steep and 
there are numerous sharp turns. Between 
Haifa and Nazareth the most satisfactory 
carriages employed in the tourist traffic are 
powerful two-seated surreys made in Buf- 
falo, N. Y. The horses suffer greatly from 
the heat in these parts, and in this direction 
the automobile would be immediately at an 
advantage. In Beirut 500 carriages are 
running and hundreda more are in use in 
Lebanon and Palestine. 
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INDUSTRIAL ITEMS 


MR. H. C. SrauLDING is now associated with 
Sargent, Conant & Company, electrical engi- 
neers, Boston, Mass. 

THe JosepH DIxoN CRUCIBLE COMPANY, 
Jersey City, N. J., presented its friends 
with a neat blotter-calendar for April. 


THe AMERICAN STOKER COMPANY has re- 
moved its offices to the Broadway Chambers 
Building, 277 Broadway, New York city. 


THe New YORK INSULATED WIRE COMPANY 
has moved its New York city offices to the 
Engineering Building, 114 to 118 Liberty 
street. 

THE Economy ELECTRIC COMPANY, Warren, 
Ohio, has begun the erection of an addition 
to its plant. This company refills incan- 
descent lamps which have been exhausted. 


Fort WAYNE ELECTRIC WorKS, Fort Wayne, 
Ind., iJlustrates in two handsome bu:letins, 
Nos. 1020 and 1021 respectively, the “Wood” 
systems of generators and motors, which 
are manufactured by this company. 


THe Haines & Noyes CoMPANy, Chicago, 
Ill., through its private telephone plant de- 
partment, has closed a number of contracts 
throughout the country for apartment-house 
and intercommunicating telephone systems. 


THE BRYAN-MARSH CoMPANY is removing 
its New York offices to the ground floor of 
136 Liberty street. It will greatly increase 
its office space and facilities, and in its new 
quarters will be most accessibly located on 
a prominent thoroughfare. 


THE ELECTRIC APPLIANCE CoMPany, Chi- 
cago, Ill., is sending to the trade this week 
new catalogues of the Packard incandescent 
lamps and also a catalogue of full line of 
Whitney instruments. The company will 
be glad to mail these on request. 


THE NATIONAL ELECTRIC IMPROVEMENT 
Company, New York city, manufacturer of 
the “Elbright” system of wiring for incan- 
descent lamp display, is preparing a magnifi- 
cent catalogue of half-tones, illustrating 
many fine insc:ailations with this system. 


THE LE VALLEY VITAE CARBON BRUSH CoM- 
PANY, New York, will remove on May 1 to 
119-125 East Forty-second street. A large 
stock, including all sizes of this company’s 
carbon brushes, will be carried at these 
offices and salesrooms, and facilities wil: be 
had for giving immediate shipments. 


THE WESTERN ELECTRICAL SUPPLY ComM- 
PANY, St. Louis, Mo., general sales agent 
for the Peerless direct-current fans and 
Emerson alternating-current fans, reports 
the outlook for business in fans extremely 
satisfactory. A large number of contracts for 
both types of fans have already been se- 
cured. 


THe ACME Pay STATION Company, of Lud- 
ington, Mich., has recently succeeded the 
Mason Telephone Pay Station Company of 
that city, and is entirely revising the field 
of the Mason company in constructing abso- 
lutely new types and styles of pay stations, 
telephone booths and other telephone ap- 
purtenances. 

THE NortH Evectric Company, Cleveland, 
Ohio, is soon to remove into a large and 
newly constructed factory building erected 
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solely for its occupancy. The company will 
have greatly increased manufacturing and 
stock facilities, and also most comfortable 
and elaborate quarters for its suite of busi- 
ness Offices. 


THe OHIo Brass Company, Mansfield, 
Ohio, will send to those who are interested 
its Bulletin No. 9, describing in detail 
the development and application of the “All 
Wire” rail bond manufactured by this com- 
pany. Mr. Alfred B. Edes is the manager 
of the New York city office, 1702 Commer- 
cial Cable Building. 


THE STERLING VARNISH CoMPany, Pitts- 
burg, Pa., has published a very handy little 
pocket memorandum which goes thoroughly 
into the specifications for testing insulating 
varnishes. This is a very desirable little 
book and the company will be pleased to 
furnish it, free, to those who are interested 
enough to make a request for it. 


THE AMERICAN INSULATED WIRE AND CABLE 
CoMPANY, Chicago, Ill, manufacturer of 
water-proof, office and annunciator wire, has 
excellent facilities both as regards office con- 
ditions and factory requirements, to meet the 
market for this material. The present ca- 
pacity is over 350,000 pounds per month and 
a ready demand is steadily in evidence. 


"THE WARREN ELECTRIC AND SPECIALTY 
CoMPpaNy, Warren, Ohio, is distributing to 
some of its favored friends a striking 
picture of a caged tiger, the tiger in the 
picture being behind real bars. The rest- 
less energy represented by the tiger in 
captivity is suggested by the company as 
the characteristics of its own management. 


BELL TELEPHONE MANUFACTURING CoM- 
PANY, Baraboo, Wis., is organized for the 
purpose of redesigning old styles of tele- 
phone instruments and switchboards, so as 
to make antiquated apparatus modern and 
up to date. This company has a complete 
line of new and second-hand celephone ap- 
paratus on hand upon which it is glad to 
quote prices. 


THE AMERICAN CARBON AND BATTERY ComM- 
PANY, St. Louis, Mo., successor to the Booker 
Carbon and Battery Company, is offering a 
recently perfected cell known as_ the 
“Phenix No. 1” for use in connection with 
telephone, gas engine and heavy open-circuit 
work. This company manufactures battery 
carbon and carbon specialties for telephone 
and experimental work. 


THE UNION ELECTRIC CONSTRUCTION CoM- 
PANY, Philadelphia, Pa., is about to have a 
complete reorganization. Mr. M. Nelson 
Faulk has been made general manager of 
the company, and at the regular meeting in 
June a new board of directors is planned as 
follows: Charles Barth, John L. Hawthorne, 
William Boekel, P. C. Oberdorff, H. J. Tib- 
bals and A. R. Saylor. 


THE EMERSON ELECTRIC MANUFACTURING 
Company, St. Louis, Mo., is sending to its 
friends a neat little pamphlet entitled “A 


Short Heart to Heart Talk, Full of Reasons - 


Why.” This dainty little book contains a 
number of half-tone illustrations of Emer- 
son fans of different types, together with 
several pages of text of the character which 
is designated by its title. 
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THE Driver-Harris Wire COMPANY, 
Newark, N. J., has moved to its new factory 
building on Railroad avenue, Harrison, 
N. J., where its facilities will be very much 
increased. The large demand for its ma- 
terial has made this necessary and the com- 
pany contemplates still greater increases 
and will probably take up the manufacture 


of steel wire in the near future. 


THE CENTRAL ELECTRIC Company, Chicago, 
Ill., has published a 1902 edition of its fan 
motor.catalogue. This contains a complete 
line of desk, bracket and ceiling fans for all 
currents and voltages and includes power 
motors, sewing-machine motors, battery fans 
and ventilating fans, etc. Any one desiring 
a copy of this catalogue can procure one by 
addressing a request to the company. 


THE Dare Company, New York city, has 
taken up the manufacture of electrical ap- 
pliances in connection with other specialties, 
and expects to put out a number of new 
things in this line, already having put on 
the market a new flush receptacle which 
has the advantages of having no screws 
through the face-plate and a flush porcelain 
plug which is made with or without fuse. 
A chemical polarity indicator, a bug cut- 
out, and a current tap are now ready. A 
new push-button flush switch will be ready 
in a few weeks. 


DovuBLEDAY, PAGE & Company, New York 
city, are the publisherg of Andrew Car- 
negie’s new book, “The Empire of Busi- 
ness.” This volume contains the results of 
Mr. Carnegie’s long business career and the 
author has covered fully the important 
points in business conduct and management, 
beginning with a young man’s first start, 
discussing the A-B-C of money, capital and 
labor, the winning of a fortune and its 
spending, etc. The indications are that 
50,000 copies of this book will be sold 
within a short time. 


THe GouLbD STORAGE BATTERY COMPANY, 
New York city, has secured, among recent 
contracts, an order for a battery of 245 cells 
for the Uniontown statien of the Pittsburg, 
McKeesport & Connellsville Railway Com- 
pany, Pittsburg, Pa. This installation bas 
a capacity of 171 kilowatts and will be used 
as a floating battery on the present direct- 
current equipment, ultimately being in- 
creased by the addition of sixty cells witb 
a plate capacity of 212 kilowatts and a tank 
capacity of 318 kilowatts, when it will be 
used in connection with the rotary trans- 
former station. 


that he has secured the good will, stock and, 
appurtenances of the domestic machinery 
department of Frank Brothers, and has con- 
solidated the same with the A. G. Schoon- 
maker Company, of 126 Liberty street, New 
York city, with whom he intends to carry 
out contemplated extensions and improve 
ments of Frank Brothers, including a fac- 
tory and yards at Newark, N. J. The new 
concern will carry a full line of first-class 
new and second-hand electrical machinery, 
and also repair broken or cracked cylinders 
of all automatic, Corliss and high-speed en- 
gines and pumps by a new secret process 
of burning on. 


R. B. Corsetr, New York city, announces 
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With the next issue of the ELECTRICAL 
Review the publication of Professor W. E. 
Goldsborough’s serial on “The Theory of 
Alternating Dynamo Electric Mechan- 
ism” will be resumed, the forthcoming 
part of the discussion dealing more di- 
rectly with the problems of dynamo de- 
sign and construction. The application 
of the principles, already worked out by 
the novel and simple graphical method 
employed by the author, to actual condi- 
tions of construction will be found highly 
interesting and also of considerable prac- 
tical value. This series of papers has at- 
tracted no little attention already, and has 
been used as a text in electrical engineer- 


ing classes with excellent results. 


THE WIRELESS TELEGRAPHY SITUA- 
TION. 


An international conference on the sub- 
ject of wireless telegraphy seems to be 
inevitable. This situation is, to say the 
least, curious, and is brought about by a 
variety of circumstances, among them the 
conflicting claims of a number of in- 
ventors and adapters and by the very 
nature of this method of signaling which 
makes use of no fixed plant for the trans- 
mission of its messages but uses the uni- 
versal ether. 

The status of an ocean cable is de- 
pendent, outside of the physical condi- 
tions which govern its installation and its 
permanence, upon the attitudes of the 
governments in whose territory its ends 
lic, while the cable itself is particularly 
susceptible to injury and to destruction 
in the event of war or by hostile interfer- 
ence of any varicty. The recent little 
war in which this country took part 
taught several lessons concerning cable 
cutting and the facility with which these 
organs of communication may be de- 
stroyed or incapacitated temporarily or 
permanently. Evidently a system of wire- 
less communication can not be interrupted 
in this way, although the systems now in 
vogue appear to be equally vulnerable in 
other directions. It will be recalled that at 
the last international yacht races the re- 
ports sent in were confused and at times 
absolutely suppressed by the operations of 
a rival system in the same neighborhood. 
To-day it is claimed by several inventors 
whose names are given to systems of wire- 
less telegraphy that a more or less perfect 
method of tuning or selective signaling 
has been developed, although up to now 
the details have not been made public. 
Until this is done it does not seem unwise 
to look somewhat askance at the claims 


so often made and so loudly reiterated - 


without the kind of demonstration that 
appeals to the engineering fraternity. 
An additional complication is intro- 
duced into the subject by the attitude of 
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the German Government, which has ap- 
parently restricted its territory to the 
operations of one particular variety of 
wireless telegraph apparatus to the exclu- 
sion of others. Whether or not these 
systems will intercommunicate under or- 
dinary circumstances is not known to the 
public, since no data have been given out 
by the various parties in interest. It is 
certain, though, that commercial com- 
munication can not be secured without 
some form of international sanction. 

What is evidently coming is a long and 
hard-fought legal battle between the vari- 
ous patentees, although the fact that all 
the registered patents are believed by com- 
petent authority to be of little value may 
have an important bearing upon the liti- 
gation likely to ensue. It seems to-day as 
if some of the more spectacular results 
that have been obtained have been due to 
the use of secret methods, and not to those 
disclosed in the patents on file in the 
various patent offices. 

The subject is one of considerable in- 
terest, though even with the recent ad- 
vance in the art of signaling through 
space the commercial utility of the method 
is little, if any, more apparent than it was 
at the beginning, except in the single case 
of communication with vessels at sea. For 
military and naval purposes the value of 
wireless signaling will probably be much 
greater in time of peace than in time of 
war. The signals are so easily interfered 
with—that is, assuming that they are sent 
out by apparatus covered by the various 
existing patents—that a method of dis- 
turbing them analagous to the cutting of 
a cable would be extremely easy to apply. 
One fact that is lost sight of in most of 
the discussion concerning the utility of the 
new means of signaling is that selective 
or tuned systems will be of no earthly use 
for marine purposes. If a vessel in dis- 
tress to-day was compelled to use rockets 
and flares and signal guns invisible and 
inaudible to vessels of any other line 
than its own, these appliances would 
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probably be thrown overboard as of 
too small value to warrant the trouble of 
carrying them along. It is so with the 
tuned system. What seems to be needed 
in sea signaling is a universally applicable 
method by which a vessel in distress could 
send out its call for help in such a way 
that it would be received by any other ship 
provided with any variety of wireless sig- 
naling apparatus that happened to be in 
range. 

The subject is a curiously complex one 
and doubtless some time will elapse before 
much light is cast upon it. In the mean- 
time the proposed international conference 
can certainly do no harm, and may result 
in the establishing of a new safeguard for 
those who travel by sea and the initiation 
of a system which takes no account of 
national boundaries, and hence may prove 
itself another and stronger link in the 
chain of mutual interests which is bind- 


ing together the various nationalities. 


THE ELECTRIC LIGHT CONVENTION. 

The next convention of the National 
Electric Light Association, which is to be 
held at Cincinnati on May 20, 21 and 22, 
will be another of those interesting and 
valuable occasions which have marked the 
history of this extremely important or- 
ganization. Indeed, from such informa- 
tion as has already come to hand, this 
year’s meeting will probably be one of the 
best in the history of the body. 

The National Electric Light Associa- 
tion was formed at a meeting held in Chi- 
cago in February, 1885, in response to a 
call issued by this journal. Even at that 
early day it was recognized that great good 
would result from the interchange of ex- 
periences by those engaged in the electric 
lighting industry, and that the nature of 
the business was such that these experi- 
ences could freely be exchanged to the 
great advantage of all parties concerned. 
The clectric lighting industry was then 
only beginning to be of importance and 
prominence. It was hampered in many 
directions by adverse and ignorant legisla- 
tion, by the ignorance even of those en- 
gaged in it, and by the lack of public ap- 
preciation of the value of the new illumi- 
nant. In order to promote mutual under- 
standing, and the better to discuss and 


_ bring up various points of interest to 


electric lighting men, including new 
methods and new experiences, to throw 
new light on the conduct of the business 
and the relation of the companies to the 
public and to one another, the associa- 
tion was formed. From that day it has 
been one of the most potent and active 
bodies in the electrical engineering field 
and the good it has done to the industry 
it represents has been almost incredible. 
The mectings, now held annually at 
various cities chosen from year to year, 
have brought out papers and discussions of 
a high technical order and of the greatest 
value, while the great army of supply 
dealers and manufacturers’ representatives 
have found it greatly to their advantage 
to attend these mectings and come into 
personal contact with the managing ele- 
ment of the clectric lighting industry. On 
this account the conventions have taken on 
a new character and have become occa- 
sions at which the variety of new ap- 
paratus and new systems of methods are 
exhibited, while the papers instead of 
being the perfunctory performances too 
often usual at gatherings of the same gen- 
eral character have often possessed great 
distinction and high merit. This year will 
be no exception to the general rule, and 
it is expected that the meeting at Cin- 
cinnati will be one of the most instructive 
and attractive in the association’s history. 
It is now certain that the meeting will 
be very well attended, and all arrange- 
ments looking to the comfort and con- 
venience of those in attendance have been 
perfected. The association has put the 
electric lighting fraternity under great 
obligations. What it has already accom- 
plished is known to all engaged in the 
business. What it may accomplish in the 
future may be inferred from its past 
record and from the progressive and 
vigorous quality of its membership. 


c — eee 


THE INSTITUTE AND ITS LIBRARY. 

The American Institute of Electrical 
Engineers is now the possessor of one of 
the best electrical libraries in the world. 
A movement is actively on foot to provide 
a proper home for this excellent col- 
lection of books so that it may be made 
accessible to members and others desiring 
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to consult it, and at the same time it is 
thought that a house will be bought or 
erected for the offices and meetings of the 
society and for the proper housing of the 
library. 

It is safe to say that more than nine- 
tenths of the working members of the elec- 
trical profession in this neighborhood are 
located in the lower part of New York 
city. For this reason the installation of 
the library at some point in the residence 
section of the town will put it utterly out 
of reach of those to whom it naturally 
would be most useful. Uptown it would 
be out of reach of the busy engineer ex- 
cept after office hours, and the general ex- 
perience has been that libraries are not 
consulted after office hours by those to 
whom they would be of most advantage. 
For these reasons it seems best in deciding 
the question of locating the library that 
it should be placed as centrally as possible 
in the district of New York which has 
been selected as the headquarters of the 
engineering profession. 

There is a growing tendency in the In- 
stitute to make more of the purely social 
side of its meetings. While receptions and 
dinners and conversaziones are excellent 
things in their way, and doubtless do much 
to improve the esprit de corps of the Insti- 
tute, still it should not be forgotten that 
the function of this body is to advance 
electrical engineering and not social 
matters. What will endure after the 
present membership of the Institute 1s 
dead and buried are the transactions, 
which will be filed in libraries in perma- 
nent shape to last as long as the paper 
and binding of the volumes hold together. 
For this reason too much attention can 
not be paid to the preparation of papers, 
to the introduction of topics of vitality 
and importance, and to their discussion in 
the proper spirit. The Institute should 
represent the best in American electrical 
engineering and to present a paper before 
it should be counted a high honor. Con- 
tributions of a purely perfunctory char- 
acter are neither desirable nor useful. 

Without any intention to reflect upon the 
way things have been going for some time 
past, it seems as if the time has arrived 
to inaugurate an improvement in regard 
to the class and character of the papers 
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and discussions presented before this body. 
While receptions and the like are 
ephemeral and are important only while 
they are going on, the papers pre- 
sented are the groundwork upon which the 
future of electrical engineering advance 
in this country must largely rest. Even 
a library, important as it is, is totally 
secondary to the current transactions, 
meetings, papers and discussions. ‘These 
things are the raw material out of which 
future books are to be made. 


A NEGLECTED BRANCH OF STUDY. 

The function of the school is to prepare 
the scholar for his life work. In order 
best to attain this end a variety of sub- 
jects are necessarily taught, and these are 
differentiated with regard to the probable 
demands of the student’s future business 
in life with more or less degree of success 
and skill. In the United States there are 
to-day a large number of technical, en- 
gineering and scientific schools whose 
function it is to prepare students to enter 
upon successful careers in the branches 
of activity bearing the same names, and 
whose curricula are planned with refer- 
ence to teaching the largest amount of 
science and engineering that can be com- 
pressed into the time at the student’s dis- 
posal. In order to do this the majority 
of these schools have found it necessary to 
omit from their courses a number of 
studies which were formerly regarded as 
of the first importance in a liberal educa- 
tion. 

No one can seriously doubt to-day that 
cutting off much of the time formerly 
spent in the study of classical languages 
is an advantage to the student. Similarly, 
no one can possibly doubt that instruc- 
tion in modern languages other than the 
student’s own tongue is of essential im- 
portance, seeing that much of the litera- 
ture of engineering and scientific subjects 
must necessarily be written in other lan- 
guages than that to which the student 1s 
born; but, in this country especially, the 
teaching of languages, English included, 
has been sadly neglected in technical and 
scientific institutions. It is to this neglect 
and its consequences that it is desired to 
call attention. 

A man may have the most comprehen- 
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sive and complete knowledge of his sub- 
ject and may be very expert in it, but 
without the ability to express himself 
clearly and distinctly and unmistakably 
he suffers a handicap so severe that only 
a great genius can overcome it. The art of 
expression—that is, the art of speaking or 
writing what one has to say in concise, 
logical and unmistakable language—is 
one of almost priceless value, and more 
particularly and especially to engineers 
than to almost any other class of the com- 
munity. Thevalueofanengineering report 
does not depend so much upon the erudi- 
tion and the familiarity with the subject 
exhibited by the engineer making it, as 
it does upon his ability to make clear and 
explicit his reasons, to show logically the 
origin of his deductions, and to im- 
press others with his conclusions. It is 
precisely this art which has been neg- 
lected, this training in rhetoric and logic. 

We are a careless people. Perhaps 
more than any others we are willing to 
condone faults of expression if we are 
sure that the man committing them is 
correct in his general principles. We do 
not ask for correct grammar so long as 
the facts and the statements concerning 
them are correct; but the habit of slip- 
shod and illogical expression necessarily 
begets a similarly illogical and slipshod 
mental attitude. The man who can not 
express himself in a straightforward and 
concise way is apt not to be able to think 
straightlvy and clearly. Training, then, in 
the art of expression is of a twofold value, 
in that it also trains the mind of the stu- 
dent to run in logical channels and to act 
with precision and clarity upon problems 
presented to it. This training is notice- 
ably lacking in many engineering grad- 
uates whose experience has certainly been 
sufficient to qualify them in other re- 
garda. 

The systematic study of English and of 
expression in it would be an infinite help 
to engineering students. These men are 
dependent upon their ability to make 
clear and accurate statements. They must 
commit themselves indefinitely in their 


future reports and writings. They will 
have observations to make and conclu- 
sions to draw from them, and a very large 
proportion of the value of these conclu- 
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sions and observations will be dependent 
upon the language in which they are 
stated. Facility in the use of language 
is a tool in the hands of a competent man 
with which he can accomplish much. 
Mere knowledge without this facility is 
practically useless. 

For these reasons the teaching of Eng- 
lish 1s commended to the authorities of 
technical schools and colleges for their 
thoughtful consideration. Even in theses 
for graduation at some of the prominent 
engineering schools there has been often 
noticeable a lack of clear expression, a 
failure in logical deduction and an un- 
certainty in the choice of terms which 
all too frequently come near to destroying 
the value of the students work. This 
state of affairs should not be allowed to 
go long unremedied. To show the value 
of the art of expression one has only to 
note that Darwin’s “Origin of Species,” 
for example, has found thousands and 
perhaps millions of popular readers, and 
has impressed upon the whole period a 
belief in the author’s conclusions—largely 
on account of the fact that the work is a 
masterpiece of pure and limpid English. 
If it had been written in the style of 
some of the papers read during the last 
few years before American engineering 
societies and printed in our technical 
journals, it is doubtful whether or not 
it would have attracted even passing pub- 
lic attention. 

It is an almost notorious fact that the 
standard of English permissible in col- 
lege entrance examinations, and far too 
often throughout the course, has fallen 
low. With the innumerable variety of sub- 
jects with which the mind of the ordi- 
nary schoolboy is burdened, far too little 
stress has been laid of late upon teach- 
ing him how to say and how to write 
things in his mother tongue that will 
carry with them clearness and conviction. 
Perhaps the fault does not lie wholly with 
the technical institution, but is shared bv 
it with the primary school and the high 
school. At any rate, the fault is apparent 
and a remedy is needed. It should be 
found in instruction given in college and 
university, in technical school and insti- 
tute, in the art of expression. A student 
should not be taught only the lessons of 
his text-books and laboratory experiments, 
he should be taught as completely to ex- 
press what he has learned in concise fig- 
ures and utterly unmistakable language, 
thus cultivating in him a habit of thought 
which will be of infinite worth to him by 
rendering doubly and trebly valuable any- 
thing of importance that he may ever do 
in his subsequent career. 
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ELECTRIC FURNACES. 


BY BERTRAM BLOUNT. 


(Concluded from page 560.) 

In the second type of Cowles furnace 
hoppers and a tapping hole are provided. 
They serve not merely for charging and 
drawing, but also for altering at any given 
point the amount of resistance material 
on the hearth, and thus controlling the 
heating effect of the current, and causing 
it to be approximately uniform from end 
to end. The idea of making the charge 
itself act as the resistance for converting 
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Fic. 8.—Cow Les FURNACE FOR ALUMINUM 
BRONZE, 


electrical energy into heat energy pre- 
cisely at the place required was extended 
by the Brothers Cowles in the best-known 
form of their furnace, viz., that which 
was employed for making aluminum al- 
loys, especially those with copper. Here 
the granulated copper, mixed with the 
charge of alumina and carbon, serves as 
a semi-continuous conductor, the contact 
surface of the constituent parts of which 
offered sufficient resistance to ensure the 
production of much heat when a current 
was forced through. The ultimate out- 
come of their ingenuity is shown in Fig. 
8, representing a furnace for making 
aluminum bronze. The parts are lettered 
similarly to those of the previous illustra- 
tions. This type of furnace was success- 
fully used for some years, but at the best 
it would only produce aluminum alloyed 
with copper and generally containing iron 
and silicon as impurities. The Héroult 
apparatus, which produces unalloyed 
aluminum, soon replaced the Cowles fur- 
nace even for alloys, because it was found 
to be better to prepare a definite alloy by 
mixing the pure metals in an ordinary 
furnace as is done for brass, gun-metal 
and a host of similar alloys. It is inter- 
esting to note that in the series of Cowles 
patents there is one describing the use of 
charcoal with a wash of lime over the 
fragments composing: the lining. The 
idea is elegant, and in the days when it 
was first set forth calcium carbide was 
barely known. If the packing of charcoal 
reached a temperature sufficiently high— 
and it probably did—there remains the 
doubt whether its limed surfaces would 
not be converted into calcium carbide 
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and thereby become fusible and conduc- 
tive. 

Having thus traced the origin of the 
two dominant types of electric furnace, I 
will give a brief description of a few ex- 
amples belonging to one or the other clasa 
which exhibit pointe of individuality and 
interest. | 

CALCIUM CARBIDE FURNACES. 


The Wilson furnace differs but little 
from the vertical form of Siemens, but is 
worthy of notice, because it was employed 
in the early days of carbide manufacture, 
although originally intended for the re- 
duction of aluminum, a purpose for which 
it was eminently unsuited. As will be 
seen from Fig. 9 ite construction is of the 
simplest. 

There is a casing of fire-brick, A, a car- 
bon vessel, B, with a tapping hole, D, and 
a cover, E, through which passes a carbon 
electrode, C, adjustable in height. The 
charge is introduced little by little, and as 

‘it is heated fuses, forming a pool of cal- 
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Fico. 9.—WILSON FURNACE. 


cium carbide, acting as the electrode, be- 
tween which and the carbon rod an arc 
is maintained. The tapping hole allows 
the fused product to be run off, and thus 
should permit the furnace to be worked 
continuously. For the successful attain- 
ment of this end, however, a considerable 
modification is needed, the hearth being 
much shallower and the tapping very fre- 
quent. The high fusing point of calcium 
carbide makes all continuous processes de- 
pending on its being run out from the 
zone of formation somewhat difficult to 
work. Thus it comes about that most car- 
bide is “block” carbide. 

Another furnace of a simple kind, which 
has been found fairly effective in practice, 
is shown in Fig. 10. A is a cast-iron box 
lined with thick carbon blocks, B. The 
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cavity, C, constituting the furnace proper 
is rather shallow; it is provided with a 
tapping pole, E. The upper electrode, D, 
is a massive carbon rod of square section. 
The lower end is just clear of the top of 
the box and of the fused part of the 
charge, the liquid carbide filling the box. 
The raw materials (crushed coke and 
lime) are fed by hand into and around the 
arc which plays between the upper elec- 
trode and the carbide in procese of forma- 
tion. By judicious feeding the are can be 
smothered to some extent, but even at the 
best a great part of it is exposed, and a 
considerable loss of heat results. The 
upper electrode can be gradually lowered 
as it is consumed. The chief merits of the 
furnace are its cheapness and simplicity, 
and the fact that it can be worked con- 
tinuously, the carbide being allowed at 
intervals to flow out at the tapping hole, 
and fresh raw materials being supplied 
round the upper electrode. A certain 
amount of hand labor is required, but it is 
not of a severe character. It will be seen 
that this furnace is not unlike the Wilson 
furnace, but that no attempt is made to 
enclose the arc by the furnace walls. Thia 
is probably because in the Wilson fur- 
nace the walls being conductive themselves 
form one of the electrodes and get unduly 
hot. A non-conductive refractory ma- 
terial, such as magnesia, might turn the 
balance of advantage in favor of the Wil- 
son form. 

Another type of furnace is that de- 
signed to make “block” carbide. The 
King furnace is an example. (Figs. 11 
and 12.) It consists of brick chamber, 
through the top of which the end of the 
upper electrode, C, passes; it is fitted at 
the bottom with a truck, A, which can be 
run into position and removed at will, and 
serves as the box to contain the carbide 
formed. The truck can be given a small 
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Fia. 10.—Simpzr BLocK FURNACE. 
reciprocating motion to help to shake 
down the charge, and to prevent the path 
of the current from being too localized. 
The raw materials are fed in little by little 
through side passages in the brickwork, 
and are exposed to the heat between the 
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electrodes. The upper electrode is slowly 
raised, and thus a block of carbide is 
gradually built up. | 

A second form of block carbide furnace 
is that used by the United Alkali Com- 
pany at Widnes. 

The distinctive merits of this furnace 
are that the upper electrode is continu- 
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Firas. 11 AND 12.—Kine FURNACE. 
ously immersed in the raw materials, and 
that the vessel containing these is slowly 
rotated so as to bring every part of the 
charge into the zone of activity. Thus 
there is maintained a constant supply of 
raw material immediately beneath the 
upper electrode, and no arc can form. The 
furnace is of the resistance or Cowles type, 
and the waste involved by the use of an 
open arc is avoided. In this way a block 
of carbide is gradually built up by feed- 
ing in fresh raw material (which may be 
done mechanically) and raising the upper 
electrode. When the block is finished the 
operation is stopped, the front of the 
crucible opened, and the block removed. 
Adherent raw material from the sides and 
crude carbide containing admixed raw 
material from the top are knocked off, and 
the sound, well-fused block carbide broken 


up for packing. 


It will be observed that no attempt is 
here made to tap the carbide, and indeed 
it is doubtful whether this type of furnace 
could be used in this way without radical 
modification. 

In general it may be said block carbide 
is inferior to tapped carbide, but that its 
manufacture is easier. There is more 
chance of the carbide made in blocks en- 
closing unconverted raw materials. It does 
not follow from this that the manufacture 
of block carbide is to be condemned. The 
inferiority of the product may be compen- 
sated for by a better utilization of energy, 
and if the carbide is bought on its assay 
value the consumer may be perfectly will- 
ing to buy the lower-grade product at a 
proportionately lower price. 

There are many forms of carbide which, 
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if examined with knowledge, might be 
grouped under one or other of the heads 
given above. It may be useful to con- 
sider on what lines a carbide furnace 
should best be constructed, and to attempt 
the design of such a furnace. 

In the first place, the furnace should 
make carbide sufficiently fluid to be tapped 
and run away from the sphere of action. 
This requirement rules out block carbide 
and makes the furnace of the continuous 
type. Next, it should not have an ex- 
posed arc, and the heat electrically gen- 
erated should be conserved as much as 
possible. Thirdly, it should be so con- 
structed that the containing-vessel is 
hardly affected by the high temperature 
necessary to form carbide. I have en- 
deavored to embody these ideas in the fur- 
nace illustrated in Fig. 13. 

The furnace consists of a fire-brick cas- 
ing, A, with a magnesia lining, B. The 
shape is conical, and at the bottom the 
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furnace is contracted to form a hearth 
for the fused carbide. The tapping hole 
is at the bottom of this contracted part. 
The lower electrode is a carbon plate, C, 
and the upper electrode a massive carbon 
rod, D, of circular section. The raw ma- 
terial is fed into the annular space between 
the upper electrode and the magnesia 
lining in sufficient quantity to enclose and 
smother the zone of highest temperature. 
This feeding may be done mechanically, 
and various devices suggest themselves, 
but it is probable that hand feeding will 
be at least as effective, because the amount 
of labor required is not great, and the 
variation of conditions is so large that 
the greater elasticity of hand feeding may 
be a positive advantage. For the safety 
of the workmen it may prove necessary to 
draw off the carbon monoxide by a fan 
through a side flue, leaving the top of the 
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furnace open and uninterrupted for 
manipulating the charge. In operating the 
furnace a pool of carbide will be formed 
and maintained of such depth as to cover 
the hearth and to allow of tapping the 
pure and fairly fluid product, but the 
depth of this pool will be kept small, and 
special attention will be directed to main- 
taining its fluidity by the means indi- 
cated below. It will be observed that the 
cross-section of that part of the furnace 
immediately surrounding the lower end of 
the upper electrode ia considerably greater 
than the cross-section of the hearth on 
which the carbide collects. Thus the 
smaller section of the column of carbide 
compensates for its conductivity being 
greater than that of the raw materials; the 
desired temperature can be maintained, 
and the carbide will remain sufficiently 
fluid to be tapped. 

It is evident that a furnace of this de- 
scription, which is continuous and has a 
large part of its contents at so high a 
temperature as to be fluid, can hardly be 
worked on any system which depends on 
the raw materials forming a protective 
lining, for this, from the nature of the 
case, can not protect the hearth or crucible 
where a pool of fused carbide is always 
present. That part at least must there- 
fore be protected by a refractory lining. 
Carbon might be used but for its con- 
ductivity, which would allow the current 
to reach the upper electrode without pasa- 
ing through the fused carbide, leaving 
this comparatively cool and liable to 
solidify. Magnesia is the most suitable 
material, It is not reduced by carbon, 
does not yield a carbide and is extremely 
infusible. It is not a good non-conductor 
of heat, but the difficulty thus caused can 
be overcome by supplying the lining with 


On WSO? AIT Teo 

tef pe mw me CP a Poe o 

267, we SS is Pee 
ogy: ee TOER eee 

ye 


aa tf. 

pans . 
ARETO ` 

LARG ap 


Fie. 14.— ACHESON CARBORUNDUM FURNACE. 


a backing of fire-brick, as shown in this 
figure. I am of opinion that this will be 
the type generally adopted as long as the 
carbide industry is at its present some- 
what crude stage. If it is found feasible 
to heat the raw materials by non-electrical 
means to a point approaching the tem- 


perature of formation of carbide, then to- 


raise them through the last 1,000 degrees 
centigrade or so electrically, to work re- 
generatively, and to utilize the by-product 
carbon monoxide, the aspect of affairs will 
be profoundly changed. Until then the 
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simple type of furnace described may be 
considered as an attempt to meet present 
needs in a rational manner. 

It is of considerable interest to manu- 
facturers, more particularly those who 
have at their disposal large quantities of 
waste powder from blast-furnace gases, 
or the gases from recovery coke ovens, that 
a few weeks ago a decision was given in 
the law courts by which the manufacture 
of calcium carbide in the electric furnace 
has been declared public property in this 
country. Of course it is possible that an 
appeal may be entered against this de- 
cision, but I for one do not regard it as 
likely to succeed. As the matter stands 
at present, it has been held by Mr. Justice 
Buckley, in an exhaustive judgment, that 
the Wilson patent for the manufacture 
of calcium carbide is invalid for want of 
novelty. Those who have studied the 
question are aware that Moissan’s dis- 
covery of the method of preparing calcium 
carbide in an electric furnace was pub- 
lished some time prior to the date of the 
patent, and this publication was so full 
and explicit that everything necessary for 
the industrial preparation of calcium car- 
bide in the electric furnace was thereby 
disclosed. No doubt there will still be 
rights in particular forms of apparatus, 
but the broad fact that calcium carbide 
can be manufactured by heating lime and 
carbon together in an electric furnace has 
been publicly set forth and is open to 
every one to utilize. 

The Acheson Carborundum Furnace— 
This furnace is of the resistance type, and 
differs from the Cowles by having a con- 
ductive core distinct from the charge to be 
heated. The general arrangement is 
shown in the figure (Fig. 14). The fur- 
nace is about fifteen feet by seven feet by 
seven feet, and is a rough brickwork 
structure, A, which can be taken down 
and easily reconstructed for each run. It 
is merely designed to keep the mass of raw 
material together, and to provide support 
for the electrodes. Hach electrode is 
formed of a bundle of carbon rods, ©, set 
in a heavy metal holder, B, by means of 
which the leads are attached. They pro- 
ject into the furnace, and between their 
ends is built up a core of broken coke, 
round which is packed the charge, con- 
sisting of 34.2 per cent of coke, 54.2 per 
cent of sand, 9.9 per cent of sawdust and 
1.7 per cent of common salt, This charge 
weighs about ten tons, and if completely 
converted into silicon carbide (carbor- 
undum) should yield about four tons of 
this substance. The average quantity ob- 
tained per run is about two tons, there- 
fore the yield is poor. A furnace such as 
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that described will absorb about 1,000 
horse-power, and take some thirty-six 
hours for a complete trip. It will be seen 
that the apparatus is rudimentary in its 
simplicity, yet it is hard to say in what 
manner it could be improved. The prod- 
uct, silicon carbide, must be prepared 
crystalline, and so it does not actually 
fuse, but rather is formed by the action 
of carbon on silica in the state of vapor, 
its preparation by any process involving 
settling out or tapping, as in making 
block carbide or tapped carbide, respect- 
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Fia. 15.—PARKER FURNACE. 

ively, appears out of the question. Seeing 
that only one particular zone of tempera- 
ture—viz., that immediately surrounding 
the coke core—is sufficiently high to en- 
sure complete conversion of the raw ma- 
terials into silicon carbide, it follows that 
the heat in the outer layers must be chiefiy 
wasted. At present the industry of mak- 
ing carborundum, though interesting and 
potentially important, is not so large as 
to have attracted much attention from 
inventors. 

The Manufacture of Phosphorous in the 
Electric Furnace—One of the most suc- 
cessful applications of the principle of the 
electric furnace is to the manufacture of 
phosphorous. For many years phosphor- 
ous was made by heating a mixture of 
phosphoric acid and carbon in small re- 
torts set in an ordinary furnace, and, of 
course, heated externally. The heavy con- 
sumption of fuel and frequent breakage 
of retorts usual in such operations made 
the method expensive. It occurred inde- 
pendently to Dr. Readman and to Mr. 
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Thomas Parker, in conjunction with Mr. 
Robinson, that the heating could be better 
accomplished electrically, and in 1888 
patents were taken out by both inventors. 
Realizing that their interests lay together, 
the patentees joined forces, and a process 
resulted so far in advance of the older 
method of heating as to replace it com- 
pletely. The Parker furnace, as originally 
patented, is shown in Fig. 15. It consists 
of a firebrick chamber, F, with a feeding 
hopper, A, at the top, so arranged that the 
charge can be introduced without allow- 
ing access of air, and a side flue, G, to 
carry off gases and vapors produced dur- 
ing the operation of the furnace. The 
lower part of the furnace is contracted to 
form a hearth, and the charge at this part 
is strongly heated by the passage of a cur- 
rent between two sets of electrodes, CC, 
placed opposite each other. The flow of 
the current is started by small pilot elec- 
trodes, DD, and when the charge has been 
heated by these the whole mass is main- 
tained incandescent by the current pass- 
ing between the main electrodes. By this 
device the heating is fairly well dis- 
tributed over the hearth. Some method 
of this sort is requisite for phosphorous, 
as the intense local heating of the arc is 
neither necessary nor desirable. What is 
needed is a moderately high temperature 
applied internally and diffused through 
the considerable mass of material consti- 
tuting the charge. Even with all such 
precautions it is not easy to heat a large 
furnace uniformly, and the units of plants 
are still relatively small. But in spite of 
this the real merits of internal heating 
are so great that the electrical process is 
now without a rival. Another form of 
phosphorous furnace is shown in Fig. 16. 
It is practically a Siemens crucible fur- 
nace, closed so as to prevent the exit of 
gases except through the determined out- 
let, D, through which the phosphorous 
distil. The upper electrode is water- 
jacketed. Another substance for the 
manufacture of which the electric furnace 
presents substantial advantages is carbon 
disulphide. The reaction between carbon 
and sulphur is endothermic, and it is evi- 
dently preferably to impress on the raw 
materials the requisite heat by an internal 
method of heating rather than to pour it 
in laboriously and expensively through 
the walls of a retort. 

Electrical Roasting Furnaces—The 
furnaces which have been described above 
are from the nature of the case chiefly 
concerned in the production of high tem- 
peratures. When moderate temperatures 
—e. g., up toa white heat about 1,400° 
C.= 2,552° F.—are required, gas or solid 
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fuel furnaces of well-known types are gen- 
crally preferable, and certainly much 
cheaper under ordinary conditions. At 
still lower temperatures—for example, a 
moderate or a dull red heat—the case 
against the electric furnace is even 
stronger. One may, however, find in- 
stances when the use of the electric furnace 
is practicable for very moderate tempera- 
tures. Already low-temperature electric 
furnaces are in successful use for labora- 
tory purposes, and for the little muffles 
employed in mechanical dentistry. I pro- 
pose to extend their employment, given 
suitable conditions, to industrial opera- 
tions. In modern metallurgical practice 


it not infrequently happens that an ore 
of paying richness occurs in a district 
where fuel is dear or hardly existent and 
the means of communication so bad that 
the cost of imported fuel becomes almost 
prohibitory by the time the fuel is de- 
livered on the spot. Such desolate 
regions, from the nature of the case, are 
generally mountainous and often abund- 
antly supplied with water power. The 
enterprising exploiter of a property of this 
kind naturally turns to some electro- 
chemical process of treatment, and if the 
water power can be readily utilized with- 
out an unduly large expenditure for im- 
pounding, tunneling and the like, there 
ig no reason why the absence of fuel 
should prevent the successful and profit- 
able extraction of the valuable constitu- 
ents of the ore. But it often happens that 
electrometallurgical processes need some 
preliminary aid from older methods. Fre- 
quently, for example, the ore has to be 
roasted. 

In the case now being considered, as 
fuel is very dear, an alternative mode 
of heating is desirable, and this can be 
secured by an electrical method. ‘The cost 
even with cheap water power would be 
excessive under ordinary industrial con- 
ditions, but in the special circumstances 
cited it may fall within moderate bounds. 

As long ago as 1883, Faure patented a 
furnace, illustrations of which are here 
shown (Figs. 17 and 18), designed for 
raising the temperature of a charge lying 
on the hearth of the furnace by heat 
generated in a continuous conductor em- 
bedded in the sole of the furnace. An 
obvious alternative is to let the conductor 
lie on the hearth itself or to embed it 
partially. This furnace was intended for 
the manufacture of sodium, but, as far 
as I know, was never put into use. It will 
serve here as an example of a simple 
method of internally heating a reverbera- 
tory furnace suitable for roasting opera- 
tions. It would be easy to devise other 
forms to meet special needs. The tem- 
perature required is so moderate that the 
practical difficulties are smaller than most 
of those encountered in electrochemical 
work. Without setting myself seriously 
to the design of such a roasting furnace, 


ELECTRICAL REVIEW 


I should say that a fire-brick hearth in 
which grooves were chased so that iron 
rods of fairly large sections were embed- 
ded nearly flush with the level of the 
hearth would serve as well as more elab- 
orate contrivances. I should use a low 
pressure and a heavy current, so that the 
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Fig. 16.—SrEMENS CRUCIBLE FURNACE. 


iron rods might be stout enough to re- 
sist wear and loss by oxidation. They 
could be easily and cheaply renewed. Sys- 
tematic roasting in a revolving calciner, 
instead of on a fixed hearth needing rab- 
bles and much hand labor, would be ac- 
complished at least as easily as any form 
of roasting by fuel in a similar apparatus. 
Roasting furnaces needing ploughs or 
rakes dragged over the hearth mechan- 
ically to stir the ore would be better 
suited by the electrical method of heating 
than by the usual roasting processes; the 
wear and tear of such form of mechanism 
is heavy, and is largely due to their ex- 
posure to the fire-gases which heat the 
ore. With an electrical roaster this would 
be changed, the sole of the furnace being 
the hottest part, the ore the next, and the 
plough, or stirrer, remaining fairly cool. 
There are certainly possibilities in the 
electric roaster when power is sufficiently 
cheap and fuel is sufficiently dear. 

In this paper I have purposely abstained 


` Fras. 17 AND 18.—FAURE FURNACE. 


from dealing with electrolytic processes, 
such as that of Héroult for aluminum 
and of Castner for sodium, because these 
operations are not characterized by the 
use of the electric furnace. It is true that 
the bath is hot and that the heat is gener- 
ated electrically, but the process qua proc- 
ess depends on the electrolysis of the bath, 
and the fact that the bath is electrically 
heated is merely incidental. It follows 
that the principles necessary to be ob- 


‘served for successful working differ widely 


from those which claim attention in the 
electric furnace used in its proper and 
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limited sense. In addition to the reason- 
able objection which can be based on this 
divergence in subject matter, there is a 
highly practical obstacle arising from the 
difficulty of properly discussing this sec- 
ond group of processes in the space and 
time available. The matter is of great 
importance and considerable complexity, 
and should be handled as a distinct sub- 
ject—not relegated to the position of a 
mere appendix or addition to a paper on 
another question. 

In concluding, it may be permitted to 
make a kind of summary which shall set 
out the existent or probable applications 
of the electric furnace to industrial needs 
and to the preparation of novel and useful 
materials. At the beginning of this paper 
it was stated that “the function of an 
electric furnace ig to produce a tempera- 
ture of a degree or in a place un- 
attainable by other means.” With this 
dictum as a guide the examples cited 
above range themselves in an orderly, 
coherent scheme. It will be found that 
other cases which may arise can be classi- 
fied thus, for when the substance to be 
prepared requires for its production a 
temperature above that attainable by com- 
bustion, it must be made by the electric 
furnace according to our present knowl- 
edge, and when it has to be produced at 
a fairly high temperature in an enclosed 
space, and with an exclusion of air, elec- 
trical heating, though not a necessity, 
commonly presents great advantages, 
These two conditions—the need for a high 
temperature and the application of in- 
ternal heating—substantially determine 
whether a given reaction will be better 
performed by electrical energy or by some 
more familiar means of heating. These 
canons, when applied, give the following 
groups: First, products for which the 
electric furnace is indispensable. These 
are calcium carbide, carborundum—both 
already in large use—carbon boride, fused 
quartz in quantity, graphite, the diamond 
and the ruby, as imminent industrial pos- 
sibilities. Secondly, those substances 
which may be prepared by other methods, 
but are difficult to manufacture econom- 
ically by any external method of heating. 
Such are zine, phosphorus and carbon 
disulphide. I would add steel, for to heat 
this most delicate material in contact with 
ordinary fuel and its products of com- 
bustion is to invite disaster. Siemens 
realized this clearly enough, and if our 
friends at Sheffield were a little less tied 
by tradition his ideas would have been 
in successful operation twenty years ago. 
These two groups provide a field of work 
wide enough and diversified enough to 
satisfy the most ardent investigator or 
the keenest industrialist. I have en- 
deavored to point out where honor and 
profit mav be sought, and I am confident 
that the competent seeker will reap an 
abundant harvest. The institution which 
I am addressing has already shown an 
appreciation of the industrial and com- 
mercial importance of electrochemistry, 
and to it I would respectively commend 
the fostering of this branch of itse 
activities. 
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ELPHERS—According to the con- 
struction, telphers are divided into 
two distinct classes, centre bear- 

ing and side bearing. The centre bear- 


Fig. 6. 
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from injury, while there is also no danger 
of their coming in contact with the car- 
riers or being otherwise injured. 
Hoists—The hoist is suspended below 
the telpher or some- 
times from a trailer 
drawn by the tel- 
pher. Special atten- 
tion has been paid 
in the later designs 
of hoists to use as 
little head room as 
possible. It was 
deemed best at first 
to combine the tel- 
pher and hoist all 
in one, but there 
were so many cases 


sary to use the tel- 
pher alone without 
the hoist, and also 


Solid rail combined with cable construction. Capacity. 150,000 lbs. of ashes in ten where it was advis- 


power consumed about one horse-power. Located in New York city. 


hours. At present. handling the ash output of 28 boilers with other refuse. Average able to put the hoist 


ing has two motors, one on each side 
of the track, while the side bearing 
has both motors of the same side. 
Illustrations of each kind (Figs. 8, 9, 10, 
11 and 12) are shown, also the same in 
operation. All the weight in the side- 
bearing telpher is utilized for traction, 
and the load is suspended beneath the 
driving wheels. Sometimes two telphers 
are connected up together in a single truck, 
this giving what is called a double tel- 
pher, or a trailing wheel is used after a 
double telpher in order to distribute the 
weight over a greater portion of the track. 
This is necessary when the weight of the 
load to be carried ie great. 

Fig. 13 shows quite fully this weight 
distribution. In all telpherage work, gears 
are rarely used except for very heavy work 
or on steep grades. The frames of the 
later telphers are made in one casting, and 
the driving wheels are of steel, this having 
been determined to be the best material. 

Motors—The motors are water-proof 
and dustproof and are compound wound 
for automatic work. When a telpherman 
goes with the telpher the series wind- 
ing is employed. There ie aleo used a 
special eeries coil to give greater torque 
when starting. The telpher is placed above 
the track, thereby keeping the motors 
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a correspondingly lower maintenance 
reached. There are many other interest- 
ing details concerning hoists, as to the 
speed, lift and construction, which it is 
necessary to omit here. 

Brakes—Two distinct types of brakes 
are used on telphers, either hand brakes 
or solenoid brakes, both of which are ar- 
ranged to apply pressure to the wheels or 
to grip the track. In regard to the solenoid 
brake, it is only necessary to explain that 
it works automatically, the solenoid being 


Fie, 7. 
Examples of cable construction with telpher, electric hoist and bucket, Elizabethport, N. J. 


on the trailer instead of on the tel- 
pher, that experience has shown it is 
better to make the telpher and hoist 
two separate pieces of apparatus. Greater 
simplicity has also been obtained, and 


placed in series with the armature. A 


spring normally holds the brake on the 
wheel or the track. If, however, from any 
cause, the amount of current passing 
through the solenoid is reduced, whether 
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by means of external resistance or by rea- 
son of the additional counter electro- 
motive force generated by the armature, 
due to running at a high speed, the sole- 
noid becomes weakened and the brake is 
applied. An air cushion is arranged so 
that the brakes will be applied gradually. 


Fie. 8.—CENTRE-BEARING TELPHER. 


Trailers—It is often advisable where a 
large amount of material is to be carried, 
especially over one track, to use trailers. 
These consist generally of a two-wheeled 
truck, below which is suspended a bucket 
or other suitable form of carrier, or even 
the hoist, as the case may require. It ia 
customary where a large amount of ma- 
terial ia to be carried to arrange a long 
train carrying as much as ten tons. The 
order of procession is, first, a telpher with 
four or five trailers, then another telpher 
and four or five trailers, and a telpher at 
each end. The placing of these telphers 
at intervals greatly adds to the traction, 
while the distribution of weight over the 


Fie. 9.—TELPHER WITH SOLENOID SPEED Rea- 
ULATOR FOR GRADES AND REVERSING SWITCH. 


whole span, or over two or three spans, 
enables much lighter construction to be 
used for greater capacity. 
Layouts—Much engineering skill is re- 
quired to lay out or plan the telpher lines 
for any proposed work in order to decide 
whether the line should be single or 
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double, and the weight to be carried by 
each unit. The installations should be so 
planned that the expense will be reduced 
to a minimum, and further, that the track 
will not interfere with existing machinery 
or buildings, taking care to avoid an ex- 
cessive number of curves and switches, 
as these add more or less to the expense, 
particularly to the cost of erection. It is 
necessary, therefore, for the selling en- 
gineer to be thoroughly trained in this 
part of the work, or else have the neces- 
sary engineering knowledge derived from 
some other similar business. It can readily 
be understood that it is impossible to give 
general prices for telpherage work. There 
are, therefore, provided complete specifi- 
cation blanks, with many necessary ques- 
tions, and the replies to these questiona, 
together with a blue-print showing a plan 
and elevation, is generally sufficient for 
the company to give a complete estimate 
for any proposed installation. 


Fig. 10.—FRont View, Sipe-BEARING, 
SINGLE TROLLEY. 

It is difficult to treat in a general way 
of the method of operation. 

Method of Operation—In automatic 
lines it is necessary to provide appliances 
whereby it is impossible for an unskilled 
operator to injure the telpher. In order, 
therefore, to provide for contingencies, a 
“dead section” is placed at each end of 
the line, the middle of the line being 
generally left alive. Upon closing a 
spring switch, the dead section is ener- 
gized so long as the operator keeps his 
hand on the switch, which is generally 
only a few seconds, during which time the 
telpher passes to that portion of the line 
which is always alive. When it reaches 
the other end it comes upon the dead sec- 
tion and then either slows down of its 
own accord, or else a mechanical or sole- 
noid brake is applied. The telpher 
then passes under the reversing arrange- 
ment and it is therefore reversed, either 
with no current in the line or else with 
a high resistance. If the telpher is at 
the further end of the line, the operator 
at the near end, by closing a switch, can 


591 


bring it back to him. The dead sections 
at the end of the line, which only have 
current so long as the hand is held upon 
the spring switch, render the line as safe 
as possible against the telpher coming in 
contact with the terminal posts. An auto- 


Fic. 11.—SmpE-Bearina, DOUBLE TROLLEY. 
matic block system prevents collisions of 
tel phers. 

Curves—The curves are solid rail and 
likewise the trolley track where there is a 


curve, especially when same has a short- 


radius. Wherever it is necessary to pass 
around a curve, take turnouts or cross- 
overs, a resistance is inserted in the trol- 
ley circuit whereby the telpher auto- 
matically reduces its speed while it is 
traversing the curve or turnout, or ap- 
proaching a crossover switch. As soon as 
it reaches the other side of the curve it 
receives full voltage and continues at its 
normal speed. In regular service the 
speed varies from 300 or 800 feet per 
minute up to twenty miles per hour, or 
even more, when required. The slower 


Fig. 12.—Smpe-BEaRIna TELPHER, SHOWING 
METHOD OF SUSPENSION. 
speeds are used when the lines are short 
and where there are many curves, particu- 
larly for factory and foundry work. For 
lines running across the country a speed 
in excess of twenty miles per hour can be 
obtained, but with the higher speeds the 
cost of the construction increases, certain 
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special devices being necessary. Even for 
installations which are termed “cross- 
country work,” fifteen to twenty miles per 
hour has been found amply sufficient. 

As to what the ultimate capacity on 


grades may be, this has not been fully de- 
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to the table given above, at six miles per 
hour for 1,000 pounds on a level is only 
0.16 horse-power. It is therefore seen 
that simple allowance is made for losses 
and extra weights not provided for in 
the load, such as down-comes, buckets or 
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Fic. 13. 


The double telpher; maximum traction; capacity, four tons of coal or 95 cubic feet; speed 
800 to 1.200 feet per minute. Side-dumping bucket operated by telpherman ; controlled from e ther 


end. Telphers can be operated separately. 
Three of these double telphers ha 


ve & Capacity of 250 tons of coal per hour over 2,000 feet of 


track. Labor, power and maintenance less than one cent per ton. 


termined. Experimentally not more than 
twenty per cent has been reached as yet. 
In actual practice the greatest grade 
equipped is twelve per cent, and thus far 
there seems to be ample traction. 
Although the amount of power can be 


Fig. 15.—Evectric Horst AND TRAILER. 


easily figured out, yet it is somewhat in 
the nature of a surprise when we con- 
sider that to carry half a ton on a level 
track, at a speed of six miles per hour, 
much less than a horse-power is required, 
including all losses. This is a revelation 
to most manufacturers. The absence of 
gearing, the motors being attached direct- 
ly to the driving-wheels, gives the highest 
efficiency possible, as well as freedom 
from noise. | 

The actual power consumed, according 


í 


carriers. The power required in- 
creases greatly with the grades, 
and when this reaches certain 
limits it is deemed advisable to 
use gears in order to reduce 
weight of motors. 

Maintenance — Although tel- 
pherage has not yet been in oper- 
ation for a sufficient number of 
years to determine exactly what 
the maintenance would be, yet, at 
the same time, in lines that have 
been operated for a year and a half, the 
maintenance has been exceedingly small. 
As stated above, the driving-wheels being 
of steel, none of them has thus far shown 
any signs of wear, and trailer-wheels 
are of the same material and type 
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signs of wear or depreciation. Wherever 
a change is made from cable to solid 
rail, or where cable passes over hangers 
or brackets it is protected by what are 
called “shields,” these being arranged so 
that they can readily be replaced. The 


Fia. 14.—ELECTRIC Hoist SUSPENDED FROM TELPHER. 


cable is also protected at the hanger and 
brackets by steel shields. 

Capacity—An important feature in 
telpherage is the capacity of the line. In 
general I can say that there is no form of 
conveyor known which shows such a flexi- 


SPEED IN MILES PER HOUR, 


THEORETICAL HORSE-POWER NECESSARY TO PROPEL 1,000 Pounps AT VARIOUS SPEEDS 
AND UP VARIOUS GRADES AT SAME SPEEDS. 


which have been used on mechanical cable 
lines for ten years and are still in good 
serviceable condition. The motors, on ac- 
count of their elevated position, have 
shown a better maintenance than sta- 
tionary motors of the same type. This 
may possibly be from the extra care taken 
in their construction. In regard to the 
track, this has also shown most excellent 
results, also due to the fact that it is 
above grit and dirt and crossing teams, 
and, when well painted, has shown little 


bility. This is due to the use of elec- 
tricity, and the features which apply to 
the street railway apply also to telpherage. 
There are two factors of special impor- 
tance in relation to the capacity of the 
line: First, the speed, and second, the 
number of telphers and trailers. The 
line can be laid out with one telpher and 
a few trailers. More telphers on trailers 
may be added, and, if upon a single line, 
coupled in long trains. If it is still fur- 
ther desired to increase the capacity, the 
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line can be made double, while, if de- 
sired, the carriers may also be made con- 
tinuous so as to take boxes and barrels or 
other material as fast as it can be de- 
livered to the carriers of the telphers and 
trailers. 


Fie. 16. 


Telpher with automatic dumping bucket traversing a curve. This shows a 
elpnerage plant located at Buffalo, N. Y. This installation is interesting on account 
of its automatic features. The bucket is loaded at the cars and the load is transported by 
electricity to the end of the line. where the bucket automatically dumps its load. The 
telpher reverses itself and returns with the empty bucket to the cars for another load. 
The telpher can be operated by unskilled labor with the minimum of expense for power, 
maintenance and first cost. Power less than one horse. The material which is dumped 
intoa popper is then elevated to the upper story. This line consists of a straight section 

angie curve. A portion is cable, and the curve and the track in the buildin 
he line is supported, as will be observed from the photographs, from ordi- 
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flexibility. In one plant, about to be in- 
stalled, the proposed capacity is 250 tons 
per hour, over a distance of one-half a 
mile, the material to be distributed over 
an area of about an acre. Any one who 
is familiar with conveying will note that 
there is no other 
system that can 
do this so econom- 
ically, cheaply, 
and, in a way, so 
thoroughly satis- 
factory a manner 
as telpherage. 

The nature of 
installation varies 
with the amount 
of material to be 
carried, so that if 
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communication is necessary. Overhead 
telpherage, therefore, in manufacturing 
establishments is used for carrying the 
raw material, implements and finished 
products from one part of the grounds to 
another, from one building to another, or 
even from one part of a building to an- 
other part, moving raw material from 
cars or vessels to the works and then tak- 
ing the finished products to the railway 
station, or the wharf, for shipment; for 
conveying refuse away from the factory. 
In this connection we might mention the 
conveying of ashes or slag to the dump 
heap. 

neiphetage can also be extensively used 
for handling coal. It serves to greatly re- 
duce the cost of transportation on planta- 
tions and farms and can be economically 
used for handling coffee, sugar-cane, 
tobacco, fruits and hay and other like 


products. l 
In general, it may be said that wherever 
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nary telegraph poles, and is an excellent example of simple construction. 


The flexibility of telpherage in regard 
lo capacity is wonderful, and is a most 
important feature. In fact, it may be 
said that there is practically no limit to 
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Fra. 18. 


In sewer or trench excavation the method of oper- 


ation is as follows: The bucket has attached to it a 
trailer wheel. The bucket and wheel are lowered into 


the excavation, and the bucket when filled is raised by 
the Se holst Oon ee of the vee os 
gages the gravity ; e en y gravit 
to the place desired and is niitomatically dumped. This 
may be along the line of excavation, for refilling the 
trench, or to the right or left for unloading into carts, 
or in connection with the telpher to any desired dis- 
tance. The telpher has the flexibility of a trolley car. 
This method is a combination of telpher and gravity 
lines, and the amount of work that can be accomplished 
by it with the minimum of labor is remarkable. 


the amount to be carried is small, the ex- 
penditure need not be great. 

Figs. 17, 18 and 19 show various ap- 
plications. 

Applications of Telpherage—There are 
few factories where the installation of 
an overhead telpherage system would not 
prove a valuable investment. The ques- 
tion is often asked: Is telpherage suited 
for carrying specific articles? And the 
reply may be that it is adapted to the con- 
veying of the products of almost every 
kind of manufacturing. 

In these days of consolidation of com- 
panies, factories cover immense areas. 


19 cube feel 


eee. 


APS | 


f 
i 
75 
Z 
Z 
f 
E= 
Y 
Z 
A 
f 
A 


G 
f 
Z 
f 
f 
f 
f 
f 
f 
yj 
f 


e- 
^F N 
TIL. 

Bil 


N 7 


Heel 


Fia. 17. 


Plan and elevation of another form of double tel- 
pher with four-ton coal bucket, bottom dumping, 
cab for telpherman. The side elevation shows method 
of attachment to side of building and loading chute. 


material is to be carried to a distance, 
there is no power so flexible, so economi- 
cal in first cost of installation, costing s0 
little for power or the expense of main- 


Fra, 19. 
` Excavating and leveling in pre ring road-beds for railroads The function of the telpher is to transport the 
oes t 


hoist, bucket and load. The hoist 


e excavating and elevating. The hoist automatically brakes itself either 


upon the girder rail or grips the cable as soon as there is any longitudinal strain. Used also for scooping and 


transporting earth, sand, ashes or coal. 


The individual buildings are frequently 
large enough in themselves to utilize a 
telpher line. In many cases, on account 
of fire risks or of convenience in manu- 
facturing, the buildings are widely sep- 
arated from each other, and yet constant 


tenance, and with such great capacity, as 
telpherage. It may, therefore, be desig- 
nated a material transportation by an im- 
material fluid, and may well be called one 
of the most important of the many adap- 
tations of electricity. 
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Mr. Clarence S. Lomax, of Everett, 
Mass., has a new electrical method of 
making oxide of tin and lead. The in- 
vention contemplates the manufacture of 
the oxide of tin and lead by simultaneously 
subjecting the metal to the action of an 
electric current of sufficient quantity to 
heat the metal to the proper temperature 
and to the action of an oxidizing reagent, 
such as air, so that the heated metal will 
be oxidized by the oxidizing reagent. Ac- 
cording to the preferred method of carry- 
ing out the invention the process is carried 
on continuously, the metal being heated 
by the continuous passage therethrough 
of the electric current and the oxidizing 
reagent being continuously applied to the 
metal so heated. A suitable hearth or 
receptacle for the metal is employed, which 
is made of electrically non-conductive re- 
fractory material provided with circuit 
terminals at its ends, by means of which 
the current may be caused to pass through 
the metal and to heat the same to a tem- 
perature suitable for the application there- 
to of the oxidizing reagent in order to se- 
cure the rapid oxidation of the metal. For 
this purpose the hearth or receptacle for 
the metal is constructed so that large con- 
tact surfaces may be provided for con- 
tact with the terminals of the electric 
circuit in order that such terminals may 
be kept cool and not be injured by the 
action of the current or by the heat gen- 
erated by the current in passing there- 
through, with the consequent adultera- 
tion of the tin or lead contained therein. 
To the above end the hearth or receptacle 
has enlarged ends, which receive large 
terminal plates of copper attached to the 
terminals of the circuit, and gradually to 
taper the cross-section of the receptacle, 
so that the portion of the metal which is 
exposed to the action of the oxidizing re- 
agent shall be the smallest and uniform 
in cross-sectional area, being thereby 
heated to the highest temperature. This 
form of hearth or receptacle is employed 
because it enables the localization of the 
heating of the metal contained therein 
at the place where the oxidizing reagent 
is applied. It is also to be observed in 
this connection that the cross-sectional 
area of the metal at the middle of the 
hearth or receptacle can be varied by in- 
creasing or diminishing the quantity of 
metal in the hearth or receptacle so as to 
vary the resistance thereof, and thereby 
regulate the heat generated by a given 
current and the temperature of the portion 
of the metal subjected to the action of the 
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oxidizing reagent. In this manner the 
product can be varied. ‘The size of the 
circuit terminals should be proportioned 
to the amount of current which is intended 
to be used, so that the terminals will not 
be unduly heated by the passage of the 
current at the point where they come in 
contact with the liquid metal in the re- 
ceptacle. In order to maintain the level 
of the molten tin or lead at a constant 
height, a bar of tin or lead is gradually 
introduced into one end of the hearth or 
receptacle. The surface of the molten 
metal in the hearth or receptacle is ex- 
posed to the action of an oxidizing re- 
agent which, by combining with the metal, 
forms its oxides and is carried off in a 
fine powder. The chemical action is com- 
bustion, the heated metal burning in the 
atmosphere of the oxidizing reagent. At- 
mospheric air is used as the oxidizing re- 
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APPARATUS FOR MAKING OXIDES OF TIN 
AND LEAD. 


agent, although any other suitable reagent 
may be employed. The oxidizing reagent 
is applied only to the central or hottest 
portion of the metal, so that the metal 
subjected thereto is maintained at a sub- 
stantially uniform temperature, which 
would not be the case if the whole surface 
were exposed. For this purpose there is 
employed in connection with the hearth 
or receptacle an oxidizing chamber of 
electrically non-conductive refractory ma- 
terial which is extended over the central 
portion of the hearth or receptacle, being 
the portion thereof which is smallest and 
uniform in cross-sectional area. This 
construction, in which the metal in the 
oxidizing chambers is uniform in cross- 
section, secures uniformity of temperature 
of the metal exposed to the oxidizing re- 
agent. The oxidizing reagent may be intro- 
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duced into the oxidizing chamber in any 
manner, as by twyers, which are extended 
through one of the side walls of the oxidiz- 
ing chamber into the same and which 
preferably discharge the oxidizing reagent 
upon the surface of the molten metal. 
Two Germans, Herra Johannes 
Stocker and Hermann Zander, of Ber- 
lin, have just patented in this country a 
new insulating substance, and the process 
of making the same, which substance is 
an excellent insulating material against 
electricity and heat; also serves for steam- 
joints, and is also fire, water and acid 
resisting. It possesses the property of 
being capable of being worked, bored, cut, 
nailed, polished and the like, worked on a 
lathe, and of having threads cut thereon. 
Plates, tubes, bars and other moulded 
articles of suitable length, width and 
thickness may also be made therefrom. 
The substance may be suitably colored, 
patterned, provided with suitable re- 
cesses and elevations and the like, 80 
that imitations of marble, granite, slate 
and the Jike may be made therefrom 
which may be employed more particularly 
for covering walls; also imitation slates 
for roofing purposes, which latter have 
the advantages over natural slates of be- 
ing unbreakable, cheaper, lighter weight, 
and capable of having tongues and 
grooves formed on the plates, and thus 
being fitted closely to one another to a 
completely even surface, while the joints 
can be filled up with the same substance 
in a liquid condition, so that when the 
same is set a uniform or unbroken plate, 
roof or wall is obtained. The manu- 
facture of this substance takes place as 
follows: Three parts of caustic potash 
are dissolved in twenty parts of water, 
and a one-fourth part of borax is dis 
solved in the mixture, and then as much 
finely ground lardite (lardstone) is added 
thereto until a thick liquid paste is 
formed, which is kept for about twenty- 
four hours in a hermetically closed ves- 
sel. The addition of borax has for ite 
object to effect the complete solution of 
the lardite when dissolved with caustie 
potash, which could not be fully obtained 
with borax. By allowing the mixture 
to stand for twenty-four hours with air 
excluded the borax allies itself com- 
pletely with the greasy constituents of 
the lardite, and by this means a fully 
homogeneous lardite paste is obtained, 
which is an indispensable condition for 
obtaining a perfectly impervious final 
product. After the superfluous liquid 
has been removed from the lardite paste 
thus obtained, two parts of calcined alum 
(preferably the commercially sold and 
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so-called “feather-alum” or striated alum, 
a fibrous or wadding-like alum, which 
can be completely dissolved) are added 
thereto, and aleo, according to the de- 
sired hardness of the finished product, 
one to three parts of calcined magnesia, 
which is finally stirred with a small 
quantity of chloride of calcium and 
three parts of some greasy material. The 
object of the addition of chloride of 
calcium is to reduce to a small amount 
any moisture still existing in the mixture 
and to protect the final product against 
the reabsorption of moisture and to ren- 
der it permanently non-absorbent. The 
chloride of calcium may be dissolved in 
milk before being added to the mass in 
order to bring into action in the ordi- 
nary manner the casein contained in the 
said milk; but this is not absolutely neces- 
sary. Any suitable grease substance may 
be added, the object of this addition be- 
ing to render the substance unattackable 
by acids and other like destructive sub- 
stances. Oil would at first suggest itself 
as being the easiest to evenly mix with the 
substance; but oil easily again runs out 
of the mixture when the latter is hot- 
pressed, and therefore a somewhat large 
quantity of oil has to be employed. The 
manufacture has been found more 
economical when a grease of higher melt- 
ing-point is employed—such, for in- 
stance, as Brazilian wax, which has a 
very high melting-point and is there- 
fore preferable, as a considerable saving 
of grease is effected by its use. Brazilian 
wax is rubbed down before its addition 
to the mass in order to allow of its being 
evenly incorporated therewith. By suit- 
ably coloring the above-described com- 
pound the final product may be made in 
any desired shade of color. Where the 
compound is to be mixed with color it is 
first ground in a color mill, the mass run 
into moulds, subjected therein to a some- 
what considerable heating, dried for two 
to three hours in a drying stove until it 
contains very little moisture, and then 
finally compressed under an hydraulic 
press heated by steam, the said steam 
having a temperature of 100 degrees to 
150 degrees. Before this treatment the 
still fluid mass may, if desired, have lay- 
ers of papers, canvas or the like inserted, 
which serves as a filling material and re- 
duces the cost of the product owing to 
the cheapness of the paper. The paper 
or the like is soaked with the mass, then 
the layers laid over each other, and then 
hotly pressed. This is a special modifica- 
tion of the manufacture. If articles are 
to be made of the substance itself without 
such insertion—for instance, for insu- 
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lation purposes—the as yet unshaped or 
unmoulded but still thoroughly dry mass 
is preferably reduced to a fine powder 
and suitable moulds are filled therewith in 
which the pulverulent mass is converted 
into a solid perfectly homogeneous form 
by heat and pressure. In this manner 
the most thorough mutual adhesion of 
all the particles is brought about in such 
a way that all porosity in the final product 
is avoided and it is capable of being used 
for insulation. 

Considerable activity is being shown 
in providing means for directing the cur- 
rent of air from an electric fan to dif- 
ferent parts of the room, and a most in- 
genious device is that devised by Mr. 
Walter E. Coleman, of New Dorp, N. Y. 
In this new arrangement a rectangular 
easing is secured about the fan, and in the 
front of the same are placed a series of 


AN IMPROVED METHOD FOR DRIVING 
ELECTRIC FANS. 


deflector plates arranged to move simul- 
taneously like the leaves of a blind or 
shutter. The fan shaft is projected rear- 
wardly of the motor casing, and means 
connect this shaft with the deflectors for 
oscillating them to direct the current of 
air in different directions. In one in- 
stance this means is in the form of a 
pivoted lever, the front end of which is 
connected with the shutters or deflectors, 
the rear end having an eccentric connec- 
tion with an upright shaft, the lower end 
of the shaft being provided with a worm- 
wheel that meshes with a worm upon the 
fan shaft. In another form the inventor 
employs an endless belt traveling over 
suitable pulleys, the deflectors being also 
provided with pulleys so that they are 
completely rotated. 

Mr. Oscar Newhouse, of San Francisco, 
Cal., has discovered a method of keeping 
the edges of cutting instruments sharp 
without the necessity of any manual labor. 
Mr. Newhouse thinks so well of his dis- 
covery that he has obtained a patent upon 
the same. The invention is especially use- 
ful in fine instruments having a keen 
edge, such as razors and the like, which 
edges, as is wel] known, have minute tecth 
or projections that cause the “drag”? and 
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“pulling” when shaving. The inventor 
claims that by placing the cutting edge of 
the blade in proximity to a magnet and 
retaining it in that position for a con- 
siderable period of time, these teeth or 
projections will be drawn out by magnetic 
force so that the edge will be compara- 
tively even and much sharper. The 
manner of using the invention will be 
apparent by reference to the accompanying 
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A MAGNETIC RAZOR SHARPENER. 


drawing, which shows a razor placed 
within its usual box or casing, a bar mag- 
net being arranged within one side of this 
casing and contiguous to the edge of the 
razor. After shaving it is only necessary 
to place the razor away, as shown, and the 
magnet will be operating upon the edge 
so that it will be resharpened by the time 
it is ready for use again. The inventor 
affirms that he has carefully tested the 
arrangement and has found that the razor 
can be used a great many times without 
stropping or honing it. 

D 


Electricity in Textile Establishments. 


At the spring meeting of the New Eng- 
land Cotton Manufacturers’ Association, 
held in Boston, April 23 and 24, a medal 
was presented to Mr. Sidney B. Paine by 
Mr. Alfred E. Adams, on behalf of the 
board of government of the association. 
The resolutions stated that the board of 
government awarded the medal for Mr. 
Paine’s paper on “The Electrical Driving 
of Textile Establishments” contained in 
volume lviii of the transactions, and also 
because of its wish “to recognize the value 
of Mr. Paine’s engineering skill in the 
practical development of the electrical 
transmission of power.” Mr. Paine has 
been associated with the Edison companies 
and their successor, the General Electric 
Company, in New England territory for 
over twenty-one years. 

Ee eee 


Lecture on Power Distribution. 


Mr. W. W. McFarland, acting vice- 
president of the Westinghouse Electric 
and Manufacturing Company, will de- 
liver a lecture on “Electric Power Dis- 
tribution in Manufacturing” at Cornell 
University on Friday, May 9. The sev- 
eral different svstems of distribution and 
their relative advantages will be discussed 
and the manner of applying electric 
motors to machinery will be illustrated 
by a large collection of stereopticon views. 
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Electric Traction on Main Lines. 

In a multitude of counselors there may 
in truth be wisdom, but when each indi- 
vidual adviser advocates a course entirely 
different from that recommended by his 
fellows, the recipient of such divergent 
advice may well be excused if he post- 
pones action until there is attained a cer- 
tain measure of agreement as to the best 
procedure. The question of applying 
electricity to the operation of ordinary 
railway lines has of late occupied much 
attention, and almost every other eminent 
electrical engineer has a plan of his own 
which he is convinced constitutes an ef- 
fective solution of this very difficult 
problem. Some of them claim that this 
solution is to be found in the adoption of 
the three-phase system; Mr. Swinburne 
advocates a constant-current series sys- 
tem, and Mr. Mordey recommends a 
single-phase alternate-current system 
combined with Ward Leonard’s plan of 
regulating speed and torque by making 
each locomotive a complete substation. 
Mr. Mordcy’s paper was read before the 
Institution of Civil Engineers on Feb- 
ruary 18 last, and on the twenty-seventh 
of the same month a paper was read by 
Mr. E. Huber before the Zurich Associa- 
tion of Engineers and Architects, in 
which he also set forth the advantages to 
be gained by the Ward-Leonard system, 
and gave some particulars as to the work 
already accomplished by the Maschinen- 
fabrik Oerlikon in elaborating a complete 
scheme of heavy electric traction on these 
lines. Mr. Huber proposes to use a trolley 
line conveying to the locomotive an alter- 
nating current at a potential of about 
15,000 volts. By means of a motor-gen- 
erator on the locomotive this current is 
used to generate a continuous current at, 
say, 700 volts, which in its turn is used 
to drive the axle motors. By altering the 
excitation of the fields of these motors, 
and of the continuous-current generator, 
the speed of the locomotive can be varied 
in a practically continuous fashion without 
wasting current in external resistances, as 
is necessary with the series-parallel con- 
troller used for motor tramears. Mr. 
Huber claims that for main-line traction 
locomotives must be used, the plan of 
using separate motor vehicles running at 
frequent intervals, while suitable for cer- 
tain kinds of passenger traffic, being quite 
unfitted for handling the heavy goods 
traffic on which our railways earn so large 
a proportion of their profits. Moreover, 
a change to single-car trains would upset 
all existing time-tables, disturb the pres- 


-ent arrangements for transfer of traffic 


between different main lines or between a 
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main line and its branches, and would, m 
other respects, cause great inconvenience to 
the management. Accepting the use of a 
locomotive as necessary, Mr. Huber holds 
that these should be able to take a train 
of 250 tons up a gradient of 1 in 100 at 
a speed of twenty-five miles per hour, and 
to do this he estimates that 575 horse- 


: power are necessary as measured at the 


drawbar. Such a locomotive is now being 
completed by the Oerlikon company. This 
locomotive is to be worked on the Ward- 
Leonard system, being fitted with a motor- 
generator taking up a single-phase alter- 
nating current at 15,000 volts, and trans- 
forming it in a continuous current at 700 
volts, which will be used for driving the 
motors. It will be capable of working 
at the rate of 700 horse-power as meas- 
ured at the drawbar, and will be able to 
exert a drawbar pull of five tons when 
running at a speed of twenty-five miles 
per hour. Its weight, in working order, 
is forty-four tons, made up as follows: 


Tons 
Frames, wheels and car body....... 15 
Motor-generator and exciter........ 16 
Regulating gear, conductors and col- 
ICClORE sce ETEA EO EEREN 
Brake arrangements.............06. 1 
AXICINOLOIS ocd eked Raa eats 11 


A three-phase locomotive of equal power 
would weigh only about thirty tons, but 
Mr. Huber holds that this advantage in 
weight is more than offset by the diffi- 
culties arising in connection with the trol- 
ley wires of a three-phase system. At 
least two such wires would be required, 
and in spite of the results obtained on the 
Berlin-Zossen line, it would seem that the 
system is badly adapted for use on rail- 
ways having, like ordinary lines, numer- 
ous branches involving complicated 
switches and tunnels in which the space 
to accommodate even a single trolley wire 
is barely attainable. It is, of course, ad- 
mitted that a trolley wire at 15,000 volts 
is prohibited in most cases by government 
regulations, but Mr. Huber does not 
despair of obtaining an alteration of the 
law in this regard, and the con- 
struction by his company at a heavy 
outlay of the forty-four-ton locomo- 
tive above referred to has no doubt 
been undertaken with a view to providing 
officials with an object lesson as to the 
efficiency of the safeguards provided for 
the protection of the passengers and staff. 

Assuming that 575 effective horse- 
power are needed to take a train weighing 
in all 250 tons up a gradient of 1 in 100 
at twenty-five miles per hour, Mr. Huber 
holds that it will be quite possible to get a 
total electric efficiency of seventy-five per 
cent in the locomotive equipment. Hence, 
to obtain 575 horse-power at the drawbar, 
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565 kilowatts must be supplied to the 
motor-generator from the line, which with 
a mean tension of 14,000 volts, and a lag 
of ten per cent in the current, requires 
the strength of this current to be forty- 
five amperes. Such a current is by no 
means excessive, and can be safely carried 
by the ordinary eight-millimetre trolley 
wire as used on street railways. It is 
proposed to use a rail return, although as 
a result it becomes necessary to supply 
the alternating current at a low perio- 
dicity. The Oerlikon company proposes 
sixteen periods per second, and with this 
the rail will have twenty-seven times the 
resistance of an equivalent section of pure 
copper. With rails weighing each seventy- 
five pounds per yard, there would thus 
be a drop of 180 volts in a distance of 
twenty-five miles, assuming two trains to 
be taking current on this section. Such 
a drop is, of course, very much greater 
than is permitted with rail returns con- 
veying continuous current; but with alter- 
nating currents, as in the present case, 
questions of electrolysis hardly arise, and 
Mr. Huber holds that experiments by his 
company show that by the adoption of 
negative boosters and the like little 
trouble of any kind is to be expected from 
the use of the rail return. 

It is proposed to fix the generating 
stations seventy-five miles apart. A long 


distance between such stations is advan- 


tageous, as the greater the length of line 
operated from one station the more uni- 
form the load on the plant, so that the 
machinery held in reserve may be pro- 
portionately much less than if a greater 
number of generating stations less widely 
separated were uscd. Taking the thirty- 
seven and one-half miles between one sta- 


tion and the midpoint, Mr. Huber as- 


sumes that the heavicst load to be ex- 
pected on this section will not exceed that 
due to two trains at 12.5 miles from the 
station, two at twenty-five miles and two 
at 37.5 miles. Each of these trains 18 
assumed to require 565 kilowatts. In 
practice the trains on such a section 
might be more numerous, but they would 
not all be simultancously exerting their 
maximum power. Up to the 12.5-mile 
point there would be six eight-millimetre 
trolley wires, from this point up to 
twenty-five miles four such wires, and for 
the remaining section two. The losses 
in transmission are then estimated to be 
as follows: 


Loss in Lossin 
: Number 7 aiis. 
ee of Wires. Gata: Kilnwatta. 
0 to 12 5 miles..... 5 81 37 
12.5 to 25 miles.... 4 54 16 
25 to 37.5 miles.... 2 27 4 
Total. .... .. 162 57 
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Hence the total loss in resistance of line 
and rails on the 37.5 miles would be 219 
kilowatts or about 6.1 per cent of the 
energy sent into the trolley wires at the 
generating station. If the voltage at the 
twenty-five-mile point is taken at 14,000, 
it must be 14,825 at the generating sta- 
tion, and will have fallen to 13,655 volts 
at the 37.5-mile point. Much lower ten- 
sions than these would be uneconomical, 
and higher tensions, Mr. Huber states, 
are not desirable, since 15,000 volts is at 
present about the limit at which currents 
can be generated direct without special 
difficulty. Taking these voltages, the 
copper required, including rail bonds and 
an allowance of twenty per cent for sta- 
tion tracks, would average four tons per 
mile of double track. 

For the safe employment of such high- 
tension currents an entirely new arrange- 
ment of trolley-wire suspension and cur- 
rent collecting has been worked out by the 
Oerlikon company. Probably owing to 
the fact that patents are pending, Mr. 
Huber did not explain this in much de- 
tail, but apparently the trolley wire is to 
be supported in every case either from the 
side or below, but not, as is the usual 
practice, from above. The under-running 
trolley is therefore abandoned. This 
would seem likely to make it difficult to 
arrange conveniently the necessary 
switches and crossings, but Mr. Huber 
claims that, on the contrary, it greatly 
facilitates their laying out and working; 
but in the absence of detailed drawings 
it is impossible to judge how far this con- 
tention is justified. 

With the type of locomotive proposed, 
it will be quite easy to work the large sta- 
tions and their sidings with continuous 
current generated at, say, 700 volts. This 
would be picked up by the locomotive, by a 
special collector, from a third rail. There 
would also be no difficulty in incorporat- 
ing with the train single cars from branch 
lines, worked on the 700-volt continuous- 
current system. The motors of these cars, 
when thus added on to the main-line 
train, could be supplied with the current 
from the motor-generator on the main- 
line locomotive, and be controlled by the 
crew on the latter, without requiring any 
alteration in the electric equipment of 
either car or locomotive. It would, in- 
deed, be possible to assist a train over 
heavy portions of the line by coupling to 
it a car provided with motors only, and 
without the motor-generator plant fitted 
to the locomotive proper. The motors of 
this car would be supplied and regulated 
from the main locomotive. In addition 
to the great facility with which speed and 
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power can be regulated with a locomotive 
of the type described, another advantage 
should be mentioned—viz., the ease with 
which power can be returned to the line 
on descending grades or in stopping at 
stations, or the like. There are other 
systems of electric traction in which it ig 
claimed that energy can be restored to the 
line in similar conditions to the above, 
but in general it is necessary for this that 
the speed of the locomotive must exceed 
a certain limit, whereas with the Ward- 
Leonard arrangement energy can be re- 
turned in this way at almost any speed of 
running by suitably adjusting the gen- 
erator and motor fields. 

Mr. Huber has promised on a future 
occasion to read another paper on the sub- 
ject, in which drawings will be exhibited, 
and more information given as to the de 
tails of the electrical arrangements, and 
to submit a complete scheme for the work- 
ing of the Gothard railway on the system 
proposed.— Engineering. 
> 
An Electrical Commission Forming. 


Preparations are being made for the 
mecting of the Electrical Commission 
named in an act recently passed by the 
legislature. The work of the commission 
is described as follows in an item in the 
Supplemental Supply Bill: 

Twenty-five hundred dollars, or so much 
thereof as may be necessary, is hereby 
appropriated for defraying the expenses 
of a commission, to be composed of Ed- 
ward A. Bond, state engineer and sur- 
veyor; Charles P. Steinmetz and Harold 
Winthrop Buck, hereby appointed for in- 
vestigating as to the necessity for the es- 
tablishment of a state electrical labora- 
tory to provide independent, authorita- 
tive information on questions of electrical 
science, and an official standardizing 
laboratory for electrical measuring in- 
struments, apparatus and standards for 
the protection of municipalities and the 
general public in the use of electrical en- 


ergy and of the producers of electrical en- . 


ergy. Said commission is hereby directed 
to report to the legislature at the opening 
of the session of 1903, and if, in their 
judgment, the establishment of said elec- 
trical laboratory is necessary, to prepare 
and submit in connection with their re 
port, detailed plans and specifications for 
the construction and equipment of such 
laboratory accompanying said plans with 
a specific and detailed statement of the 
cost thereof. 


e 


The ELectrican Review, of New 
York, has brought out a magnificent 
“Twentieth Anniversary” number. It re- 
produces some sketches of a dynamo-room 
in the year 1882. The machinery looks 
hardly more old-fashioned than the work- 
men and visitors.—Invention, London. 
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WIRELESS TELEGRAPHY INVENTION. 


A CAUSTIC SUMMARY BY PROFESSOR 
SYLVANUS P. THOMPSON IN THE 
LONDON “SATURDAY REVIEW.” 


Although Signor Marconi is not the in- 
ventor, but the skilled exploiter, of teleg- 
raphy without wires, every one .must ad- 
mire the splendid success of his achieve- 
ment in sending intelligible signals over 
1,500 miles across the Atlantic. Of ulti- 
mate success in establishing regular wire- 
less communication between the two con- 
tinents there can be no question. The 
original inventor of the wireless tele- 
graph, Professor Oliver Lodge, had sup- 
posed its limits of operation to be a few 
hundred yards. Signor Marconi two years 
later gave us reason to think that the 
range might be extended to a few miles. 
He pushed his methods until he attained 
distances of twenty, thirty, even ninety 
miles. Suddenly he astonishes us with 
messages to Newfoundland consisting of 
but a single repeated letter, and lastly he 
receives from England intelligible records 
upon a ship that is nearing the American 
coast. 

To the uninitiated this sudden exten- 
sion of range seemed so-remarkable that 
the news from Newfoundland was received 
with much incredulity. Those, however, 
were not taken by surprise who knew Sig- 
nor Marconi and were aware of the exten- 
sive preparations made at the station at 
Poldhu, of the powerful engine employed 
to drive the alternator, of the array of 
twenty masts over 200 fcet high erected to 
constitute a transmitting battery for the 
electric waves. The success was the out- 
come of a determined plan of campaign. 
This brilliant result marks, however, a 
change in the instrumental methods 
adopted by Signor Marconi. It may be 
worth while to attempt in untechnical 
language to explain wherein the difference 
lies. The two methods may be distin- 
guished by the names of their respective 
originators as the method of Lodge and 
the variety due to Tesla. 

In the method of Lodge, the Hertzian 
waves (or electric waves) generated by a 
snapping spark between the polished balls 
of a so-called “oscillator” are received at 
the distant station upon a receiving ap- 
paratus consisting of an’ extended arm or 
conductor in combination with a “co- 
herer,” a sensitive tube containing minute 
metal filings, by means of which a local 
battery is relayed on to a suitable tele- 
graph instrument, usually a Morse sounder 
or recorder. The coherer is kept in its 
sensitive state by receiving gentle vibra- 
tions from an automatic “tapper.” Every 
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time that a spark is caused to pass in the 
oscillator a flight of ethereal waves is sent 
out, and each such flight of waves acting 
through the coherer at the receiving end 
delivers a signal in the telegraph instru- 
ment. By careful experimenting and un- 
stinting expenditure on instruments Sig- 
nor Marconi gradually increased the range 
of working from the 200 yards of Lodge’s 
earlier successes up to ninety miles and 
more. He elongated the extended arm or 
aerial conductor; he used finer powders in 
the coherer; he used more sensitive tele- 
graphic receivers, and he perfected under 


- the meaningless name of “jigger” the in- 


duction coils in prior use. 

In the apparatus of Tesla torrents of 
high-frequency sparks are poured out 
from a secondary induction coil at a place 
in the circuit where the discharge is blown 
aside by a magnetic field or—as in Elihu 
Thomson’s variant—by a blast of air. 
Every one of such recurring sparks starts 
its own wave, with effects that are cumu- 
lative and therefore capable of being de- 
tected at much greater distances. The 
particular disposition of machinery at 
Poldhu is understood to be due to Pro- 
fessor Fleming. The precise nature of 
the detecting instrument used by Signor 
Marconi in Newfoundland has not been 
made public, but in the successful com- 
munications made in mid-Atlantic a 
coherer relayed upon a recording tele- 
graph instrument was employed. 

When Signor Marconi came to this 
country five years ago, and conducted ex- 
periments under the ægis of the Post Office 
otlicials across the Bristol Channel, he was 
still employing the Righi “oscillator,” and 
the method of Lodge, with a coherer to 
relay the signals to a telegraph instru- 
ment, and an automatic tapper. From 
the patent which he took out about that 
time—a document in which he apparently 
puts himself forward as the inventor of 
oscillator, coherer, tapper and all—it would 
appear that the only real point of novelty 
that he could embody in his claim was 
that of connecting one end of his coherer 
to the earth while the other was connected 
to an elevated and insulated conductor. 
All else is simply detail or surplusage. 
It is a very thin claim and has this in- 
herently weak point, that it is quite easy 
to make a coherer work in some other way 
—as in fact Lodge did at an earlier and 
Professor Slaby at a later date. The man, 
however, who in 1897 wants to get valid 
patents must avoid actually claiming the 
things made public in England in 1894. 
So it was probably wise of Signor Marconi 
to avoid making any broad claims to the 
coherer, the automatic tapper, or any of 
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the features of wireless telegraphy already 
invented by Lodge. He does not claim 
them, though audaciously describing them 
as novelties. Nor do Professor Slaby and 
Count Arco make any such broad claims 
in the system of wireless telegraphs which 
they have independently perfected, and 
which has been adopted in the German 
Navy. Both Signor Marconi and Pro- 
fessor Slaby must be content to patent de- 
tails only—each his own—since neither 
of them can put himself in the position 
where Oliver Lodge stands as the original 
inventor. 

Now comes the amusing turn of the 
whole business. Flushed with his trans- 


atlantic success, Signor Marconi, though- 


he has never once dared to contradict the 
prior claims of Professor Lodge, sends, 
through some of his underlings, communi- 
cations to the news agencies whining about 
the doings of Professor Slaby and Count 
Arco. His grumbles are duly cabled over 
from New York and find credence in the 
English press. But the Slaby-Arco sys- 
tem is as much a lineal descendant of 
Lodge’s earlicr work as is Signor Mar- 
conis. Both of them employ Lodge’s 
methods, in that both of them use a 
coherer to relay Hertzian waves upon a 
telegraphic receiver, and both of them em- 
ploy an automatic tapper. Eliminate 
these features, due to Lodge, of coherer- 
relay and tapper, and both Marconi and 
Slaby collapse. So Marconi, who uses— 
without acknowledgment—these devices 
of Lodge, mouths out denunciations of 
Slaby, who dares to use the same devices 
for the same purposes! It is a pretty 
quarrel. If Signor Marconi imagines that 
his thin patent claims entitle him to a 
monopoly of the ether for the purpose of 
transmitting signals he is much mistaken. 
His dog-in-the-manger policy toward Pro- 
fessor Slaby is simply silly, and the more 
so because neither of them can either 
transmit or receive a signal “wireless” 
message in the United States without in- 
fringing the patents of Professor Oliver 
Lodge. It seems like the irony of fate that 
Professor Lodge, the well-known prin- 
cipal of the University of Birmingham, 
after expounding the principles of wire 
less telegraphy in London and at Oxford 
in 1894 should find himself pushed aside, 
first by the Italian, who by dint of adver- 
tisement gains the public ear, and then 
by the German professor, and vet should 
actually stand master of the transatlantic 
situation because he holds the master 
patents in the United States. It is said 
that Llovds has made an agreement with 
Signor Marconi for fourteen years. Per- 
haps Lloyds was not aware of the question 
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as to where the patent rights lie. Signor 
Marconi may whine as he pleases about 
other men snatching the rewards from a 
scientific investigator; that is precisely 
what he himself has been trying to do for 
these last four or five years, his victim 
being an Englishman who wae first in 
the field, and who, if he but knew it, is to- 
day master of the situation. 
ee e 

A Wireless Telegraph International 

Conference. 

[From the New York Sun.} 

An international conference upon wire- 
less telegraphy, apparently now almost 
provided for, is a novelty required by the 
advance of science, and is stimulated, per- 
haps, by such commercial developments as 
the trustification of the steamship lines 
plying between Europe and America. 

One government at war with am 
can seize the end of a cable and ce 
all messages over it, but with the wire 
telegraph some fellow in the backwor 
might send out news beyond the reach 
official control. Some new arrangemen, 
between nations may be desirable. 

Then, again, the Marconi company may 
establish its patents in America, while the 
Slaby-Arco company prevails in Germany. 
How shall wireless communication be ef- 
fected at all under those circumstances, 
except through special international ad- 
justment? We note in Electricity that 
Rear-Admiral Bradford, under whose 
supervision the wircless telegraph is being 
experimented with in the Navy Depart- 
ment, thinks that “none of the wireless 
telegraph companies has ‘patent rights 
which are legally binding.” If that is so 
the multiplication of wireless telegraph 
companies may greatly increase the necd of 
some international understanding. 
> 


Railway Telegraph Superintendents. 


The twenty-first meeting of the Asso- 
ciation of Railway Telegraph Superin- 
tendents will be held at Chicago, June 
18, 19 and 20. Arrangements have been 
made for holding the mecting and the 
accommodation of members at the Strat- 
ford Hotel (formerly the Leyland), corner 
Michigan and Jackson boulevards. In 
addition to providing a convention hall, 
a room has also been sct aside for ex- 
hibits. It is expected that the attendance 
will be quite large. Members are invited 
to correspond direct with the manager of 
the hotel, Mr. George B. Weaver, stating 
rooms they desire. 

The executive committee of the asso- 
clation consists of Mr. C. F. Annette, 
president; Mr. J. H. Jacoby, vice-presi- 
dent, and Mr. P. W. Drew, secretary. Mr. 
Drew's address is Colby & Abbott Build- 
ing, Milwaukee, Wis. 
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A University Course in Telephone 
Engineering. 

Purdue University, at La Fayette, Ind., 
seems to be the first technical institution 
to recognize the growth and importance of 
the telephone field, and give the eubject 
special department consideration. One 
leading telephone engineer says, “Some 
college men have two weeks’ study of the 
transmitter and receiver, and master the 
traneposition diagram,” and are thus pre- 
pared to go out into telephone work. 

Generally the student looks forward to 
dealing with heavy transmission prob- 
lems, involving great units, and naturally 
depreciates any apparatus requiring feeble 
currents to operate them. He little real- 
izes that the latter requires as much, if 
not more, thought and greater care. He 
regards the telephone instrument aa the 
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not like climbing poles. When he wants 
to see an exchange, he sees the legendary 
sign upon the door, “No admittance.” 
Students at Purdue Universitv will not 
be confined to studies of transmitters and 
receivers and transposition diagrams, nor 
will their work be confined to theoretical 
and mathematical lines. These considera- 
tions will go hand in hand with practice, 
and each student will build circuits, will 
connect up relays, repeaters, retardation 
coils and condensers and make complete 
working combinations of standard sub- 
scriber sets and circuits, office trunks, toll- 
recording trunks and interexchange 
trunks. He will study considerations of 


balance and requirements of supervision; 


also the methods of operating, of handling 
local and long-distance traffic and make a 
complete study of traffic problems. 


PURDUE UNIVERSITY, LA FAYETTE, INDIANA. 


sole representative of the telephone 
science and quite beneath his notice. 

The principal cause of this student 
apathy and distrust of the telephone busi- 
ness as a career has been the lack of 
knowledge of telephone matters by the 
general public, the unwillingness of the 
old companies to discuss features of their 
apparatus, even their unwillingness to let 
many of their employés know anything. 

With the telephone business in a com- 
paratively lock-and-key state it is no 
wonder that the students prefer to follow 
something they are more sure of. They 
have no chance to realize or even appre- 
ciate a fractional part of the business; all 


_ they can see is the line gang at work, and 


the instrument man. Naturally, one does 


Several companies have donated their 
standard apparatus so that a student may 
have access to actual practice in nearly 
every system of prominence. 

A student finishing such a course will, 
in a short time, become a valuable man 
for any telephone company, operating or 
manufacturing. With the advantage of 
starting into work equipped with the gen- 
eral outline of what knowledge he re- 
quires, it will be easier for him to ac- 
quire it than a young man starting in 
blindly. So much time is wasted by young 
men who work about, not knowing what 
they want to do. No waste of time would 
result if each man knew just what to do. 
There would be no groping about. How 
much better would an instrument man 
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be if he knew the whole system? And so 
would every one do better. Such a state 
is hardly possible, each man an engineer, 
yet it 18 claimed that one big company 
expects eventually to have college men 
from president to janitor. | 

The design of a telephone system is 
founded upon just as broad principles as 
a power system. While no fundamental 
formula exists aa yet, there will be some 
when the business grows older. Telephony 
is but five years old. Of course there were 
a few years back of 1897, but one does not 
like to describe those days as times of 
real telephone business. Then if an ex- 
change had 2,000 subscribers it was a 
wonder. Now exchanges of 20,000 lines 
are to be common property. It is not 
unsafe to say that there will be 10,000,000 
telephones in use very soon. It costs from 
$25 to $500 to build a complete sub- 
scriber’s equipment. Putting the average 
very low, $50, this would mean $500,000,- 
000 worth of property with a depreciation 
percentage of ten to fifteen per cent. To 
have talent enough to save even one per 
cent a year on this investment would 
mean $5,000,000; surely it is worth while 
trying to advance the state of telephone 
science. 

Already Purdue University has received 
letters from manufacturing companies of- 
fering every graduate a position. There 
are more positions offered than can be 
filled. Some of the positions offered are 
very flattering to the university and the 
students concerned. It is safe to say that 
telephone engincering has earned a place 
in technical schools, and will fill an im- 
portant place in the lives of many future 
great telephone men. 

Mr. J. C. Kelsey is in charge of the 
telephone work which, although only re- 
cently organized, is one of the leading 
departments of the School of Electrical 
Engineering of the university. 
< 
Electric Railway Equipment Business 

Acquired. 


The Westinghouse Electric and Manu- 
facturing Company has made an agree- 
ment with the Lorain Steel Company, 
whereby the Westinghouse company ac- 
quires the electric railway equipment 
business of the Lorain company, formerly 
carried on under the name of the Steel 
Motor Company, at Johnstown, Pa. 
The Westinghouse company will still 
continue to maintain the works at 
Johnstown, Pa., and sell the Steel motor 
as an adjunct to its own electric railway 
business. These equipments hereafter 
shipped may now be supplied with the 
nose spring suspension, covered by the 
patents controlled by the Westinghouse 
and General companies. 
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ELECTRICAL MINING NOTES. 


ELECTRICITY IN THE PAS DE CALAIS DIS- 
TRICT OF FRANCE. 

The coal basin of the Pas de Calais 
comprises about 146,000 acres, and there 
are seventy-eight mining shafts. The in- 
spector for the French Government, M. 
Fèvre, reports that 14,600,000 tons of 
coal were mined during the year 1900, 
that coal-cutting machines are being 
adopted with success and profit, and that 
electric installations are being proceeded 
with. 

THE USE OF PORTABLE ELECTRIC MINER'S 
SAFETY LAMPS IN BRITISH COAL 
MINES. 

The Sussmann lamp continues to be the 
only lamp in use of the portable electric 
type in British collieries, but it appears 
to be making its way slowly and surely. 
At Murton colliery, near Sunderland, the 
property of the South Hetton Coal Com- 
pany, 1,000 lamps have been in use for 
several years, and the management ex- 
presses itself as perfectly satisfied with 
them. Considerable difficulty was expe 
rienced to induce the men to use them 
when they were first introduced, but they 
now would not be without them. The 
lamp gives from two and one-half to three 
times the light of the ordinary oil lamp, 
the Davy and its successors that are used 
in mines, and in addition it gives a white 
light by means of which coal can be dis- 
tinguished from other matter, an im- 
portant point in some cases. At another 
colliery, in the county of Durham, 300 
Sussmann lamps have been in use for 
nearly as long as those at Murton, also 
with success. In Lancashire, also, at the 
Wigan Coal and Iron Company’s col- 
lieries, 250 lamps have been in use for the 
past eighteen months. At the collieries 
in the Durham district the secondary bat- 
teries are made and repaired at the col- 
lieries so that the cost is considerably re- 
duced, but it does not yet come down to 
that of the oil lamp. 


AN ELECTRIC BRAKE FOR A WINDING 
ENGINE. 


Notwithstanding the fact winding by 
electric motors seems so absurd to mining 
engineers, it is gradually making its way. 
In the counties of Durham and York- 
shire it often happens that what is called 
a “staple pit” is put down from one seam 
to another below it for the purpose of 
bringing up the coal from the lower to 
the higher seam, the latter being that 
from which it is taken to the surface. 
Staple pits are usually “in bye,” as it is 
termed, some distance from the shaft and 
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near the working face. At such a “staple 
pit,” at a colliery in Yorkshire, Messrs. 
Ernest, Scott & Mountain, of Newcastle- 
on-Tyne, have fitted up a winding engine, 
consisting of a drum geared to an electric 
motor of the continuous-current type. 
The special feature of the installation 
is the fact that the brake is also electrical. 
Usually braking both for hauling and 
winding engines is done by means of a 
band encircling a portion of the winding 
drum, which is lagged with removable 
wood blocks for the purpose; and the 
brake is applied by a steam cylinder at- 
tached to the end of the brake strap. In 
the winding plant referred to above, two 
brakes are provided, one a mechanical 
foot-brake, applied by the driver in the 
usual manner, and the other an electro- 
magnetically controlled brake which is 
applied automatically. A brake drum is 
fixed upon an extension of the motor- 
shaft, with the usual lagging, and on the 
periphery of this a brake strap works, 
which, when the motor is at rest, applies 
pressure to the periphery of the drum, 
the pressure being provided by a spring 
at the end of the strap. Opposing the 
pull of the brake spring is an electro- 
magnet, which is in circuit with the coils 
of the armature of the motor. As soon as 
current is allowed to pass into the motor 
the electromagnet overcomes the pull of 
the spring and the drum is relcased. If 
the current ceases from any cause (and 
also when it is turned off in the usual 
way on the arrival of the cage at the top 
of the “staple’) the spring again over- 
powers the electromagnet, and the brake 
is applied. The arrangement is very 
similar to the brake arrangement shown 
at the Glasgow Exhibition in connection 
with the Hoe printing apparatus of the 
Glasgow Herald. In that case a brake 
strap was always applied to a drum pro- 
vided for the purpose, except when an 
opposing electromagnet overcame the pull 
of a spring, the coils of the magnet form- 
ing part of the motor circuit. And in 
case of accident, by pressing one of the 
pushes fixed at different parts of the ma- 
chine, the current was cut off the Oppos- 
ing electromagnet and the spring allowed 


to apply the brake, the machine coming 
quietly. to rest. 


THE ORDINARY SAFETY LAMP vs. THE 
ELECTRIC LAMP IN FRANCE. 


The usual struggle is going on between 
the oil-fed safety lamp and the electric 
lamp with battery attached. In France 
another advance has been made on the 
part of the oil-fed lamp which brings it 
nearer the electric Jamp in the matter 
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of the light given. Marsaut lamps, fed 
with petroleum spirit, are being used in 
the fiery districts of the Lens collieries, 
also the Dourges, Bruay and Liévin col- 
lieries. The petroleum spirit referred to 
is taken to mean the same spirit that is 
used in the petrol engines employed on 
motor cars. It is a later distillation of 
the petroleum, has a lower flashing point 
but a much greater calorific value for a 
given bulk and weight. It is stated that 
the lamps using the petrol spirit are 
locked with the Wolf magnetic lock, which 
is officially permitted by the French Gov- 
ernment department. 


MAGNETIC LOCKS AND ELECTRIC LIGHTING 
APPARATUS FOR MINERS’ SAFETY 
LAMPS, 


It is very interesting to watch the ef- 
forts of inventors to avoid going the whole 
hog in the matter of the use of electricity 
for portable miner’s lamps. The progress 
of the use of the Sussmann, the only elec- 
tric lamp on the market, is very slow, even 
in France and Belgium, where greater 
opportunity is given for new inventions to 
have a trial, but the aid of electricity is 
called in at every step to make the exist- 
ing lamps more safe. Thus, in the United 
Kingdom, lamps are now very largely 
locked by means of a steel pin which sliaes 
into a recess provided for it, Just as the 
bolt of a door does, and which can only be 
withdrawn by a powerful electromagnet 
applied below the pin, and the electro- 
magnet is only kept in the lamp-room on 
the surface. Also, miners’ safety oil 
lamps have a troublesome knack of going 
out if they are not very gently handled, 
and as it may mean death to open a lamp 
IN some mines, `n case of gas being about, 
it means that the lamp which is extin- 
guished has to be sent to the surface to be 
relighted. Apparatus is now arranged, 
however, for lighting the lamp without 
opening it by either a spark or a hot wire, 
the heat in both cases being produced by 
an electric current from a battery of ac- 


cumulators which can be placed consider- 


ably nearer to the working face of the coal 
than would otherwise be possible. Neither 
of these ideas is new, but they have re- 
cently been revived in view of the pos- 
sible competition of the electric miner’s 
lamp, and are making considerable prog- 
ress commercially, one firm in South 
Wales having as many as 3,000 lamps 
fitted both with magnetic locks and elec- 
tric lighting apparatus. Time is also 
saved when the colliers are going down 
the pit in the morning by the use of this 
arrangement. Without something of this 
kind all the lamps have to be lighted be 
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fore the first of the men arrive. With 
this lighting apparatus no lamps are 
lighted. As each man appears at 
the window of the lamp-room he 
is given his lamp, not lighted, which 
he places for an instant on a small 
table close at hand, on which are con- 
tacts in connection with a battery and in- 
duction coil, and it lights usually as 
quickly as he can walk by in the proces- 
sion of men going to the pit-top. 
ELECTRICITY v8. HYDRAULIC POWER FOR 
PUMPING IN COLLIERIES. 

One of the great troubles that many 
mines have to face is water. If water- 
bearing rocks are tapped, the water runs 
into the mine and has to be dealt with, 
and it often happens that they are. M. 
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ciency, absolute safety as regards fire- 
damp, ter trustworthiness in working, 
the ability to work when the machine is 
under water, reduction of engine space 
underground to a minimum, while the 
slightly higher first cost is largely com- 
pensated for by the greater certainty of 
working. 

THE STOPPAGE OF A COLLIERY OWING TO 

FAILURE OF ELECTRICAL SUPPLY. 


There is a small colliery near St. 
Helens, in Lancashire, England, which is 
worked entirely by electricity, the current 
being taken from the local tramway serv- 
ice. Recently a supply feeder—that from 
which the colliery was supplied—was 
faulty and the supply of current was 
stopped for a few hours, with the result 
that the mine was stopped, the men un- 
derground could not come up, and no 
operations could be carried on. 
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The design is a bold columnated treat- 


ment of the Corinthian order. Thecolumns 
are carried well down toward the ground 


to give height to the facades. The facades 


will be well accentuated by elevated pedi- 


ments and tower effects over the main en- 
trances and at the corners. Over the ac- 


centuated places, as well as over the twin 
columns, which form a pleasing variation 


of the treatment of the facades, oppor- 


tunity for ample sculptural decoration is 


supplied. 

The fenestration is bold and appro- 
priate, giving ample light and substantial 
wall treatment. On two sides of the build- 
ing are to be loggias which will add pleas- 
ing effects of light and shadow. There 
will be numerous openings on the facades, 


THE ELEcTRICcCITY BuiLDING, Now BEING CONSTRUCTED AT THE LOUISIANA PURCHASE ExposiTIon, ST. Louis, Mo. 


Laponche, in Ingentuer des Arts et Manu- 
factures, has recently discussed the ad- 
vantages and the reverse of electricity and 


hydraulics for the purpose. He con- 
cludes that where the mine has a central 
station for generating current, or where 
it is near a public supply service, elec- 
tricity is the agent which affords the 
simplest and most economical installa- 
tion so far as first cost is concerned. He 
thinks, however, that the efficiency is not 
high, that there is danger of explosion, 
that it is impossible to work when the 
apparatus is drowned, that the insulating 
substances deteriorate with damp; though, 
on the other hand, the power can be ap- 
plied anywhere. He continues, when new 
plant has to be put down, hydraulic trans- 
mission best solves the problem of pump- 
ing from great depths, as to the’advan- 
tages of electricity it adds higher eff- 


ELECTRICITY BUILDING. | 


nann 


ONE OF THE BIG EXHIBIT BUILDINGS AT 
THE LOUISIANA PURCHASE EXPOSITION. 


The Electricity Building is now being 
constructed. The contract for it was 
awarded on March 8 to William Goldie 
Sons Company, the contract price being 
&399,940. The building was planned by 
Walker & Kimball, of Boston and Omaha, 
who were chief architects of the Omaha 
Exposition. The structure will be located 
on the main central avenue and form one 
of the leading elements of the main ex- 
position picture. It will have a frontage 
of 650 feet toward the north and 525 
feet toward the east, facing the main 
lagoon. 


such as exhibitors always seek in selecting 
their exhibit space. The plan of the build- 
ing is simple and well treated, showing an 
effect to supply as much exhibit space as is 
}ossible with the 292,000 square feet of 
fioor space. The exhibit space is compact 
and symmetrical. An extensive balcony 
will sweep around four sides of the build- 
ing, supplying 100,000 square feet of ad- 
ditional space. 

A tremendous traveling crane, to be 
used in the installation of the big elec- 
trical machinery which is to be shown in 
the building, will run on tracks in the 
western bay. Two large toilet rooms are 
to be located in the court of the building. 
The doors of the building will be of large 
dimensions, eleven by eighteen feet. The 
building will have 176 trusses, the largest 
span being eighty-two feet in length, 185 
tons of iron and steel being used. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Influence of Hydrogen on Iron. 

Some interesting experiments have late- 
ly been carried on by Herr R. Heyn at 
Reichsanstalt at Charlottenburg in study- 
ing the influence of hydrogen upon iron. 
The gas was allowed to act upon iron at a 
red heat and it was found that the metal 
was considerably affected. Iron heated to 
redness and plunged in an atmosphere of 
hydrogen, then tempered in water, be- 
comes very brittle and this brittleness is 
especially - remarkable in cold-bending 
tests. If the iron be again heated even at 
a low temperature in a water bath or oil 
bath it regains some and occasionally all 
of its original properties. The same thing 
happens when iron is allowed to remain 
in the open air at a normal temperature, 
the time required for it to attain its nor- 
mal condition varying with the constitu- 
tion of the piece of iron under test.—Elec- 
trical Engineer (London), April 11. 


A 


The Transmission of High-Tension 
Energy on the Continent. 


Where hydraulic energy in the imme- 
diate vicinity of industrial centres is 
becoming rather scarce, long-distance 
power transmission with high voltage is 
now being resorted to in a great number 
of cases. A thirty-seven-kilometre (twenty- 
three miles) transmission at 20,000 volts 
is being constructed to supply Como with 
energy. In the vicinity of Zaragosa, in 
Spain, two plants of 4,000 and 6,000 
horse-power, respectively, are being in- 
stalled. The power obtained will be 
transmitted at 30,000 volts over a distance 
of forty-five and eighty kilometres 
(twenty-seven and fifty miles). The Fure 
and Morge installation, near Grenoble, in 
France, is a 7,000-horse-power plant sup- 
plying current at 26,000 volts to a number 
of towns and villages such as Voiron and 
Moirans, the distance covered being fifty 
kilometres (thirty-one miles). This plant 
has been completed and is now working. 
Other plants are being erected on the 
Cellina River in northern Italy, the energy 
being supplied at a tension of 36,000 volts 
to the towns of Venice, Udine and 
Pordenone, the current in this instance 
heing transmitted over distances up to 
ninety kilometres (fifty-six miles).— 
Engineering (London), March 22. 


of the World. 


Soot in City Atmosphere. 

At a meeting of the British Society of 
Chemical Industry, Mr. W. Irwin recently 
gave some interesting particulars respect- 
ing the amount of suspended soot in the 
atmosphere of Manchester. The results 
were deduced from observations made dur- 
ing a heavy snow-fall which occurred in 
February. At a point about three miles 
from the centre of the city a sample of 
snow which had been lying on the ground 
for ten days was melted and the dry 
residue weighed and analyzed. It was 
found to be equivalent to something over 
ten pounds per acre, or over three tons 
to the square mile for ten days, and con- 
sisted of 48.6 per cent of carbon, 6.9 per 
cent of grease and 44.5 per cent of ash. 
Another sample taken from near the centre 
of the city disclosed about three times the 
amount mentioned above, or nearly one 
ton of soot per square mile per day. 
These figures show very clearly to what 
an extent the smoke nuisance is still in 
evidence in British manufacturing cities, 
and similar tests taken from some of our 


middle-western towns where soft coal is- 


‘burned would probably show a similar 
or even worse state of affairs. It is inter- 
esting to note that at Manchester there is 
enough grease mixed with the soot to make 
it stick tightly to the buildings or what- 
ever other objects it falls upon.—Mechan- 
ical Engineer (London), April 12. 
A 

The Dusseldorf Exhibition. 

The Dusseldorf Exhibition occupies a 
tract of land on the right bank of the 
Rhine thirteen miles long, with an aver- 
age width of three hundred yards. A cir- 
cular electric railway has been laid down 
within the exhibition grounds, the total 
developed length of which is 2.17 miles, 
with ten stations, and service on this line 
will be carried by accumulator cars with 
or without trailers. The grounds contain 
168 special buildings or pavilions. Twelve 
of these buildings, with an area of 36,000 
square yards, are exclusively for technical 
exhibits. The most prominent structure 
is the Machinery Hall, 919 feet in length, 
covering an area of 17,350 square yards. 
Twelve electric overhead traveling cranes 
of ten, fifteen and thirty tons hfting 
power are provided for the erection of 


engines. The current conductors consist 
of copper cables. All the cranes are fitted 
with series motors of high power, which 
work with continuous current at a pressure 
of 220 volts. The same motor operates the 
traveler and the chain pulleys and en- 
sures traveling action of a crane through 
spur-wheel or helical-wheel transmission. 
The motor is worked from a cab suspended 
from the crane in the usual way. The 
whole of the exhibition ground and most 
of the buildings are lighted electrically. 
For this purpose 6,000 horse-power is 
available, and a total of 6,000 horse-power 
is also provided for power transmission. 
The cables have a developed length of nine 
and one-third miles. The generating plant 
is located in the front end of the Ma- 
chinery Hall and consists of twenty-six 
steam engines of 40 to 3,000 horse-power 
which can develop together 7,800 kilo- 
watts.—Engineering (London), April 18. 
a 


Fusion of Quartz in the Electric 
Furnace. 


The great advantage of quartz for use 
in many kinds of delicate physical ap- 
paratus would already have led to its wide- 
spread use if it were not so difficult a 
material to deal with. Up to the present 
the oxyhydrogen blowpipe has almost ex- 
clusively been made use of, but because of 
the temperature being only a little higher 
than that of melting silica it is not satis- 
factory for making apparatus for high- 
temperature gas research. Le Chatelier 
and Doufor have proved that the tem- 
perature coefficient of quartz is remark- 
ably small, only 0.0000007 between 0 and 
1,000 degrees centigrade, and that quartz 
after being fused may be heated to any 
degree and plunged into cold water with- 
out in the least inclining to crack. In 
these experiments quartz was fused in an 
electric furnace. Repeating some of 
Moissan’s experiments, Mr. R. S. Hutton, 
of Owen’s College, Manchester, has quite 
recently observed that the silica which is 
not volatilized by the are remains in a 
vitreous transparent condition and that 
no partial reduction of the silica may be 
feared when a current of air is passed 
through the furnace. His furnace con- 
sists of a low-grooved block of magnesia 
or lime with horizontal passages for arc 
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columns in the upper block plate into the 
groove which is at right angles to the car- 
bon electrodes and fits the support plate of 
graphitic carbon. A current of 350 am- 
peres at fifty volts melts the finely divided 
quartz heaped on the support in a minute 
or so. The quartz should not be too finely 
powdered. Pure white sand gives a more 
opaque mass than powdered flint, but the 
plastic quartz can take up a certain 
amount of sand without impairing its 
transparency, and it may be possible to 
use a preparation of sand or fine quartz 
for cleaning bulbs or tubes fused in 
this manner.—Lngineering (London), 
April 18. 
a 
A Large Steam Turbine. 


At Baden, Switzerland, in the shops of 
Brown-Boveri & Company, tests have re- 
cently been made upon a new steam tur- 
bine alternating-current generating unit 
of 5,000 horse-power, which is the largest 
machine of its kind that has ever been 
constructed. The machine was built for 
the municipal electric lighting station at 
Frankfort, Germany, and is designed to 
generate single-phase and three-phase 
current at 2,500 volts. It runs at 1,000 
revolutions per minute and the guaran- 
teed consumption is 15.4 pounds of steam 
per kilowatt-hour, the steam being super- 
heated to 540 degrees Fahrenheit and ad- 
mitted under a pressure of 200 pounds 
per square inch. This corresponds to a 
consumption of 9.24 pounds per horse- 
power-hour in a piston engine. The same 
makers are now building a machine of the 
same power for the fine central station 
at Milan, Italy, where it will be used as a 
reserve for the water-power transmission 
line coming from Monza.—L’Industrie 
Electrique (Paris), April 10. 

f 
A New System of Car Heating. 


On the western railways of France, 
upon an electrically operated line running 
from the Invalides station to Versailles, a 
system of electric heating for the cars has 
been introduced which is stated to have 
given most excellent results. On account 
of the many stops and frequent opening 
of the doors of the corridor cars employed 
it was found very difficult to maintain a 
comfortable temperature by the use of the 
usual heaters under the seats or in the 
sides of the car, which resulted in giving 
a high temperature to the air about the 
passengers’ heads while leaving their feet 
subject to cold drafts at every stop. The 
method employed was to use a small flat 
plate heater placed between every pair 
of seats. The eeats in these cars are ar- 
ranged ten on a side facing one another, 
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these being double seats, and between each 
facing pair a heater about two fect eight 
inches long by fourteen inches wide was 
placed flush with the floor and surrounded 
by a wooden beading. These were con- 
nected five in series on the 550-volt cur- 
rent derived from the third rail provided 
with a thermostat governor, so that their 
temperature could not rise above 160 de- 
grees Fahrenheit. Each heater consumed 
one ampere at 110 volts, making the total 
consumption for the carriage 1,100 watts, 
the seating capacity being twenty-four 
passengers with standing room for as 
many more. It was found during last 
winter that this system of heating, by 
which the passengers were able to place 
their feet upon the hot surface of the 
heater, exhibited many advantages and 
was very satisfactory to the traveling pub- 
lic. The daily expense comprising interest 
and depreciation at the rate of thirteen 
per cent was three francs (sixty cents) 
per day per car, while the temperature 
maintained in the cars was found to be 
quite sufficient and entirely satisfactory.— 
L’Industrie Electrique (Paris), April 10. 
Pi 


A New Form of Cavendish Balance. 

Mr. G. K. Burgess has prepared a study 
on a new form of Cavendish balance. Ac- 
cording to this writer the sensibility of 
Cavendish’s method for the determination 
of gravitation constants would be much in- 
creased if, while still preserving heavy 
masses hung from the balance arm, the 
tension which this weight exerts on the 
suspension wire could be suppressed. This 
possible, nothing would prevent realizing 
a measurement as sensitive as might be de- 
sired. The attraction between the two 
systems of spheres—the fixed and moving 
systems—would remain a definite quan- 
tity, and allow increasing the deflection 
of the movable system by reducing more 
and more the diameter of the torsion wire. 
With this object in view the weight of the 
turning system is compensated by a float 
immersed in a mercury bath and capillary 
action that may tend to hinder the mobil- 
ity of the system is eliminated, and if the 
zero remains constant under this condition 
an instrument of unlimited sensibility is 
secured. A length of twelve centimetres 
was chosen for the lever arm and from 
the ends of the balance arm two lead 
spheres of two kilogrammes each were 
hung, the whole being buoyed by a cyl- 
inder immersed in mercury whose surface 
was covered by dilute sulphuric acid; a 
rod passing through the mercury and acid 
connects the cylinder to the balance. The 
points of support for the spheres are below 
the centre of inertia of the system, giving 
the balance arm the form of three aides 
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of a rectangle. With this arrangement 
the torsion fibre has to support a weight 
of only five or ten grammes which allows 
of using a fine quartz fibre. Besides a 
gravimeter this apparatus might become 
accidentally both a magnetometer and 
electrometer, thus introducing sources of 
error due to magnetic or electrostatic at- 
tractions. These effects are carefully 
tested for and eliminated.—The Physical 
Review (New York), April. 
a 


Catalysis. 

The idea and name of catalytic action 
were introduced into science by Ber- 
zeus in 1835, who pointed out that the 
action of sulphuric acid in this case— 
apropos of Mitscherlichs’s work on the 
formation of ether—was analogous to the 
action of dilute acids on starch, to the 
same action of malt extract, to the de 
composition of hydrogen peroxide by 
metals and oxides, and to the action of 
platinum on combustible mixtures of 
gases. According to Berzelius, catalytic 
torce appeared to consist essentially in 
that substances, by their mere presence 
and not by their affinity, have a power to 
rouse latent affinities so that compound 
substances undergo reaction and a greater 
electrochemical neutralization occurs. 
Catalytic actions may be divided into four 
classes: (1) Release in supersaturated 
systems; (2) catalysis in homogeneous 
mixtures; (3) heterogeneous catalysis; 
(4) enzyme action. The first division in- 
cludes phenomena which may be regarded 
as fundamentally explained, the best- 
known case being the crystallization of 
supersaturated solutions, for example, of 
Glauber’s salt. With the second condition 
the explanation given for the first class 
can not here be applied. We get the right 
standpoint for regarding the new problem 
by adhering to the condition laid down for 
all systems that undergo contact action; 
that is, the system must not represent a 
stable condition, for such a system can 
undergo no change after the addition of 
energy. The best-known case of hetero- 
geneous catalysis is the action of platinum 
upon combustible mixtures of gases. 
While previously the chief interest centered 
around mixtures of hydrogen and oxygen 
it has now passed for practical reasons to 
the combustion of sulphur dioxide to sul- 
phur trioxide. The later investigations 
of enzyme action have brought to light 
nothing which gives ground for a funda- 
mental distinction. We shall look upon 
the enzymes, therefore, as catalyses, which 
arise in the organ during the life of the 
cell, and by whose action it discharges the 
greatest part of its duties — Nature (Lon- 
don), April 3. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Recording Volt, Ampere and Watt- 
meters. 

One of the most important factors in 
the economy and efliciency of any nature 
of electric service is the use of recording 
instruments which will show at a glance 
either by day or night whether voltages 
have been properly regulated and main- 
tained. Inventors and manufacturers are 
reserving no effort in their research for, 
and application of, means whereby these 
important instruments may be brought 
more nearly to a condition of perfection. 

In the accompanying illustrations are 
shown some of the types manufactured by 


Fie. 1.—RECORDING VOLTMETER, WITH 
FRONT REMOVED. 


the Bristol Company, of Waterbury, Ct., 
and which have been in service for some 
time with singular satisfaction. Fig. 1 
shows the mechanism of the recording 
voltmeter for direct or alternating cur- 
rents. This shows the current coils, one 
of which is rigidly secured to the back of 
the instrument. The other is movable 
and is supported by a pair of frictionless 
spring knife edges resting in the V-cuts at 
cpposite ends of a shaft through its centre. 
The pen-arm is directly attached to the 
right-hand spring and partakes of its 
motion regarding the change of voltage 
on a uniformly moving chart driven by a 
clock designed for this purpose to make 


APPARATUS. 


one revolution in fifteen minutes, one, six, 
twelve, twenty-four hours, or once in seven 
days. The twenty-four-hour charts are 
most generally used. For recording volt- 
ages of currents which are rapidly fluctu- 
ating over wide ranges a “damping” de- 
vice is furnished which renders the in- 
strument dead-beat. A damping device is 
shown applied to an ampere-meter in 
Fig. 3. 

This instrument is constructed on an 
electrical balance principle without per- 
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Fig. 2.—RECORDING AMPERE-METER, WITH 
FRONT REMOVED. 


manent magnets. The deviations on the 
chart are generally made on an increased 
scale in the vicinity of the voltage to be 
maintained, making it possible to note a 
variation of one volt. With each record- 
ing voltmeter auxiliary resistance is fur- 
mshed in a separate box which is con- 
nected in series with the instrument and 
is usually located behind the switchboard 
upon which the recorder is mounted. 3 

Fig. 2 shows the interior construction 
und operative parts of a recording ampere- 
meter. The construction is very simple, 
A being a stationary coil or solenoid 
through which current passes. B is a 
very thin disc armature of iron secured 


to a non-magnetic shaft which extends 
through the centre of the solenoid, A, and 
is supported at its opposite ends on steel 
knife-edge spring supports, C and D. The 
recording pen-arm, E, is secured directly 
to the steel spring support, D, and par- 
takes of its angular motion as the arma- 
ture is attracted to the coil. Although 
the actual distance that the armature it- 
self moves is small, the angular motion 
which is transmitted to the pen-arm re- 


sults in a wide range on the chart without 


Fre. 3.—REcORDING AMPERE-METER, WITH 
“DAMPING DEVICE.” 


employing multiplying devices between 
the spring and pen. The armature 
and moving parts are reduced to a mini- 
mum in size and weight to avoid magnetic 
lag and the effect of inertia when current 
is thrown off or on. 

In Fig. 3 is shown the connection of the 
damping device where there are extremely 
large and rapid fluctuations in the current 
to be recorded as, for example, on an elec- 
tric railroad. This consists of a box, F, 
containing oil. An arm, G, is attached 
directly to the moving armature and car- 
ries a light vane which is immersed in the 
oil. 

Fig. 4 shows the construction of a re- 
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cording wattmeter. The coil, A, is wound 
with thin wire and mounted on knife-edge 
spring supports, and is free to move 
toward the stationary coil, B, which is 
wound with a heavy conductor capable of 
carrying the entire current to be meas- 
ured. The terminals of the coil, A, are 
connected to the positive and negative 
conductors, and the magnetic effect of the 
current through this coil of high resist- 
ance will be dependent upon the voltage, 
while the magnetic effect of the current 
through the coil, B, of low resistance will 
depend upon the number of amperes pass- 
ing. The mutual attraction of the coils 
will be the product of this magnetic force 
and proportionate to the number of watts. 
The marking arm, F, is attached directly 
to the knife-edge support of the movable 
coil and partakes of its motion regarding 


Fic. 4.—RECORDING WATTMETER, WITH 
FRONT REMOVED. 


the variations of electrical energy in a 
uniformly revolving chart. The magnetic 
balance principle is employed in the con- 
struction, thus entirely avoiding the use 
of permanent magnets. For direct-cur- 
rent circuits the stationary coil is de- 
signed for a current of 1,200 amperes. 

These instruments are adapted to all 
ranges of volts and amperes of direct or 
alternating current, and make a continu- 
ous record, day and night, of total elec- 
trical power upon a revolving chart from 
which can be computed at any moment the 
time and amount of variation of electrical 
power. 


connected. The motor runs 
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An Electrically-Driven Refrigerating 
Machine. 


A comparatively recent development in 
the application of small motors to indus- 
trial machinery is that in connection with 
refrigerating apparatus. 
under which these machines are worked 
require that but little attention be neces- 
sary in their operation, and in fact the 
working parts are so simple that they are 
almost completely automatic. Two ma- 
chines, manufactured by the Singer Auto- 
matic Ice Machine Company, of Bridge- 
port, Ct., are here shown. 
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Motor CONNECTED TO FIVE-TON SULPHUR 
DIOXIDE MACHINE, AND CHILL-Room. 
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Referring to the illustrations, Fig. 1 
shows an electric motor and thermostat 
connected with a five-ton sulphur dioxide 
machine for use in connection with a chill- 
room which is shown to the right. Fig. 2 
shows the electric motor 
with a one-ton sulphur 
dioxide machine. In oper- 
ating the machines shown 
in Fig. 1:the motor is 
specially constructed and 
wound for a low speed. Up 
to and including the ten- 
ton size the motor is 
mounted on the same base 
as the compressor and is 
directly coupled. For larger 
sizes it may be coupled di- 
rectly or may be. mounted 
on a separate base and belt- 


at 220 volts ordinarily, but 
is adapted for a currept of 
110 volts where this is neces- 
sary. The thermostat is 
placed in the chill-room 
or other place to be re- 
frigerated and acts upon an automatic 
box so as to stop or start the machine 
according to the rise or fall of the tem- 
perature in the room. With a rise or fall 
of half a degree above or below the set 
limit the stopping or starting of the ma- 
chine 1s instantaneous and certain, and 
there is no possibility of any injury to the 


The conditions- 
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motor. The automatic box is wound up 
once a week like a clock. The degree point 
of the thermostat can be altered’ as de- 
sired. No brine tank, engineer nor at- 
tendant is required at any time, as the 
combination of the thermostatic attach- 


ments with the automatic valves is very - 


simple and efficient. 

With the machine illustrated in Fig. 2 
there is no thermostat used, and in this 
case the machine is semi-automatic. 
When desired, a switch is placed in the 
office or other convenient position and the 
machine can be started or stopped from 
this point. 


A New Car Coupling. 


A car coupling, which has for its ob- 
ject to lessen the space between the cars, 
is being tried on the line from Berlin to 
Oranienburg, Germany. It is stated that 
with this system the distance between the 
cars has been reduced to seven eight-tenths 
inches. The buffers are the same aa in 
the old cars, but the springs, which are a 
little shorter than usual, are built into 
the cars, thus making shorter couplings 
possible. The question as to whether the 


shorter couplings would bring about a 
danger of collision has been raised, but it 
appears that careful trials have proved 
that this is not the case, as the effect at the 
buffers 

changed. 


has not in any wise been 


MOTOR CONNECTED TO ONE-TOoN SULPHUR DIOXIDE MACHINE. 


A method of utilizing boiler-furnace 
clinkers adopted at some works, near 
Rouen, France, consists in picking out the 
coal particles and reducing the pieces to 
the size of a nut, and making a mixture of 
the substance with slack lime, then mould- 
ing the paste thus obtained into bricks and 


finally drying. 
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A New Suspension Hook for Trans- 
formers. 


In detaching an old transformer case 
on the occasion of installing new ap- 
paratus there is sometimes great difficulty 
encountered in removing the old trans- 
former from the suspension hooks on the 
pole or building. In most cases this is 
caused by the rusting of the hooks and in 
the rusting of the bolt and nut usually 
employed to fasten the hook to the case. 
This corrosion is sometimes carried to 
such a point that it is mecessary to use 
considerable force, and in some cases with 
damaging results, in making this change. 

The Fort Wayne Electric Works, in 
connection with ita new line of type A oil 
transformers, has introduced what is 
claimed to be an effective device which 
overcomes this difficulty and is especially 


New TRANSFORMER SusPENSIoN Hook. 


convenient in application. The illustra- 
tion shows the ordinary hooks used in 
mounting the transformer box on cross- 
arms, etc., but instead of separate ma- 
chine bolts there are riveted studs on the 
hook shank which engage in pockets in the 
lugs and an intersecting cam-lock device. 

These permit the hooks to be attached 
to the transformer before it is elevated to 
its position, or the hooks can be set in 
place on the pole and the transformer 
raised by means of eye-bolts in the case 
until the pockets AA on the back of the 
case engage with the rivets or studs BB 
on the hanger irons. In either case the 
intersecting cams, C, are driven home 
with a hammer with just enough force to 
drive the studs well up into the pockets 
which rigidly and strongly attach the 
transformer to the hanger irons. It is 
claimed by this method that it is very 
easy at any time to detach and remove the 
transformer without disturbing the hooks 
and without the use of toola. 
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A Novel “Talking Sign.” 


Probably one of the most useful and 
interesting uses to which small incandes- 
cent lamps have been put is for adver- 
tising and decorative purposes. That this 
application of incandescent lighting is 
rapidly increasing is very evident from 
the large number of orders which are 
being received by standard lamp manu- 
facturers for small units. Numerous 
forms of lighting boards and apparatus 


for the use of the small incandescent lamp 
in decorative and advertising work have 
been put upon the market within a very 
few years, all of which have been more or 
less successful. 


In the accompanying illustration is 
shown the method employed with the ad- 
vertising sign device manufactured by the 
Mason Monogram Company, of New York 
city. In operation this system is com- 


posed of a number of monograms or units 
which are automatically lighted up and 
darkened as the conditions call for in the 
sign require. Hach individual mono- 
gram is composed of an encasing box, the 
front of which may be covered with glass, 
and has its different compartments so ar- 
ranged as to contain twenty-one incan- 
descent lamps. Each monogram is con- 
nected with a small rotating machine 
which is called the commutator, which 
changes the reading of the sign automat- 
ically by being revolved by a small motor. 
These commutators are about thirteen 
inches in length and are arranged for 
forty changes, that is, the wheels are 
slotted in forty places and filled with 
what are called letter-bars, which are 
practically type. These letter-bars may 
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he removed as often as desired and 
arranged to make another reading of forty 
changes. The sign will go on repeating 
forty different words or sentences as long 
as the electric current is turned on, or it 
can be used as a stationary sign if so de- 
sired. Some signs have ten monograms, 
some twelve and some as high as fifty. 
It is evident that enough of these mono- 
grams must be ordered to flash at least the 
longest word which the advertisement or 
statement calls for. 

While there are twenty-one lamps in 
each monogram it does not follow that all 
these are in constant use, as on an aver- 
age it takes but nine lamps to form each 
letter or numeral. The manufacturer 
claims that at the ordinary street rates 
these lamps cost about three cents each 
per hour, burning eight-candle-power 
A further feature is secured by 
changing the color of the glass in front, 
or the color of the bulbs In use, which in- 
creases the decorative effect of the display. 

eS E 
Sealing Wires into Incandescent 
Bulbs. 


lt has been proposed to use wires of 
nickel, iron, etc., coated with fusible 


lamps. 
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enamel or silica, red lead and potash, and 
then very carefully tempering, to take the 
place of platinum leading-in wires. An- 
other method is to at first seal the red-hot 
wires into the glass without cementing, 
then to apply a mixture of boiled oil and 
solution of caoutchouc in carbon bisul- 
phide which is forced into any interstice 
by exhausting. 
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Bullock Generators at the Fore River 


Shipyards. 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


Sir—In your issue of April 26, 1902, 
relative to the electrical equipment of the 
Fore River Ship and Engine Company, at 
Quincey, Mass., the writer wishes to take 
You 


one or two exceptions to this article. 
state on page 529 as follows: 


Another unit of the older plant is a 
14 by 25 by 36 Hamilton-Corliss com- 
pound engine connected to a Bullock gen- 
erator of the same class and voltage as 
These two machines 
constitute the old plant, which is used 
for a reserve and for working nights and 


that described above. 


Sundays. 


You refer to the Bullock generator as 
of the same class as the sixty-five-kilowatt 
You are in error there 
as the Bullock generator is a 200-kilowatt 
and does not constitute the old plant, as 
this generator, without the use of the 
sixty-five-kilowatt General Electric gener- 


General Electric. 


ator, has done the entire work of this ship- 
yard up to the present time. The 300- 
kilowatt General Electric machine which 
it now has is not yet operating, and 
will not be for some time. 

As this plant was put in in its entirety 
by the writer, we dislike very much in- 
deed to have our unit described as a sixty- 
five-kilowatt, and only a reserve for Sun- 
days and working nights. 

Gro. H. Bera, Dist. Mgr., 
Bullock Electrie Mfg. Co. 

Boston, April 26. 
<> 
Turbines for London Underground 

Electrics. 


Steam turbines are to be adopted in the 
electrice generating station to be built for 
the Metropolitan Railway Company, of 
London, the contract having just been 
given to the British Westinghouse Elec- 
tric and Manufacturing Company, of 
Manchester. The latter is now filling a 
similar contract for the Metropolitan Dis- 
trict Electrie Traction Company, and as 
there will be a general similarity in the 
two stations, it will be easy to arrange for 
connecting the two and making them in- 
terchangeable, as far as the supply of cur- 
rent is concerned, which feature was re- 
quired by the terms of the franchises of 
the two roads. The Metropolitan power 
station will be located at Neasden in the 
northwest of London, and will contain 
three sets of 3,500 kilowatts capacity each. 
The Chelsea station of the Metropolitan 
District Railway will contain four sets of 
5,000 kilowatts each. The electrical ma- 
chinery for both stations will also be sup- 
plied by the Westinghouse company. The 
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current will be three-phase alternating 
and of 10,000 volts, to be transformed in 


substations to direct current for use in. 


the car motors. The steam for the im- 
mense steam turbines in the District and 
Metropolitan plants will be generated in 
water-tube boilers. The aggregate power 
of the two plants will be 30,500 kilo- 
watts. Both roads are underground, and 
the change to electric traction will be an 
important and desirable step in the solu- 


tion of London's transportation problem. 
—_——__--»> 


improved Type of Transformer 
Cutout. 

The new primary switch and cutout 
manufactured by the General Electric 
Company, Schenectady, N. Y., is made of 
porcelain and is practically a pole-line 
insulator combined with a transformer 
primary switch and single-pole cutout; 
thus the wire may be brought directly 
from the line to the cutout and thence to 
the transformer without the use of an 
additional insulator. The cutout consists 
of stationary terminals with clips which 
make contact with a removable porcelain 
plug which carries the fuses. The con- 
struction is such that ordinary uncovered 


IMPROVED TRANSFORMER CUTOUT. 


fuse wire may be used, although this is 
not recommended because of the possi- 
bility of improper fusing due to the in- 
creased length of wire over ordinary prac- 
tice thus required, which, of course, ma- 
terially affects the carrying capacity of 
the fuse. A line of fuses specially con- 
structed for use in this cutout is manu- 
factured. 

The plug, when inserted in the cutout, 
is held securely in position because of 
the peculiar design of the contact, and the 
construction of the handle is such. as 
to protect the hand from danger of shock. 

The cutouts are finished in black, thus 
corresponding to the general appearance 
of the transformers. 

ERA E 

Protection of Metallic Tubes in 

France. 


Consul Thornwell Havnes, of Rouen, 
March 28, 1902, reports that M. Bergier, 
a Frenchman, has just discovered a com- 
position for protecting metallic tubes 
against the action of liquids. The com- 
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position, says the consul, consists of the 
following, in pounds: Dry sand, 220.4; 
potash or soda, 182.9; nitrate of potash, 
4.4; minium, 33; pulverized marble, 11; 
dichromate, 0.22; red oxide of copper, 
0.11; regulus of antimony, 0.11. This is 
applied to the interior of the tube as fol- 
lows: The vitreous substance is first 
blown into cylindrical form and is then 
introduced into the tube, which has been 
brought to a white heat, the blowing being 
continued until the composition adheres 
to the metal. The consul adds that the 
composition is claimed to have an expan- 
sion and contraction equal to that of the 


metal which it protects. 
æ - 


Farewell Dinner by Mr. E. B. Baker. 

Mr. E. B. Baker, who for about taventy- 
four years has been the general superin- 
tendent of the Southern New England 
Telephone Company, and who has resigned 
to enter other business, gave a dinner to a 
number of his associates and friends at 
the Tontine Hotel, in New Haven, April 
30. The occasion was a very pleasant one, 
and a number of brief addresses compli- 
menting the host were delivered. Mr. H. J. 
Petiengill, of the Western Telephone and 
Telegraph Company, presided, 
and among the speakers were 
Mr. M. F. Tyler, president of the 


Southern New England . Tele- 
phone Company, and Messrs. 


W. J. Denver, J. J. Carty, A. L. 
Salt, W. L. Candee, George T. 
Manson, G. E. Betts, E. B. 
Pillsbury and F. M. Barber. 
On behalf of a number of Mr. 
Baker's friends Mr. Denver presented 


to him a beantiful solid silver tea 
set. Letters of regret were received 
from Mr. Eugene F. Phillips, of 


the American Electrical Works; Mr. 
Thomas B. Doolittle, of the American 
Bell Telephone Company; General E. P. 
Meany, of the American Telephone and 
Telegraph Company; Mr. W. D. Sargent, 
of the New York & New Jersey Telephone 
Company; Mr. A. C. White, of the Provi- 
dence „Telephone Company, and Mr. 
Charles Soby, of the Gray Telephone Pay 
Station Company. 

Mr. Baker is one of the best-known 
practical telephone men of the day, and his 
experience as general superintendent of 
the Southern New England Telephone 
Company and his highly succesful man- 
agement of the company’s interests were 
subjects that received most favorable com- 
ment from all the speakers of the evening. 
Mr. Baker will hereafter be identified in 
an executive capacity with the Gray Tele- 
phone Pay Station Company and will have 
his headquarters at 253 Broadway. New 
York city. The ELECTRICAL Review joins 
with other friends of Mr. Baker in extend- 
ing best wishes for his success in his new 
field of work. ° 
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An Electric Clock. 


An important application of electricity 
to delicate recording mechanism is that 
shown in the accompanying illustration. 
This is a combination of a gravity and 
electrical timepiece, and in all respects a 
radical change in clock-making. 

As may be seen in the illustration, the 
application of electricity is in supplying 
a motive power in the place of the usual 
spring. In the base of the clock, con- 
cealed from view, are two sealed batteries 
whose capacity is ten ampere-hours. In 
the place of the spring, and running 
through the centre of an electromagnet or 
solenoid is an armature in the form of a 
rod composed of a magnetic material. 
This core is suspended from a lever, which 
is connected to the gear train by mean3 of 
a small ball clutch guided by standards. 
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A CoMBINATION GRAVITY AND ELECTRIC 
CLOCK. 

The clock starts with the core or armature 
at its highest point, its own weight carries 
it downward, and, as it descends, it pulls 
down the lever with it, which has a sliding 
motion ensuring uniform driving power, 
thus giving the driving power to the regu- 
‘ar machinery of the clock. 

The circuit of the magnetic or solenoid 
coil is completed by the switch shown 
above and to the right of the core. It is 
composed of a glass bulb attached to a 
pivot and moved by the armature weight 
in one end of which are the two wires not 
connected. In the bulb also is a small 
quantity of mercury, and in its ordinary 
position the wires are at the top and the 
mercury at the bottom. When the core 
reaches the lowest point in its descent, it 
tips the bulb (with which it is connected) 
until the end with the two wires is the 
lower. The mercury completes the cir- 
cuit, the electromagnet raises the core to 
ite original height, and the bulb assumes 
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its upright position again, thus discon- 
necting the circuit. By another ingenious 
device, the driving power of the core is not 
stopped while it is being raised. There 
is nothing to wear in the mechanism, as 
the friction is reduced to a minimum. 

The weight takes five and a fraction 
minutes to make the descent, and the 
amount of time necessary for the elec- 
tricity to lift it is less than one-third of a 
second. The capacity of the batteries, as 
stated above, is ten ampere-hours or 36,- 
000,000 milliampere-seconds. Every five 
and one-half minutes the clock requires 
for one-third of a second 350 milliampere- 
seconds. As the electricity is only in use 
during the one-third of a second in which 
the core is being raised, it follows, there- 
fore, that the batteries contain enough 
electricity to run the clock for more than 
3,000 days. The maker’s only guarantee 
is for three years, however. 

One important point in favor of this 
clock is that as it has no pendulum or 
spring, it does away with the necessity 
of a perfectly horizontal base and helps 
to assure correct time. 

This extraordinary clock will cost no 
more than the spring-driven clock in the 
various styles of cases for all purposes 
where accurate time is required. 

This ingenious device is known as the 
En Holm electric clock, patented by 
Oscar A. En Holm, and manufactured by 
the Commercial Time Company of 
America, with offices at 120 Broadway, 
New York city. 


was 
The Preliminary Programme of the 
National Electric Light Associa- 
tion Convention. 


A long list of papers, of varied and 
peculiarly timely interest, has been ar- 
ranged for presentation at the twenty- 
fifth convention of the National Electric 
Light Association, to be held at the Grand 
Hotel, Cincinnati, Ohio, May 20, 21, 22. 
The topics and authors are as follows: 

“Rates,” Henry L. Doherty, Denver; 
L. A. Ferguson, Chicago; Alex. Dow, 
Detroit; L. R. Wallis, Woburn, Mass. ; 
Ralph J. Patterson, Waterville, Me.; 
Samuel Scovil, Cleveland, Ohio. “Signs 
and Decorative Lighting,” papers by Rue- 
sel Spaulding, of New York, and E. J. 
McAllister, of Newark, N. J. “Are Free- 
Lamp Renewals Desirable,’ James Eng- 
lish, New Haven, Ct.; F. Ellwood Smith, 
Somerville, Mass.; F. W. Little, Peoria, 
Ill.; W. J. Greene, Cedar Rapids, Iowa. 
“What Efficiency Lamp Should Be Used ?” 
Henry L. Doherty, Samuel E. Doane, 
Marlborough, Mass. ; L. G. Van Ness, Den- 
ver; Francis W. Willcox, Harrison, N. J. 
“What Improvement Is Desired in 
Meters?” Robert Ferris, Monmouth, Ill. ; 
C. A. White, Somerville, Mass.; H. H. 
Scott, Lincoln, Neb. “Are Loose-Leaf 
Ledgers Desirable for Electric Com- 
panies’ Records?” G. E. Tripp, Boston; 
H. H. Fairbanks, Worcester, Mass.; Geo. 
W. Davenport, Boston; Charles R. Price, 
New Bedford, Mass. “The Advantages 
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of Gas Engines,” Charles H. Williams, 
Madison, Wis. “What Changes Should 
Be Made in the Plan of Uniform Ac- 
counting ?” J. P. Crowley, St. Paul, Minn. 
“Caring for Consumers’ Complaints,” 
Irvin Butterworth, Denver. “Boiler Fir- 
ing with Oil,’ James W. Warren, Los 
Angeles, Cal.; H. T. Edgar, El Paso, 
Tex. “Three-Phase vs. Two-Phase Dis- 
tribution,” B. A. Behrend, Cincinnati; 
Charles F. Scott, Pittsburgh. “Hot 
Water vs. Steam Heating,” J. F. Porter, 
Alton, Ill.; P. H. Korst, Janesville, Wis. ; 
C. R. Maunsell, Topeka, Kan. “Does It 
Pay to Treat Poles with Creosote, Oil or 
Other Compounds,” W. E. Moore, 
Augusta, Ga. “Gas Explosions in Under- 
ground Systems,” James Blake Cahoon, 
New York. “Protection of Long-Distance 
Transmission Lines,” F. A. C. Perrine, 
Pittsfield, Mass.; L. Denis, Quebec; P. N. 
Nunn, Provo, Utah; P. M. Lincoln, 
Niagara Falls, N. Y.; H. J. Gille, St. 
Paul, Minn. “Present Performance 
of the 220-Volt Lamp,” Fred W. C. 
Bailey, Columbus, Ohio; “Report of Com- 
mittee on Photometric Values of Arc 
Lamps,” Henry L. Doherty, chairman. 
“Question Box.” 

The following gentlemen form the local 
reception and entertainment committee: 
H. C. Hutchineon, chairman; Norman C. 
Kenan, A. C. Beattie, B. T. Price, J. B. 
Pevear, O. M. Hall, Thomas Ryan, 
Samuel Moyer, Samuel W. Glover, Alex- 
ander Lewis, H. J. Douds, John A. 
Devere, J. W. Bullock, Jessie Bindley, 
Edward Gillette, Wm. S. McCallum, C. B. 
Humphreys, Frank Lawrence, F. C. Col- 
well, Frank G. Bolles. This committee 
has arranged, among other entertain- 
ments, visits for the ladies to Rookwood 
Pottery and Cincinnati Museum of Fine 
Arts; a trolley ride through the city and 
suburbs to the Zoological Gardens, where 
luncheon will be served. The Bullock 
Electric Manufacturing Company has ar- 
ranged for the delegates a trip to and 
through its works. 

The headquarters of the association will 
be at the Grand Hotel; other hotels are 
the St. Nicholas and the Gibson House. 

A special rate of a fare and one-third on 
the certificate plan for the round trip, 
from all points in their territory, for dele- 
gates and friends attending the conven- 
tion has been arranged. This rate is good 
for three daye (not including Sundays) 
preceding and the three days following 
the adjournment of the convention. 

A certificate showing that full fare has 
been paid going should be secured from 
the agent. This, when properly visé at the 
office of the secretary of the association, 
will secure a return ticket at one-third 
the regular rate. 

A number of the delegates have arranged 
to go in company, leaving New York city 
at 2 P. M. on Sunday, May 18, over the 
Pennsylvania Railroad, arriving in Cin- 
cinnati on Monday, May 19, at 10.30 a. M. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


A LIMIT TO FIX THE SIZE or CONDUITS— 
In Chicago an old section of the municipal 
code has been unearthed which, it is said, 
clearly limits the size of conduits to be used 
for telephone and telegraph companies, and 
which if the law department holds applica- 
ble may bring the work of the Illinois Tele- 
phone and Telegraph Company to a stand- 
still until the council acts upon the ordi- 
nance now before the judiciary committee. 
The clause limits the size of conduits for 
this purpose to two feet wide and two feet 
deep. Considerable feeling has been stirred 
up within the board of aldermen over the 
fact that the telephone company is building 
a tunnel which it is claimed by certain mem- 
bers is to be put to uses other than telephone 
work. 

AN ITALIAN SYNDICATE FOR WATER-POWER 
DEVELOPMENT—A Milanese syndicate, with a 
nominal capital of $16,000,000, is reported 
to have been formed with a view to acquire 
anywhere in Europe water rights and to lay 
down electrical plant in connection with the 
power so derived. The Bank of Marseilles, 
which concern is interested in the Con- 
tinental Water and Electric Power Syndi- 


cate and the Mont Cenis Power and Land . 


Company, is said to be financing the Italian 
concern. Schemes are said to have already 
been worked out providing for three water- 
power undertakings in upper Italy, one of 
140,000 horse-power and others of 47,000 
horse-power and 32,000 horse-power, which, 
it is estimated, will mean a total expendi- 
ture of nearly $11,500,000. 

ADVERSE DECISION IN THE TRANSFER ARGU- 
MENT—For violation of the universal trans- 
fer ordinance a jury in Justice Gibbon’s 
court in Chicago has imposed a maximum 
fine of $200 against the Chicago Union Trac- 
tion Company. The verdict is of unusual 
importance as it involves the right of street- 
car patrons to enjoy transfer privileges be- 
tween connecting lines of the Chicago Union 
and Consolidated Traction companies within 
the city limits. It also draws attention to 
the possible liability of the company for 
$99,400 in 497 suits pending of a similar 
character, and it is stated that it will mean 
an annual loss to the companies which has 
been carefully estimated at $500,000. An ap- 
peal has been taken to the higher court by 
the Union Traction Company. 

BRITISH EDISON COMPANY FoRMED—AD an- 
hnouncement has been made in London that 
& company capitalized at $10,000,000, having 
many prominent persons among the direc- 
tors and Lord Kelvin as technical adviser, 
has been formed to mine the iron ore de- 
posits of Dunderland on the west coast of 
Norway by a new process which has a re- 
cently discovered system of ore concentra- 
tion invented by Thomas A. Edison, and has 
created the most intense interest among 
British ironmasters. Until recently there 
has been no method by which ore of the kind 
found in the deposits of Dunderland could 
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be commercially concentrated to a point 
suitable for the furnace. This difficulty, it 
is said, has been caused by the peculiar na- 
ture of the ore, which is a mixture of mag- 
netic ore and hematite. The difficulty has 
been overcome by the employment of a de- 
vice, the principle of which is a very power- 
ful magnet which deflects the iron in the 
crushed ore as the whole is allowed to fall 
from a chute in front of the magnet. It is 
said that the machinery is of the simplest 
character and very economical. Experi- 
ments have been carried on for the past 
eight years upon rock containing less than 
One-third the proportion of iron found in 
the Dunderland deposits in order to make 
it commercially valuable. A full-size work- 
ing unit of this machinery has been in opera- 
tion for some time and results have been 
highly satisfactory. 


ELECTRICITY IN CANADA—The annual sum- 
mary of the use of electricity in Canada, ac- 
cording to Mr. George Johnson the Domin- 
10n statistician, shows the number of light- 
ing companies to have increased from 259 
in 1898 to 306 in 1901. The arc lights in use 
increased from 10,389 to 12,800, and the in- 
candescent lamps from 463,615 to 815,676. 
The use of electricity for lighting purposes 
has risen sixty per cent. Of the 306 com- 
panies, the province of Ontario has 196 or 
64 per cent. Quebec has 50, Nova Scotia 21, 
British Columbia 14, New Brunswick 11, 
Manitoba 6, Northwest Territories 5, and 
Prince Edward Island 3. There are 78 
cities or towns which have either munic- 
ipal plants or are supplied by companies. In 
Quebec 42 cities have electric light plants, 
in Nova Scotia 20, and in New Brunswick 
10. No less than 1,046 miles of electric 
railways will be added during the years if 
charters which the legislature has been 
petitioned to grant are secured. Twelve 
companies have asked for franchises in the 
territory extending from Cornwall to Wind- 
sor, and if this track be laid there will be 
a continuous line between these two points 
with the exception of a short break from 
Glencove to Tecumseh, while to the north 
another system will reach from London to 
Owen Sound, skirting the shore of Lake 
Huron. It is stated that these railways 
would revolutionize transportation in the 
country districts and remote sections and 
greatly enhance the value of farm products. 
In the province of Quebec a number of elec- 
tric railway companies have recently been 
chartered by the provincial legislature and 
it is expected that fifty miles will be con- 
structed during the coming summer. 


TELEPHONE AND TELEGRAPH 


MILWAUKEE, WI8.—The Bloomer Tele- 
phone Company has increased its capitaliza- 
tion from $2,000 to $8,000, and will build 
lines to Cook’s Valley, Sand Creek and Cart- 
wright. 

Navasota, TEx.—The Shiro Telephone 
Company is running its line from Shiro to 
Loma. The post offices and schoolhouses 


have been connected up and it is expected . 
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that a large number of residence subscrib- 
ers will be secured. 

ROYAL CENTRE, IND.—The Home Telephone 
Company, of Logansport, has contracted for 
the construction of a toll line from Logans- 
port to this city by way of Lucerne and 
work has already begun on it. This line 
will connect with the local line and have its 
long-distance telephone in the local office. 

DeEtTsoIT, Micu.—The Cooperative Tele- 
phone Company has issued a statement that 
it expects to put in a plant at a cost of $58,- 
(82, with an initial capacity of 1,000, but 
ultimately prepared to handle 12,000 instru- 
ments. A large number of subscribers have 
paid the assessment, which is not due for 
some time. 

NEWTONIA, Mo.—A telephone company 
composed of local investors has completed 
the preliminaries for a telephone line to ex- 
tend from Granby to Newtonia, Ergo and 
Newstead, where it will connect with other 
lines, and finally unite with a general line, 
giving Newtonia telephone connection with 
all adjoining counties. 


SALISBURY, Mp.—The Diamond State Tele- 
phone Company is making extensive im- 
provements to its lines in Wicomoco and 
Somerset counties from Delmar to King’s 
Creek and Crisfield. As soon as the work 
on the line from King’s Creek and Crisfield 
is completed a new line will- be started from 
Salisbury to Ocean City, to be built and in 
operation by the opening of the summer 
season. 

BALTIMORE, Mp.—Mr. Garry Brown, audi- 
tor of the Chesapeake & Potomac Telephone 
Company, with offices in the Calvert Build- 
ing, has left Baltimore to join the Bell 
Telephone Company with headquarters in 
Boston. He will be succeeded in Baltimore 
by Mr. A. P. Crenshaw, superintendent of 
construction and acting auditor. Mr. Cren- 
shaw has been connected with the company 
as superintendent of construction and gen- 
eral manager of outside work for the past 
twenty-five years. His place will be filled 
by Mr. W. A. Tower, of Montreal. 


LEGAL NOTE 


INFRINGEMENT PATENT Svurr—Dan W. 
Simms, of Stuart, Hammond & Simms, 
representing Frank B. Cook, former presi- 
dent of the Sterling Electric Company, has 
filed in the United States court at Indian- 
apolis six suits against the Sterling Electric 
Company. It is said that the six suits are 
based upon infringements of six patents. The 
purpose is to secure an injunction against 
the use of these patents and to compel an 
accounting for the profits realized upon sale 
of goods made thereunder. It is contended 
by Mr. Cook that more than $300,000 of 
goods has been made and sold under patents 
belonging exclusively to him, none of which 
patents is covered by or mentioned in the 
license executed by Mr. Cook to the com- 
pany. Suits will be instituted in the near 
future upon every patent claimed by the 
company and not covered by the license re- 
ferred to above. 
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HopKINSVILLE, Ky.—A movement is on foot 
having for its object the construction of an 
electric railway from Clarksville, Tenn., 
through this city to the Empire coal mines 
and other coal fields in North Christian 
County. l 


ARDMORE, Pa.—The work of construction 
on the new trolley road from Llanerch to 
Ardmore is progressing and considerable 
track has already been laid. Arrangements 
ure being made to have the road completed 
and ready for travel on May 20. 


AUGUSTA, Ga.—Splendid progress is now 
being made on the Aiken-Augusta trolley 
line by the large construction gang now em- 
ployed near Clearwater, and it is believed 
that the entire road will be completed and 
ready for use not later than July 1. 


Ursana, Onto—The Urbana, Mechanics- 
burg & Columbus Electric Railway Com- 
pany has resumed work on its line and it is 
expected that cars will be running to Dublin 
before the end of the summer. The princi- 
pal work consists in the construction of 
three large bridges, one at Dublin avenue, 
another at Plain City, and one at Hayden’s 
Falls. 


NEWPORT, On1o—The preliminary survey 
for the Newport & Alexander Traction road 
has been completed from Alexander to Sixth 
and Iowa streets in Newport, and estimates 
will be furnished for the cost of building 
the road to the capitalists who are expected 
to purchase the bonds in a few days. The 
route, leaving Alexander Pike at Fort 
Thomas, passes the Metcalf Place, and 
crosses over to the head of Three Mile 
Creek. 


AUGUSTA, Me.— Work has been commenced 
on the Augusta, Winthrop & Lewiston Elec- 
tric Railway at the Augusta end of the 
line. The promoters believe that the road 
to Winthrop will be completed by the mid- 
dle of July. The contemplated route will 
go through a populous section, and will con- 
nect Lake Cobbossecontee, to which in the 
summer there is a great deal of travel. In 
another year the road will be completed to 
Lewiston. 


HoMESTEAD, Pa.—The Homestead & Mif- 
flin Street Railway Company, financed by 
business men of Homestead, Pittsburg and 
vicinity, has recently begun ‘the construc- 
tion of a line from Homestead, Pa., to Lin- 
coln Place, in Mifflin township, a distance 
of three and a quarter miles. It will cost 
$100,000, and is expected to be in operation 
by July 1. Later additions will be built to 
the road. Next spring a branch will be con- 
structed to Whitaker, the residents of which 
now have no street car facilities. This 
branch will cost $75,000, $33,000 of which, 
according to an estimate, will be needed for 
erecting a bridge across Whitaker run, in 
Munhall Hollow. The bridge will be about 
seventy feet high. The Laclede Car Com- 
pany, of St. Louis, has been awarded the 
contract for the cars. Westinghouse motors 
will be used and the cars will be equipped 
with the Westinghouse magnetic brake. 
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ELECTRIC RAILWAYS ELECTRIC LIGHTING 


Batavia, N. Y.—The Consolidated Gas and 
Electric Light Company, of Batavia, has de- 
cided to entirely rebuild and refit its plant 
so that it will be up to date and efficient. 


ALAMEDA, CAL.—A proposition to purchase 
the city electric light plant has been made, 
an offer of $125,000 being recorded. It is 
probable that this will be submitted to the 
voters for determination. 


NASHVILLE, TENN.—The Tennesse Copper 
Company has decided to erect a power-house 
and put in an electric light plant at Buna 
Buna. It has agreed to furnish lights for 
the principal town in the Ducktown Basin, 
Hiwassee. 


NortH GALVESTON, Trex.—It is announced 
that the North Galveston Improvement Com- 
pany will install an electric lighting plant 
to illuminate the beach and the 800-foot 
pier. A line of electric cars from Edge- 
water to the town is also talked about. 


HoosicK FaLLs, N. Y.—The Hoosick Falls 
Electric Company is rebuilding its entire 
wiring system in this village. The company 
is putting in new junction boxes along the 
system at frequent intervals, and many 
other improvements are contemplated which 
will be made later. 


Fort Epwarp, N. Y.—A meeting has been 
held by several merchants of Fort Edward, 
and the subject of building a new and up-to 
date electric light plant has been discussed. 
Committees have been appointed to ascertain 
the cost of such a plant and to notify the 
trustees in regard to street lighting, and to 
the matter of incorporating such a company. 


EsScANABA, Micu.—An electric lighting 
plant is to be erected in Escanaba by the 
Chicago & Northwestern road, and experts 
are now looking over the ground with a 
view of making specifications for the ma- 
chinery required. The plant will furnish 
light for the company’s four big ore docks, 
and also for the coal docks, shops, yards and 
offices. 


Saw ANTONIO, TEX.—At a special meeting 
or the city council a resolution was adopted 
instructing the Mayor to submit to the 
voters of the city, at a special election to be 
held May 10, the question of whether or not 
the franchise for an electric light plant be 
adopted by the people, the franchise in the 
event of its being adopted to be granted to 
the party making the best bid for it. 


PENN YAN, N. Y.—The company which 
controls the gas plants at Penn Yan, Ithaca, 
Little Falls, Oneida, Hornellsville and other 
points throughout Central New York, has 
just secured control of the stock of the Can- 
astota Electric Light and Power Company. 
The company has now opened headquarters 
at Ithaca. George S. Sheppard, of this place, 
will act as counsel for the consolidated com- 
pany. 

St. Paut, MINN.—The Mangato & St. Paul 
Electric Railway and Lighting Company 
has filed articles of incorporation, with a 
capital stock of $300,000. The company pro- 
poses to furnish light and power as well as 
transportation facilities, and will build a 
line from Mangato to Kasota, St. Paul and 
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other points. The officers are: W. L. Hick- 
son, president; W. D. Wheeler, vice-presi- 


. dent; A. E. Clark, secretary, and W. G. 


Hoerr, treasurer. 


Denver, Cot.—The Denver Gas and Elec- 
tric Company has confessed judgment in a 
suit brought by Dennis Sullivan to collect 
a note for $15,000, and on application of 
Plaintiff H. L. Dougherty was appointed 
receiver for the company. The company is 
capitalized for $3,500,000, of which $2,650,- 
000 is outstanding. It has authorized an 
issue of $5,500,000 gold bonds, and is re- 
sponsible for $2,300,000 of six per cent bonds 
now out. Its available cash assets are $250,- 
000, and liabilities $500,000. 


NEW INCORPORATIONS 


FRANKFORT, Ky.—Citizens’ Electric Light 
and Power Company, of Carlisle. $12,000. 


ALBANY. N. Y.—Seneca River Power Com- 
pany, Syracuse. $100,000. Directors: L. W. 
Emerick, Fulton; S. B. Storer and R. Ẹ. 
Drake, Syracuse. 


Cuicago, ILL.—United Water and Light 
Company, Chicago. Capital, $200,000. In- 
corporators: Waldo F. Tobey, Gail Dray and 
George C. Madison. 


DENVER, CoL.—Central Electric Company, 
Colorado Springs. Incorporated by W. S. 
Boynton, Robert G. Mullen and Frank E. 
Boynton. Capital stock, $15,000. 


CoLUMBUs, OHtIo—The Elyma Southern 
Telephone and Toll Company, Elyria, from 
$20,000 to $40,000. The Ada Telephone Ex- 
change Company, Ada, from $30,000 to $75,- 
00C. : 

Mapison, Wis.—The McFarland 'relephone 
Company, of the village of McFarland. 
$2,500. Incorporators: E. N. Edwards, W. G. 


MacLachlan, Frank Siggelkow and M. D. 
Larson. 


NASHVILLE, TENN.—The Jackson Home 
Telephone Company, Madison County. Capi- 
tal stock, $110,000. Incorporators: James L. 
Dunno, James D. Lloyd, R. F. Spragins, J. H. 
Hoffman and W. D. Nelson. 


CoLUMBUS, On1o—The Interstate Tele- 
phone Company, Cincinnati; $20,000. The 
Stryker Telephone Company, Stryker; $10,- 
000. The Upper Sandusky Telephone Com- 
pany, increase in stock to $30,000. 

SPRINGFIELD, ILL.—Bloomington Electric 
Light Company, Bloomington, had its num- 
ber of directors increased from five to seven. 
People’s Telephone Company, Chillicothe, 
capital stock was increased from $4,000 to 
$10,000. 


GUTHRIE, OKLA.—Topeka, Lawrence & 
Kansas City Electric Railway Company. 
$2,000,000. Officers: J. B. Adams, H. M. 
Levan, R. Levan, T. S. Salathiel, Independ- 
ence, Kan., and M. L. Adams and E. R. 
Salathiel, Oklahoma City. 


ALBANY, N. Y.—The Addison & Bath 
Cooperative Telephone Company to connect 
the towns of Addison, Bath, Risingville, 
Bonny Hill, Campbell, Sarona, Cameron, 
Rathbone, Woodhull, Thurston and Bath, 
Steuben County, with a telephone line. 
Capital, $4,000. Directors: William V. Crinel- 
ing, M. A. Angst and Andrew Shanyer, of 
Thurston, N. Y. 
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ELECTRICAL SECURITIES 


Sensational developments, being for the 
larger part adverse in nature, have marked 
speculation in Wall street during the past 
week. The most spectacular events have 
been the collapse of certain industrial and 
railroad securities which have been promi- 
nent by reason of extremely sharp rallies in 
the past few months. While these condi- 
tions have all along been regarded as arti- 
ficial to a considerable degree, and the out- 
side elements have been prepared for a fall, 
the collapse of last week is not in any way 
reassuring to this body of investors, to 
which the market at all times would show 
an inviting front. Of course any extended 
bull movement, such as the stock market 
has experienced recently, is certain to bring 
about undue and unwarranted inflation in 
certain quarters which must later be cor- 
rected. For this reason the recent contrac- 
tion is to be regarded as a favorable de- 
velopment in so far as the general market's 
stability is concerned. 

The development in the coal situation will 
exert a decided influence in shaping specula- 
tion in the immediate future. Although 
the advices which have been received from 
labor interests might show an alarming -on- 
dition of affairs, statements which are said 
to come from high, authoritative sources are 
to the effect that there will be no anthracite 
coal strike and this has materially aided 


conditions. 
ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY 3. 

New York: Closing 
Brooklyn R. T...........0-.-eeeees 6714 
Cone Gas... cance Ssh este sees ee 224% 
Gen. BleG. wows. ee oie 0S cots seas 323 
Kings Co. Elec..............++.-- 200 
Man. lice. torre eevee eee ei 133 
Met. St. RY..2356¢s0i0e5estew a... 150% 
N. Y. & N. J. Tel. Co............-.. 172% 
Westinghouse Mfg. Co............ 233 


At a meeting on May 5, the capital stock 
of the General Electric Company was in- 
creased to $45,000,000. 


Boston: Closing 
Am. Telep. & Tel............-+6- 179% 
Edison Ble: .<4254 24.6 essncwnsus 270 
Mass. Elec. pf........--e-e eee eees 99 
New England Tel..............-+- 148 


Western Telephone & Telegraph... 101 

The annual report of the New England 
lelephone and Telegraph Company for the 
year ending December 31, showed net earn- 
ings to be $1,037,482, an increase of $140,- 
730 over last year. The expenditure for 
new construction amounted to $2,030,092. 
During recent years the annual charge for 
maintenance of the plant, including new 
construction, has amounted to slightly more 
than one-third of the gross revenue from 
all sources. The number of stations added 
to the exchange lists were 17,048, making a 
total of 84,582. 


Philadelphia : Closing 
Elec. Co. of America.............. 7% 
Elec. Stor. Bat. c..............--- 90 
Elec. Stor. Bat. pf...:............ 92 
Philadelphia Elec................ 5% 
Union Traction.................. 431 
United G. I. Co............... 00s 122 


Electric Storage common swept up from 
8214 to 95, but this -apid pace will probably 
be retarded somewhat in future develop- 
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ments. The annual meeting of the United 
Gas Improvement Company will authorize 
an increase of the capital stock. The Union 
Traction stockholders will also meet to ap- 
prove the lease to the Philadelphia Rapid 
Transit Company and authorize the issue of 
$1,500,000 to fund the floating debt. 


Chicago : Closing 
Chicago Edison Light............ 175 
Chicago. Telep................... 175 
Metropolitan El. pf............... 9014 
National Carbon................. 25% 
National Carbon pf............... 911, 
Union ‘Traction :..:.s4666 652%0 208% 20% 
Union Traction pf................ 56 


Union Traction fell off about a point and 
a half owing evidently to the adverse de- 
cision in the third transfer case. Metro- 
politan Elevated traffic reports for April 
show a daily average of 109,246 passengers, 
a gain of 12,228 as compared with the cor- 
responding month last year. The annual 
report of the Chicago Edison Company for 
the fiscal year ending March 31, 1902, shows 
a surplus over and above fixed charges and 
dividends on the stock amounting to $268,- 
824, and that of the Commonwealth Elec- 
tric Company a balance in excess of bond 
interest of $104,502. 


AUTOMOBILE NOTES 


LONG AUTOMOBILE TRIP—Two correspond- 
ents of Le Matin have left Paris to make 
a journey to St. Petersburg. They expect 
to arrive in St. Petersburg on May 17 in 
time to report President Loubert’s visit to 
the Czar. 


OPENING FOR AUTOMOBILES IN JAPAN— 
Consul C. B. Harris, of Nagasaki, under date 
of March 17, 1902, writes: “It is likely that 
a cheap automobile, holding one person, to 
take the place of the jinrikisha (made of the 
same width), would find a ready sale in 
Japan. There were, on the first of April, 
1901, 210,588 jinrikishas in use in the em- 
pire, 193,249 being made for seating one 
person and 17,339 for two.” 


BRAKING Tests FOR AUTOMOBILES — A 
series of interesting tests in showing the 
rapidity with which an automobile could be 
stopped was given during the week at 
Riverside Drive and 109th street. The event 
was held under the auspices of the Auto- 
mobile Club of America, and besides the 
automobiles, tests of quick stopping were 
made with horse-drawn vehicles. Most 
prominent of the latter was a four-in-hand 
coach, which, driven at the rate of 16.3 miles 
an hour, was stopped in 77 feet 6 inches. A 
victoria going at 13.8 miles an hour was 
stopped in 61 feet. One of the best stops 
of automobiles was made by a gasoline car- 
riage, which, in the 20-mile test, stopped 
in half an inch under 35 feet, turning com- 
pletely around as it did so. A French gaso- 
line vehicle, going at 18.9 miles, was stopped 
in 34 feet 6 inches, and another gasoline 
vehicle came to a full stop in 29 feet 2 inches, 
going at the same speed as the French car- 
riage. A steam carriage, going at 7 miles 
an hour was stopped in 5 feet 9 inches. A 
large crowd watched the interesting tests. 
A number of officers from the Automobile 
Club were present, and others among the 
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guests were Lewis Nixon, President William 
R. Wilcox, of the Park Department; George 
Cromwell, president of the Borough of 
Richmond; Brigadier-General Smith, H. E. 
Buell and S. S. Wheeler. 


PERSONAL MENTION 


Mr. M. K. Eyre has been appointed man- 
ager of the sales department of the Buckeye 
Electric Company, Cleveland, Ohio. 


Mr. H. H. Geary will now have the man- 
agement of the sales department of the 
Fostoria Incandescent Lamp Company, 
Cleveland, Ohio. 

Mr. Georce T. HANCHETT has removed his 
office from 123 Liberty street to 116 Nassau 
street, New York city, where he has in- 
creased his facilities for making electrical 
tests very materially and where he will con- 
tinue to conduct his business of consulting 
electrical and mechanical engineer. 


Mr. F. J. KINGSBURY, JR., has been elected 
treasurer of the Bridgeport Brass Company 
to fill the vacancy caused by the death of 
Mr. N. M. Beach, and Mr. W. F. Malloy, of 
the New York office of the company, 19 
Murray street, has been elected secretary to 
take the place made vacant by the election 
of Mr. Kingsbury to the treasurership. 


Messrs. W. C. WHITNEY, H. P. Whitney 
and T. F. Ryan, accompanied by H. H. Vree- 
land, president, and N. S. Starrett, chief 
engineer of the Metropolitan Street Railway 
Company, made up a party which visited 
the works of the Stanley Electric Company 
on Thursday, May 1, when they were shown 
through the plant by Dr. F. A. C. Perrine. 


Mr. N. M. GARLAND, formerly representa- 
tive in the northeastern states of the Emer- 
son Electric Manufacturing Company, St. 
Louis, Mo., and who is well known among 
the electric fraternity in that section, has as- 
sumed the management and control of the 
New York office of the Ohio Brass Company, 
Mansfield, Ohio. Mr. Alfred g. Edes, for- 
merly manager of this office, has been ap- 
pointed sales manager of the company and 
will hereafter be located at the main office 
at Mansfield, Ohio. 


Mr. E. F. Peck has re- 
signed from the Edi- 
son Electric Illuminating 
Company of Brooklyn to 
accept the position of 
manager of the illumi- 
nating and power de- 
partment of the Schenec- 
tady Railway Company, 
of Schenectady, N. Y. 
Mr. Peck on his retire- 
ment from the Edison 
company was presented 
by his former employés 
with a handsome solid 
silver coffee service, as a 
token of their high es- 
teem. Mr. Peck has been closely indentifled 
with electric lighting interests in Brooklyn 
for the past seventeen years, and previous 
to that was for five years in the employ of 
the Thomson-Houston Electric Company, 
having accepted a position with that com- 
pany in 1880. 


MR. E. F. PECK. 
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INDUSTRIAL ITEMS 


THE COLUMBIA TELEPHONE MANUFACTUR- 
ING Company, of Chicago, will remove its 
factory to Ottawa, Ohio. 


THE KEYSTONE TELEPHONE CoMPANY, Phila- 
delphia, Pa., is issuing a handsome folder to 
prospective patrons, stating its position and 
possibilities. 


THE STANLEY INSTRUMENT CoMPANY early 
in May will remove its New York office, 
under the management of Mr. Francis H. 
Wall, to 158 Broadway. 


THE WILLARD STORAGE BATTERY COMPANY, 
49 Wood street, Cleveland, Ohio, is the suc- 
cessor to Sipe & Sigler in the manufacture 
of the Willard storage cells. 


THE UEHLING-STEINBART MANUFACTURING 
CoMPANY announces the removal of its 
Carlstadt and New Brunswick plants on 
May 1, 1902, to Passaic, N. J. 


THE AMERICAN ELECTRICAL HEATER Com- 
PANY, Detroit, Mich., is presenting its 
friends with a neat blotter advertising its 
“Pioneer” electric soldering irons. 


THOMPSON, Son & Company, dealers in 
first-class second-hand electrical machinery, 
have removed to new offices at 114, 116 and 
118 Liberty street, New York city. 


THE ELECTRIC CONTROLLER AND SUPPLY 
Company, Cleveland, Ohio, manufacturing 
and consulting electrical engineers, will soon 
move into new and larger quarters. 


THE PHOENIX ELECTRIC MANUFACTURING 
Company, Mansfield, Ohio, successor to the 
Card Electric Company, has recently per- 
fected a type of self-starting motor which 
reaches full speed in four seconds. 


THE MENOMINEE ELECTRIC MANUFACTURING 
CoMPANy, Menominee, Mich., has placed on 
the market a new type of fan motor. Mr. 
John W. Brooks, 130 West Jackson Boule- 
vard, is this company’s Chicago agent. 


THE INTERNATIONAL Moror Car COMPANY, 
through its Waverley Department, is pre- 
senting its friends with a handsome illus- 
tration of an electric runabout operated by 
two splendidly gowned female passengers. 


THe HUNTER FAN AND Motor COMPANY, 
Fulton, N. Y., has perfected a new type of 
the Tuerk alternating-currenct ceiling fan 
which has four blades instead of two; this 
type may be had with or without chandelier 
in any of a half dozen finishes. 


THe BUCKEYE ELECTRIC CoMPpany, Cleve- 
land, Ohio, has recently added very ma- 
terially to its equipment and enlarged its 
plant. The present output is 10,000 lamps 
per day, which has been rendered necessary 
by the increasing demand for Buckeye 
lamps. 


THE STANDARD POLE AND Tre COMPANY, 
with offices at 44 Broad street, New York 
city, is distributing a small folder describ- 
ing its juniper poles. During the past year 
the company has delivered over 20,000 of 
these poles for use in trolley, electric light 
and telephone work with great satisfaction. 
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THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill., general selling agent for the Gut- 
mann integrating alternating-current watt- 
meter, is sending out a new meter catalogue. 
The unique feature of this meter is in its 
being accurate, independently of the char- 
acter of the load, whether inductive or non- 
inductive. 


THE FOSTORIA INCANDESCENT Lamp ComM- 
PANY, Cleveland, Ohio, lamp and glass works, 
Fostoria, Ohio, is now manufacturing sixty- 
one different styles of inner globes. It is 
the intention of this company to manu- 
facture every style of globe for which there 
is any demand, in an effort to make good 
the claim that it is headquarters for this 
line. 


THE AMERICAN INSULATED WIRE AND 
CABLE COMPANY, 241 to 247 South Jefferson 
street, Chicago, received recently an order 
for 500 miles of No. 12 hard-drawn copper 
wire from the Chicago Telephone Com- 
pany. A number of smaller orders had been 
filled for the same company, and this seems 
to be thorough evidence of the satisfaction 
given. 


THE CAROLINA LocusT PIN AND Mica Com- 
PANY, Franklin, N. C., has been incorporated 
by N. S. Thomas, Porter Dunlap and Charles 
M. Baume. This company is the successor 
of N. S. Thomas & Company, and will in- 
crease the capacity to 25,000 pins per day. 
The mica department will make a specialty 
of mica for the electrical trade in large or 
small lots in any form desired. 


THE SPRAGUE ELECTRIC COMPANY, New 
York city, has been awarded the contract 
for furnishing all the electric motors and 
generators to be used in the cement works 
at Hannibal, Mo. The order was given by 
the Atlas Portland Cement Company, which 
is the largest cement manufacturing com- 
pany in the world, and the equipment con- 
sists of three 400-kilowatt, engine-type, split- 
pole generators and over seventy motors, 
ranging in sizes from 15 horse-power to 
125 horse-power. 


THE GouLp Storage BATTERY COMPANY, 
New York, N. Y., has closed a contract for 
the second battery for the Pittsburg, Mc- 
Keesport & Connellsville Railroad, Pitts- 
burg, Pa., to be installed at the Connellsville 
station. This is a duplicate of the battery 
at the Uniontown station of the same road 
and has a capacity of 171 kilowatts. It will 
be used for the present as a floating battery 
on the direct-current system. The contract 
calls for the increase up to 212-kilowatt 
plate capacity and 318-kilowatt tank ca- 
pacity, when it will be used in connection 
with rotary transformers. 


THE ELEcTRIO STORAGE BATTERY COMPANY, 
of Philadelphia, Pa., has recently closed con- 
tracts for the installation of chloride ac- 
cumulators with the Edison Electric Il- 
luminating Company of Brooklyn, N. Y.; 
Detroit United Railway; Kansas City & 
Leavenworth Railroad Company; Wolvin 
Building, Duluth; Society for Crippled 
Children Hospital; residences of Alfred 
Gwynne Vanderbilt, Newport; C. Ledyard 
Blair, Far Hills, N. J.; Bayard Thayer, 
Lancaster, Mass., and R. B. Angus, Sinne- 
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Ville, Quebec. An increase in the plants of 
the Peekskill Traction Company; Union 
station, Brooklyn, and the residerce plant 
of J. D. Rockefeller has been contracted for, 
and also batteries in several yacht plants. 


THE WESTINGHOUSE ELECTRIO AND MANU- 
FACTURING COMPANY, Pittsburg, Pa., has re- 
cently sold two rotary converters of 300 
kilowatts each to the Manchester (N. H.) 
Traction, Light and Power Company. They 
will be located at Mooksett, N. H., and will 
deliver power for the operation of the Con- 
cord & Manchester branch of the Boston 
& Maine Railrcad, this road having en- 
tered into a contract for power with the 
Manchester Traction, Light and Power Com- 
pany. The machines are to be supplied 
with three-pk .se alternating current and 
will deliver direct current at 600 volts. The 
Westinghouse company has also recently 
sold two rotary converters to the South 
Covington & Cincinnati Street Railway Com- 
pany, one being of 200-kilowatt capacity and 
the other of 400-kilowatt capacity. 


THE CHARLES E. Dustin COMPANY, New 
York city, has issued for Mr. Daniel Killion 
the following circular letter: “I wish to ad- 
vise my friends and acquaintances that I 
have severed my connection with Rossiter, 
MacGovern & Company, anc have accepted 
the position of manager of the Charles E. 
Dustin Company, at the above address, where 
I am in a position to supply all wants for 
electrical machinery of every description, 
both for railway service and for lighting, 
steam engines and boilers of any size. Also 
all forms and types of railway motors, street 
cars, controllers, etc. From time to time I 
shall take the liberty of mailing you our 
bulletins giving brief description of the 
various forms of apparatus we have for 
sale. We shall be constantly in the market 
to purchase machinery of all kinds, and 
would esteem it a favor if you will give us 
an opportunity to purchase anything you 
may have for disposal.” 


THE ALLIS-CHALMERS Company, Chicago, 
Ill., has made some important engine sales 
recently. Among those might be mentioned: 
Virginia Electrical Railway and Develop- 
ment Company, Richmond, Va.; one 20-inch 
and 40-inch by 42-inch steeple compound 
direct-coupled Reynolds-Corliss engine. The 
Milwaukee Electric Light and Railway Com- 
pany, Milwaukee, Wis.; two 28-inch and 
60-inch by 40-inch vertical cross-compound 
direct-coupled Reynolds-Corliss engines. Mil- 
waukee Harvester Company, Milwaukee, 
Wis.; 22-inch and 44-inch by 42-inch 1890 
frame cross-compound direct-coupled Rey- 
nolds-Corliss engine. Southern Cotton Oil 
Company, New York; one 18-inch by 48-inch 
girder frame Reynolds-Corliss engine, one 
18-inch by 42-inch girder frame Reynolds- 
Corliss engine, six 16-inch by 42-inch girder 
frame Reynolds-Corliss engines, two 16-inch 
by 36-inch girder frame Reynolds-Corliss 
engines, one 14-inch by 42-inch girder frame 
Reynolds-Corliss engine, one 14-inch by 36- 
inch girder frame Reynolds-Corliss engine. 
P. L. Kimberly, W. Dreyfus and A. E. Nus- 
baum, Wyoming; one 14-inch and 24-inch by 
42-inch tandem compound non-condensing 
Corligs engine. . 
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The programme for the meeting of the 
National Electric Light Association, 
which is to be held in Cincinnati during 
the coming week, is one that promises to 
make that occasion of importance and 


= value to all those who attend the meeting 
or subsequently read the papers. The 


topics for discussion are timely and in- 


teresting, and those who have been se- 


lected to comment upon them represent 
the ablest intelligence and the largest ex- 
perience in the line of their work. It is 


confidently believed that the past: history _ 
` of these meetings will repeat itself at Cin- 
| cinnati, and that the occasion will be one 
not only of extreme interest, but of high 


NEW YORK, SATURDAY, MAY 17, 1902. 


THE VALUE OF ELECTRIC LIGHTING. 

Primitive man was a creature of cir- 
cumstances. His hours of activity and 
rest were sharply marked by the rising 
and setting of the sun. The invention of 
artificial light gave almost a new life to 
the race. It increased the working capac- 
ity of mankind and also, by providing a 
possibility for social and domestic inter- 
course after working hours, immensely 
accelerated the progress of civilization 
and of all the arts. 

When we reflect upon the kinds of 
lights with which our ancestors struggled 
along, the evenings dragging to bedtime 
by the uncertain flicker of candles and 
of smoking *lamps, we can understand 
with what acclaim gas was welcomed 
when, early in the last century, it was 
first put to work as an illuminant. Con- 
temporary records dwell at some length 
upon the danger to the eyesight due to 
the use of this overpoweringly brilliant 
illuminant! Social affairs took on a new 
and added lustre and, for the first time, 
streets began to be illuminated. Hitherto 
the oil lantern at street corners had served 
rather as a guide-post for the belated 
traveler than for an actual source of illu- 


mination. 


The difference between the appearance - 


of cities and shops and stores and of resi- 
dences after nightfall between the day 
of gas and lamps and the present will be 
remembered by many of the older genera- 
tion. The introduction of electric street 
lighting accomplished a number of aston- 
ishing results that were entirely unex- 


pected. It was noticeable immediately in - 


cities that nocturnal crime had dimin- 
ished. Light is a powerful enemy to 
deeds of darkness. It was stated by the 
chief of the. New York police force, 
shortly after the general introduction of 
arc lamps on the streets, that one elec- 


tric lamp was worth two policemen for the - 
_ protection of property and as a deterrent 
of erime after nightfall. Similarly many 
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accidents due to the former darkness of 
streets disappeared, and the conditions of 
life in cities after dark were made safer 
and more comfortable. 

What the electric light has done for in- 
door illumination is of vast importance. 
By removing the unsanitary and unclean 
gas jet it has secured in homes, work- 
shops and places of public assembly not 
only a better and steadier light but also 
a far more healthful atmosphere, with a 
resulting effect that is already beginning 
to show in mortality statistics. The 
facility with which incandescent lights 
lend themselves to decorative effects has 
introduced a new art in the decoration of 
interiors and exteriors of buildings, and 
the wide use of such lights in illuminat- 
ing signs has contributed vastly to the 
gencral illumination of streets. Never 
before in the history of the world has any 
thoroughfare been so magnificently 
lighted as is upper Broadway, in New 
York city, by virtue of the electric signs 
which practically abolish shadows and 
turn night into day upon that thorough- 
fare. | 
_ By suppressing the open flame of gas 
and lamps the use of electric light has 


. diminished fire hazards, and it has in- 


calculably saved property and life. In- 
deed, it has made certain kinds of light- 
ing possible which would not have been 
even considered without its invention. 
Work can be conducted in dangerous coal 
mines with ease by its use, and it is even 
used to illuminate powder magazines. 

But perhaps of all the good that has been 
accomplished by the general introduction 
of electric lighting, none is greater than 
the general and widespread benefit that it 
has exerted upon conditions of life and 
mental activity. By providing a thor- 
oughly satisfactory illuminant for the 
dark hours it has enabled study, recrea- 
tion and work to go on unimpeded. The 
productive power of workshops has been 
largely increased by the possibility of 
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night work, whith could not be conducted 
with satisfaction under the unsteady and 
unsatisfactory illumination of gas and 
lamps. The saving in eyesight, which has 
come through its use, is one of the things 
that should not be left without considera- 
tion, while in many communities, es- 
pecially newer ones, the deadly and 
dangerous gas-pipe is unknown, and thus 
a serious menace to life and health and 
property is removed. Taken altogether, 
electric lighting has probably done as 
much for civilization and for the general 
well-being of humanity as any other single 
Invention. 


mn 


POWER TRANSMISSION AND INDUS- 
TRIAL ACTIVITY. 

The electrical transmission of power to 
considerable distances has accomplished 
not only results not contemplated in its 
original inception, but also others of wide- 
spread importance and value. Indeed, the 
secondary results are quite as important 
as those arising from the primary success- 
ful operation of such transmission lines. 
Wherever a water-power exists, or where 
other situations enable power to be cheaply 
produced, there has lain dormant a source 
of actual wealth which has awaited the 
application of electricity. The effective 
results obtained when powers have been 
developed and applied by this means have 
been almost invariably alike. New in- 
dustries have started, new towns and 
villages have grown up, and new centres 
of production have arisen and given em- 
ployment to labor and afforded a market 
for raw materials. From the combination 
of the two there has arisen in each case 
a new source of manufactured products 
representing an addition to the permanent 
wealth of the country. Even, however, 
beyond these industrial effects, which have 
been noted in the case of power transmis- 
sion establishments in certain portions of 
the United States, other results quite un- 
expected and equally as beneficial have 
arisen. 

In the arid regions of the West, where 
only irrigation is needed to cause the soil 
to become highly productive, the installa- 
tion of plants for the distribution of water 
to the dry soil has often caused the de- 
velopment of water power in considerable 
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quantities available for electrical trans- 
mission. Conversely, the development of 
water powers has not infrequently made 
irrigation comparatively easy and a pas- 
sible addition to the general plan of im- 
provements proposed. In California the 
setting to work of the waterfalls has been 
accompanied also by the release of the 
water in many cases to the dry lowlands, 
and the interesting spectacle is presented 
of a new source of power, producing new 
manufacturing establishments, and equal- 
ly an influx of population, and at the same 
time a vitalizing of the soil to such a de- 
gree as to enable it easily to support this 
increased population. Truly these plants 
in many cases have made the desert into 
a garden and opened up productive centres 
of the best possible influences. 

At Niagara Falls the harnessing of the 
water of the great cataract has changed 
the whole aspect of the town—changed it 
from a show village, whose principal 
industry was the entertainment of the 
stranger, into a prosperous manufacturing 
community where thousands of operatives 
are paid for productive work. The trans- 
mission of this power to Buffalo has in- 
troduced entirely new conditions into the 
manufacturing activities of that city and 
has already had an important bearing and 
effect upon its commercial status. 

In South Carolina waterfalls that for 
all the centuries since the country was ex- 
plored have tumbled usclessly down moun- 
tain sides, have been set to work turning 
the spindles and looms of cotton mills 
and forming a centre of production of 
high importance, both to that state and to 
the country at large. In every instance 
where electrical transmission has been 
called into play for the utilization of new 
powers or powers hitherto undeveloped 
the general social effect has been good. 

It is believed that in the future these 
installations and these industries will play 
no unimportant part in the general de- 
development of the country. The water- 
power resources of the United States have 
been by no means fully developed, and 
while there is perhaps less incentive here 
than in other countries less favored by 


nature with abundant coal deposits, still. 


the final utilization of every drop of fall- 
ing water that can be set to work is in- 
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evitable. Where it was 


impossible 
formerly to take manufacturing enter- 
prises into the wilderness where the water 
power is located, to-day it is feasible to 
take the power out of the wilderness and 
bring it to the town and, by the use of 
electrical transmission, to coordinate all 
the advantages of shipment and access to 
raw materials and to labor, a situation 
hitherto impossible when works were per- 
force built alongside of the waterfalls that 
furnished their energy. 


THE POSSIBLE INFLUENCE OF AMERI- 
CAN STUDENTS UPON OXFORD 
UNIVERSITY. 

More and more as time goes on it is 
being realized that the engineer, that is, 
the man who does things, the man who 
seizes and uses the powers of nature, and 
who produces results, is the leader of ad- 
vancement and the missionary of civiliza- 
The student, as such, the Oxford 
don, the contemplative person, is becoming 
more and more remote and being left 
farther and farther behind in the swift 
Whether or 
not this is desirable, or whether we are not 


tion. 


advance of modern things. 


afflicted with too much strenuousness and 
too great a desire for achievement, per se, 
may not be discussed here; but whether 
the value of Mr. Rhodes’s princely endow- 
ment, under the terms of which Amer- 


ican students are to be educated at 


Oxford and there saturated with the 
scholastic tradition of that university, 
will be as great as its author thought 
it would be 1s certainly open to some 
question. To-day it is doubtful if any 
young man going to Oxford from the 
United States would find the advan- 
tages he leaves behind. 
may be that the influx of new students 
with new ideas from newer countries may 


To-morrow, it 


cause a revolution in the methods of 
teaching and the methods of thought of 
Oxford itself, and perhaps out of a com- 
bination of dignified tradition and ener- 
getic, progressive vitality thus engendered 
may come something better than anything 
that has yet been seen in educational in- 
stitutions. We may at least hope that this 
will be the case and that the lavish 
millions which Mr. Rhodes has left will 
not be wasted. 
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WIRE SUBWAYS. 

When it was first found that it would 
be necessary, from the constantly increas- 
ing and growing business of electric light 
and telephone and telegraph companies, 
to put conducting wires underground, the 
duct conduit in one form or another was 
evolved, largely under the pressure of 
necessity. Perhaps the first underground 
electric light circuit was that put down in 
Chicago by Mr. John P. Barrett, the city 
electrician, for conducting an arc light 
circuit, in the year 1886. This conduit 
consisted of an iron pipe in which a cable, 
made much after the fashion of a sub- 
marine cable and covered with a lead ar- 
mor, was laid. In New York the tubes put 
down by the original Edison installation, 
consisting of iron pipes carrying perma- 
nent copper conductors insulated by a 
tarry compound, were among the first and 
shortly afterward large quantities of 
wooden conduit, either consisting of 
pump logs or of boards recessed and bev- 
eled to form conduit when put in position, 
were installed. It would require too 
much space even to catalogue the varie- 
ties of conduit that have been invented 
and tested in practice. Sheet-iron pipes 
lined with cement concrete, ducts formed 
in massive concrete by various processes, 
clay tiles and pipes of various kinds and 
shapes, iron pipes, and a large number of 
other structures have all been tried and 
all been found good under various con- 
ditions and circumstances. 

With the growth of cities, however, and 
the continual expansion of electrical busi- 
nesses of one sort and another, conduits 
have grown and multiplied and under- 
ground construction has occupied no in- 
considerable part of the streets. It has 
practically been impossible at all times 
to foresee the growth and increase in this 
variety of construction. For this reason 
in many streets the conduits have had, 
from time to time, to be enlarged, necessi- 
tating the disturbance of the street sur- 
face, the interruption of traffic, and very 
large expense. In New York alone at 
least a dozen plans have been made public 
for the construction of a permanent sub- 
way for the reception of electrical con- 
ductors and pipes, most of these schemes 
being brought forward in connection with 


ELECTRICAL -REVIEW 


plans for rapid transit underground rail- 
ways. Unfortunately when the present 
rapid transit subway was finally planned 
and work upon it begun, no very adequate 
provision was made for underground 
wires and pipes and it is likely that New 
York will see for a long time to come a 
repetition of the continual opening of the 
streets and enlargement of conduit sys- 
tems. 

In Chicago, however, a very radical 
solution of this problem has been under- 
taken and a tunnel of generous dimen- 
sions—in fact, nearly as large as a rail- 
way tunnel—is being constructed, with 
numerous ramifications, through the busi- 
ness district for the sole purpose of af- 
fording a place for conducting wires. In 
this respect Chicago is perhaps more for- 
tunate than any other city, unless it be 
Paris with its magnificent system of 
sewers affording ample room for electrical 
conductors of all kinds. In our greatest 
cities the question of underground elec- 
trical construction is assuming a phase 
of great importance. The work of tele- 
phone companies has been no little ham- 
pered by the small sizes of ducts laid 
down in original installations. Tele- 
phone cables of sizes larger than those 
now in general use could be handled very 
satisfactorily if the ducts were big enough 
to permit their installation. It is hoped 
that if any extension is ever made to the 
underground rapid transit system in New 
York, ample provision will be made co- 
incidently for wires. The cost would 
not be excessive and the saving both in 
actual money and in convenience to the 
citizens of the city would be enormous. 


——=—=$=$$_$_— 


ELECTRIC ELEVATORS AND THE CEN- 
TRAL STATION. 


One of the most profitable and gen- 
erally satisfactory classes of business that 
comes to central stations is the electric 
elevator. With improvements in the 
architecture, or rather in the manner of 
construction, of buildings and the increase 
in value of real estate in most of our cities 
the tendency has been noticeable to build 
higher and higher, thus requiring the in- 
stallation of elevators in practically all 
new business buildings of any importance. 
The electric elevator itself has been care- 
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fully worked out by competent engineers 
and manufacturers until it is a thoroughly 
serviceable and satisfactory piece of ap- 
paratus. In the majority of cases the 
elevator load is distributed throughout 
the daytime and goes off coincidentally 
with the coming on of the lighting load at 
night, so that the elevator offers the sta- 
tion a highly attractive source of outlet 
for its daytime power. 

There has been more or less discussion 
in the past, and probably will be more in 
the future, concerning the availability of 
alternating-current motors for elevator 
purposes and the ability of alternating- 
current stations to give patrons good ele- 
vator service. ‘This discussion, while of 
great technical interest, has no particular 
bearing upon the problem, since in the 
crowded business districts of most of our 
cities direct-current supply by means of 
substations could easily be arranged in 
view of the exigencies of the elevator situ- 
ation. One thing is certain, that the num- 
ber of elevators both for freight and pas- 
senger uses is increasing rapidly and will 
continue to increase for some time. The 
active station manager will do well to in- 
vestigate the subject of elevators in his 
territory, and to stimulate by concessions 
of one sort and another the installation 
of these appliances wherever possible. 


THE STEAM TURBINE. 

On other pages of this issue will be 
found an illustrated description of the 
steam-turbine unit lately installed in the 
station of the Hartford Electric Light 
Company. The performance of this ma- 
chine through its preliminary trials has 
been of such astonishing efficiency as to 
leave no doubt in the minds of the man- 
agement of the station in which it is 
placed that it represents the coming type 


of apparatus for this purpose. In view | 


of the results attained by it, of what it has 
done and what it promises to do, it will be 
interesting to note engineering opinion 
concerning some of the great power sta- 
tions using reciprocating engines which 
have lately been constructed in New York 
and other cities after, say, ten years have 
passed. Meanwhile, the delegates at Cin- 
cinnati next week will find here an ex- 
cellent topic for consideration. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LXII. 


BY W. ELWELL GOLDSBOROUGH. 


The foregoing matter illustrates suffi- 
ciently well the reactions which take 
place in alternating-current generators 
where the considerations are confined 
entirely to single-phase working. If 
we go a step farther and take up the 
study of the reactions which modify the 


haces 
Fig. 152.—ALTERNATING MECHANISMS. 

regulation of two and three-phase ma- 
chines, we must determine somewhat more 
accurately the characteristics and nature 
of the quantity which, thus far, we have 
termed the synchronous reactance of the 
armature and designated by the symbol z, 

There are a number of points of simi- 
larity between the reactions which exist 
in direct and alternating-current arma- 
tures, and it will pay us to study these 
points somewhat at length while analyzing 
the quantity we now know as synchronous 
reactance with a view to applying the in- 
formation gained thereby in an investiga- 
tion of the theory of the working of all 
types of alternating-current generators. 

By way of reducing our discussion to its 
simplest terms a bipolar direct-current 
armature supplied with two collector rings 
connected to diametrically opposite com- 
mutator bars may be considered. If di- 
rect currente are being taken from the 
machine and the commutating brushes are 
placed midway between the pole-tips, the 
reactive effect of the armature ampere- 
turns upon the field ampere-turns will be 
zero, although the cross-magnetizing ef- 
fect of the armature ampere-turns will be 
a maximum. ‘This is illustrated in Fig. 
152. 

If the commutating brushes are given 
a lead, as illustrated in Fig. 153, the re- 
active or demagnetizing effect of the arma- 
ture ampere-turns upon the field circuit 
comes into prominence, while the cross- 
magnetizing effect is somewhat diminished. 
The aggregate armature reaction, how- 
ever, is greatest for a given current flow- 
ing in the armature in the latter case. 
Suppose, now, an alternating current hav- 
ing a maximum value equal to the direct 
current above mentioned is taken from 
the machine by means of the collector 
rings. If we consider that the maximum 
value of the alternating electro-motive 
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force is generated just as the commutator 
bars to which the collector rings are at- 
tached, or midway between the pole-tips 
(as would be the case at no load, see the 
discussion of Fig. 128, page 79), the 
cross-magnetizing armature ampere-turns 
would, at this instant, be the same as in 
the Fig. 152 position of the brushes when 
a direct current is drawn from the arma- 
ture. This cross-magnetizing effect of the 
alternating current shifts the resultant 
field, due to the combined action of the 
alternating armature and field ampere- 
turns, in the direction of rotation of the 
armature, and tends to produce saturation 
in the trailing pole-corners a and c, just 
as do the cross-magnetizing armature 
ampere-turns when a direct current is 
taken from the armature; but, in the case 
of the alternating-current condition, the 
shifting of the field in the air-gap in the 
direction of rotation retards the rise of 
the alternating current to its maximum 
value until later in the revolution, say, 


Fig. 153.— ALTERNATING MECHANISMS. 


until the collector-tapped commutator 
bars are near to the leading pole- 
tips b and d. The maximum value 
of the current will then occur at such a 
time as to produce an effect analogous to 
the cross and demagnetizing effects caused 
by the lead given to the brushes in a di- 
rect-current dynamo, as illustrated in 
Fig. 153. From this it is evident that 
there is, in an alternating-current ma- 
chine, a reactive effect emanating from 
the armature that both retards and shifts 
the air-gap flux in the direction of rota- 
tion. At the instant that the maximum 
induction is threading the alternating- 
current armature coil, the distribution of 
the magnetic flux in the air-gap most 
nearly approximates the normal, as at no 
load. As the current rises in the coil the 
effect is gradually to distort the field in 
the direction of rotation, first, by aiding 
the field ampere-turns, and then by exert- 
ing a cross-magnetizing action. These 
effects are most pronounced when the cur- 
rent is a Maximum and diminish for de- 
creasing values of the current as the coil 
moves forward. Just before the current 
becomes zero again, it acts directly in op- 
position to the field ampere-turns. 

The effect, therefore, of the armature 
reaction in an alternator working under 
a non-inductive load is to diminish the 
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virtual value of the electro-motive force 
and to retard the rise of the electro-motive 
force to its maximum value till later in 
the period. It consequently causes the 
electro-motive force to lag behind its 
normal no-load position. These facts 
have been developed in other words in 
connection with the discussion of Fig. 
133, where it is shown that the resultant 
electro-motive force developed in the 
armature winding is equal to OC,, when 
a current equal to OB is flowing. 

In a commercial alternator, the arma- 
ture reaction still further modifies the 
simple harmonic resultant of theory, as, 
owing to the saturation and bunching of 
the lines of force that take place under 
the trailing pole-corners, the rate of cut- 
ting of the lines of force by the armature 
coils is greater during the second and 
fourth quarters of a period, measured from 
the time of the rise of the electro-motive 
force from zero, in a positive direction, 
than in the first and third quarters, and 
the electro-motive-force curve is thereby 
somewhat distorted in the direction of 
rotation. 

Many writers, in considering the re- 
action of the armature upon the fields, 
deem it advisable to treat the magnetizing 
effects of the components of the armature 
current which are in phase with and at 
right angles to the phase position of the 
no load or internal electro-motive force, 
separately. By this method of treatment, 
the effective component, OB., which is in 
phase with the total 
internal electro-motive 
force OA, of Fig. 154, 
is designated as the 
distorting component 
of the armature cur- 
rent, since, as it reach- 
es its maximum value 
when the centre of the 
armature coil is mid- 
way between the pole- 
tips, the ampere-turns 
due to it are then in 
the most effective po- 
sition for setting up 4 
cross-magnetizing ac- 
tion in the air-gap. 

Fig. 155 according- 
ly shows the position 
B, © of the armature coils 
Fic. 154.—Atter- when the effective 
NATING MECHAN- op» distorting compo- 

ISMB. 

nent of the current 
is a maximum. Similarly, the wattless 
component of the armature current, or 
that component, OB,, that is at right 
angles to the total internal electro-motive 
force OA,, is designated the magnetizing 


Ao 


pp ` 


May 17, 1902 


component of the armature current for 
the reason that when this component 
reaches its maximum value the centre of 
the armature coil is concentric with the 
centre of the pole-piece; the ampere- 
turns, due to the magnetizing component 
of the armature current, are accordingly 
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armature current reaches a maximum 
when the centre of the armature coil co- 
incides with the centre of the pole-face, 
as in Fig. 156. At points ninety degrees 
on each side of this position the mapnetiz- 
ing or wattless component of the current 
is zero. The reactive effect of the mag- 
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product of the corresponding ordinates of 
the curves d and e give the curve f, which 
represents the magnetizing effect of the 
ampere-turns due to the magnetizing 
component of the armature current for 
successive positions of the armature coils 
relatively to the poles. 


Fic. 155.—ALTERNATING MECHANISMS. 


most powerful when the armature coils 
have the position shown in Fig. 156. 

Continuing this line of argument, since 
when the centre of an armature coil is 
under the centre of the pole-face the dis- 
torting component is zero, as the coil re- 
volves the component rises and reacts 
magnetically against the field. However, 
this reaction becomes equal to zero as the 
coil passes a position ninety degrees from 
the first; but it is prominent again, and, 
in this case, aids the field between the 
ninety-degree and 180-degree positions. 
At the latter of these the distorting com- 
ponent is zero again. 

The effect of the distorting component 
upon the field ampere-turns is, then, 
as follows: It makes one complete 
oscillation, first opposing and then 
aiding the magnetizing effect of the 
field ampere-turns. The two magnetiz- 
ing actions of the distorting com- 
ponent are equal and opposite and do 
not change the average value of the mag- 
netism in the field cores from its initial 
value. The distorting component tends 
simply to shift the air-gap flux in the di- 
rection of the rotation of the armature 
in much the same way as in a direct- 
current machine. 

In Fig. 157 the curve a indicates the 
normal no-load distribution of flux in the 
air-gap. When the centre of the coil is 
at the two points O, and O, (as in Fig. 
155), it has its greatest cross-magnetiz- 
ing effect and produces a distortion repre- 
sented by the curve b. When the centre 
of the coil, however, is at O, (as in 
Fig. 156) the cross-magnetizing effect of 
the coil is zero, but, owing to the slug- 
gishness of the magnetism, the distribu- 
tion of the flux in the air-gap does not 
change materially from the distribution 
indicated by the curve b. It probably as- 
sumes a distribution such as that repre- 
sented by the curve c. 

The magnetizing component of the 
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netizing component is always against the 
field ampere-turns when the armature cur- 
rent OB lags behind the total internal 
electro-motive force OA,, and always aids 
the field ampere-turns when the armature 
current is in advance of the total internal 
electro-motive force. 

In Fig. 158 the curve d represents the 


ror Ò, Ò: 
Fig. 157.— ALTERNATING MECHANISMS. 


magnetizing component of the armature 
current, the curve ¢ the magnetizing ef- 
fect upon the field circuit of a direct cur- 
rent when such a direct current is sent 
through the armature coils of the alter- 
nator, and the armature is turned so as 
to successively advance the coils in their 
positions relatively to the poles. 


Fig. 158.— ALTERNATING MECHANISMS. 


In the present discussion, the curve e 
is assumed to be a sine curve, and its 
values are plotted relatively to the centre 
of an armature coil in its successive posi- 
tions, as are also the values of the mag- 
netizing or wattless component of the 
alternating-armature current d. The 
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The resultant curve f of Fig. 158 would 
lead us to infer that the armature reac- 
tion of an alternator sets up a pulsating 
magnetism around through the magnetic 
circuit and the field coils. This is, how- 
ever, not altogether the case. Owing to 
the fact that saturation does not usually 
exist in the magnetic material of the field 
circuit and to the large number of turns 
in the field winding, the inductance of the 
field circuit is very high and, therefore, 
any change in the number of lines of 
force threading the field coils will induce 
a powerful counter-electro-motive force 
in these coils which will, for the time of 
the variation, act with or against the di- 
rect electro-motive force to which the ex- 
citing current flowing in the field circuit 
is due. Any fluctuation in the field mag- 
netism, therefore, tends to induce a cur- 
rent in the exciting-circuit which will op- 
pose any change in the amount of flux 
linked with it and act magnetically to 
keep the field strength a constant. Now 
if, in considering the reaction of the 
armature of an alternator upon the field 
circuit of the machine, we regard the 
armature as nothing more than the 
primary of a transformer, of which the 
field windings form the secondary, mag- 
netic fluctuations emanating from the 
armature and effecting the field circuit 
will induce in the exciting circuit an 
alternating current tending to magnet- 
ically balance the cyclic fluctuations of 
the armature reactions. If, therefore, air- 
gap leakage, etc., may be neglected, the 
magnetic density in the field cores will 
be practically constant for any given load 
upon the alternator, t. e., it will not be 
subject to any great variation within the 
time for a periodic, fluctuation of the 
armature current, and the exciting cur- 
rent will be a pulsating, continuous cur- 
rent having a fluctuation double that of 
the armature current. 

(To be continued.) 
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The Steam Turbine Generator of the 
Hartford Electric Light Company. 


The Largest Turbine Generating Apparatus in the United States. 


T THE station of the Hartford whence they are taken underground about received is transmitted at this lower volt- 
Electric Light Company, in one mile to the main or Pearl street sta- age to the State street station about 1,500 


Hartford, Ct., there is now tion. Here they are received in a step- feet away, wherein is situated the large 
installed and in operation a reserve 


unit consisting of a steam turbine of | ; 
about 2,100 kilowatts capacity direct- 
coupled with a two-phase 2.400-volt gen- 
erator, this unit being intended primarily 
to aid the water-power plant of the com- 
pany at times of excessive load and at cer- 
tain periods in the summer when the 
water power falls off through low water. 
The plant of the company consists, in 
brief, of two water-power generating sta- 
tions located, respectively, at Tarriffville 
and Rainbow, two points on the Farming- 
_ ton River, each about eleven miles from 
the main receiving and steam generating aes | eee en eee 
station, which is situated in Pearl street | Ss 
in the city of Hartford. At each of these 
plants two-phase alternating current at 
500 volts and sixty cycles is generated, 
this being stepped up to 10,000 volts and 
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SECTIONAL VIEW SHOWING DETAILS OF A STEAM TURBINE. 


down transformer room where the press- storage battery fed through rotary con- 
ure of the incoming current is reduced to verters, and which may be regarded as the 
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THE 2,100-KrLowaTT STEAM TURBINE GENERATING UNIT OF THE HARTFORD ELECTRIC LiguT COMPANY. 
simultaneously changed to three-phase for 2,400 volts, which is the standard for centre of distribution for the direct-cur- 


transmission to the city. The lines come alternating-current distribution. A con- rent feeder system of the city. . 
jn overhead to the outskirts of the city, siderable portion of the current here At the State street station, in addi- 
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tion to this receiving plant, are located 
two 400-kilowatt rotary converters which 
feed into the three-wire direct-current 
system, and one 600-kilowatt and one 
+00-kilowatt alternating-current gener- 
ators, steam driven by means of Corliss 
engines. 

The steam plant is of unusual interest 
on account of some of the methods em- 
ployed in its operation. Steam`is gen- 
erated in water-tube boilers of the Ault- 
man & Taylor type, which are fired by 
Roney mechanical stokers, bituminous 
slack coal being used. All of the steam 
units are operated condensing, the con- 
densing water being used over and over 
again by means of a group of Worthing- 


ELECTRICAL REVIEW 


sons type. The general type of this tur- 
bine can be well understood from refer- 
ence to the accompanying sectional illus- 
tration. Steam is admitted at the gov- 
ernor valve and arrives at the chamber, A, 
at the small end of the revolving part 
of the turbine. The steam passes along 
to the right through the turbine blades, 
passing through a series of fixed blades 
which deflect it in one direction, thence 
striking the moving blades of the turbine 
which deflect it in the opposite direction, 
and so on. -In this way the current of 
steam impinging upon the moving blades 
drives them around. The areas of the 
passages Increase, progressing in volume 


corresponding with the expansion of the: 


619 


load or steam pressure. The thrust bear- 
ing at H, on the extreme left, is put in 
to take care of accidental thrusts that 
may arise and also to retain the align- 
ment of the shaft accurately so as to se- 
cure the correct adjustment of the balance 
pistons. 

Since these balance pistons never come 
in mechanical contact with the cylinder 
in which they turn there is no friction. 
The thrust bearing is made of ample size 
and is subject to forced lubrication. 

The pipe, K, shown at the lower part 
of the machine connects the chamber back 
of the balance pistons with the exhaust 
outlet, so as to ensure the pressure being 
equal at the two ends of the turbine. 


SIDE VIEW OF THE HARTFORD STEAM TURBINE GENERATING UNIT SHOWING STEAM AND EXHAUsT PIPING. 


ton cooling towers, which are erected in 
the yard near the boiler room. These 


. towers consist of circular steel stacks, at 


the bottom of each of which is an electric 
motor-driven fan; this fan circulates air 
up through the stacks, which are filled 
with hollow, porous, unglazed tiles over 
which the hot water from the condensers 
is allowed to trickle, cooling itself by its 
own evaporation. An artesian well on the 
company’s premises supplies the necessary 
feed and condensation water, although 
the city water supply is also connected. 
From this station are fed about 1,000 
are lamps and 80,000 incandescent lamps. 
The steam turbine unit, which is ex- 
cellently illustrated in the accompanying 
engravings, is of the Westinghouse-Par- 


steam. On the left of the steam inlet 
are revolving balance pistons, CCC, one 
corresponding to each of the cylinders in 
the turbine (which may be of any num- 
ber). The entering steam at A presses 
equally against the revolving part of the 
turbine and against the first balancing 
piston. When it arrives at the passage, 
E, it presses against the next larger sec- 
tion of the revolving part of the turbine 
and also against the next largest balanc- 
ing piston, connection between the two 
being secured by the passage, F. Simi- 
larly, the passage, G, permits the balanc- 
ing of the largest section of the turbine. 
By a proper arrangement of these bal- 
ancing pistons there is no end-thrust 
whatever upon the turbine shaft at any 


The bearings, JJ, are peculiar in con- 
struction. Each consists of a gun-metal 
sleeve, prevented from turning by a 
loose-fitting dowel pin. Outside of this 
are three cylindrical tubes having a small 
clearance between them. These small 
clearances fill up with oil and permit a 
slight vibration of the inner shell, while 
at the same time restraining it from too 
great a movement. The shaft therefore 
actually revolves about its axis of gravity 
instead of its geometrical axis, as would 
be the case with the bearings of the usual 
rigid construction. In case the shaft is a 
little out of balance the journal thus per- 
mits it to run slightly eccentric. 

The governor is driven, in the machine 
shown in the sectional drawing, by a worm 


to 02 mye tne À mtg econ, BA guns -a Ben mtn HERI a Og ae i ek 


- RE TE ree hoe re 


o a. 


620 


gear cut on the outside of the coupling 
between the turbine shaft and the ma- 
chinery it drives. In the machine at 
Hartford, however, the governor is oper- 
ated from a worm gear on the end of the 
shaft, as the illustrations well show. The 
oil pumps are also operated by the same 
gear, these pumps serving to maintain 
forced lubrication throughout the ma- 
chine. In the Hartford installation the 
oil is pumped firet to an overhead re 
ceiver, where it is cooled by circulation 
of water and from which it flows by grav- 
ity into the various parts of the turbine. 

The governor is one of the most inter- 
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out disturbing the running of the machine 
in any way. This adjustment is very use- 
ful in bringing the dynamo connected 
with the turbine into proper synchronism 
and in adjusting conditions of load be- 
tween various machines running in mul- 
tiple. 

The governor levers are attached to a 
small relay valve which controls a steam 
valve and piston directly connected with 
the main admission valve. These levers 
receive reciprocating motions from an ec- 
centric and use the governor clutch as a 
fulcrum. Continuous reciprocating mo- 
tion is thus given to the relay valve and 
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has no opportunity to get stuck, as might 
be the case where it moved only occa- 
sionally. 

The blades and buckets of the turbine 
vary considerably in size from one end of 
the rotating part to the other, so that the 
size of the passages is constantly increas- 
ing, corresponding with the increasing 
volume of the expanding steam. The 
blades are made of steel of high elastic 
limit and are secured to the rotating part 


‘by caulking. The smaller blades have 


one-eighth inch clearance sideways and 
the larger blades about one-half inch, 
these dimensions being much beyond the 


THe GENERATOR END OF THE HARTFORD STEAM TURBINE UNIT. 


esting features uf this machine. It is of the 
fly-ball type, the lever swinging on knife 
edges instead of pins. At the middle posi- 
tion of the levers full head of steam is ad- 
mitted. A movement from this position 
in either direction cuts off the steam sup- 
ply. In case any of the governor mech- 
anism becomes broken and the balls slow 
down independently of the turbine, steam 
is shut off by this construction before any 
damage can take place. The speed of the 
turbine may be varied within the limits 
of the governor spring while the machine 
is running. ‘This is done by means of a 
milled head on the governor which per- 
mits the adjustment of the spring with- 


through it transmitted to the admission 
valve. The function of the governor is to 
vary the plane of oscillation of the relay 
valve, causing the admission valve to be 
opened for a longer or shorter period dur- 
ing each traverse. The steam conse- 
quently is admitted to the turbine in 
longer and shorter puffs which occur at 
constant intervals of time. At full load 
these puffs verge into practically a con- 
tinuous blast, while at intermediate loads 
the puffs are shorter and further sep- 
arated. By this arrangement the economy 
obtained from the use of high-pressure 
steam is secured at all loads. As the ad- 
mission valve is constantly in motion it 


limits of motion permitted by the balance | 


piston. 

The Hartford turbine with its gener- 
ator is in all thirty-three feet three 
inches long, eight feet nine inches wide, 
and weighs 175,000 pounds. It operates 
at 1,200 revolutions per minute under 
125 pounds initial pressure and a vacuum 
of twenty-seven inches. The generator 
produces sixty-cycle current at 2,400 volts 
two-phase. Since the installation of the 
machine a number of tests have been made 
of it, including some continuous overloads. 
The figures attained are not as yet avail- 
able for publication, but it may be said 
that they show a steam economy of the 


— 
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most remarkable character, and that the 
apparatus shows an efficiency so high as 
to leave no doubt in the minds of those 
who are operating it that it represents the 
coming type of steam prime-mover for 
central station purposes. The efficiency 


- varies considerably between different de- 


grees of load, as is naturally to be ex- 
pected. 

This machine may be regarded in some 
degree as an experimental piece of ap- 
paratus, on account of its being the first 
turbine of this large size to be made and 
set running in this country under the 
somewhat modified Parsons designs. The 
experience that has been gained with it at 
Hartford has been exceedingly valuable 
and highly encouraging. It is readily 
started, warming up in a few minutes, and 
its operation is singularly quiet and free 
from vibration when the great speed at 
which it runs is considered. It is a curious 
contrast to note the small size of this unit 
in comparison with others in the station 
and to reflect that, at a pinch, it could 
carry the entire lighting load of the city 
without difficulty. 


ae 
LORD KELVIN’S RECENT VISIT TO 
NEW YORK. 


VISIT TO THE CORTLANDT STREET TELE- 
PHONE CENTRAL OFFICE. 


In respect to multifarious engagements 
and an overwhelming number of invita- 


~ tions, the visit of Lord and Lady Kelvin 


has resembled that of Prince Henry, who 
has so recently quitted our shores. Not- 
withstanding the disparity in years, Lord 
Kelvin has quite equaled the record of 
the Prussian prince. Among the various 
visits which have been made by Lord and 
Lady Kelvin, that to the Cortlandt street 
office of the New York Telephone Com- 
pany is worthy of particular mention. On 
Thursday, May 8, Lord and Lady Kelvin 
were escorted from the Waldorf, their 
stopping place at New York, to the tele 
phone headquarters by President Charles 
F. Cutler, of the New York Telephone 
Company, and Mr. J. J. Carty, chief en- 
gineer of that company. Gathered at the 
telephone office to greet the distinguished 
visitors was a notable assembly of tele- 
phone and telegraph officials. Among 
them were President Robert C. Clowry, of 
the Western Union Telegraph Company, 
attended by several of his directors; Presi- 
dent F. P. Fish, of the American Tele- 
phone and Telegraph Company, who re- 
newed the pleasant acquaintance which he 
formed with Lord Kelvin many years ago; 
Mr. E. J. Hall, vice-president of the 
American Telephone and Telegraph Com- 
pany; President Charles F. Cutler and 
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General Manager U. N. Bethell, of the 
New York Telephone Company; - Vice- 
President Sargent and General Manager 
J. C. Reilly, of the New York & New 
Jersey Telephone Company. 

The distinguished visitors were escorted 
through the Cortlandt street office and 
were greatly pleased with the fine in- 
stallation of telephone central exchange 
apparatus there exhibited. Lady Kelvin 
displayed an appreciative interest in all 
that she saw and was particularly gracious 
in her appreciation of the arrangements 
made for the comfort of the operators 
there employed. In regard to Lord Kel- 
vin, nothing probably could better indi- 
cate his continued active habit of mind 
than the ability which he displayed in ex- 
amining and considering the large num- 
ber of details going to make up such a 
plant as that at Cortlandt street. One 
incident which occurred during the visit 
is worthy of note. His attention having 
been called to the special fuseboard con- 
taining the connections between the cord 
circuits and the storage battery, after 
scrutinizing the apparatus, he remarked 
that one of the fuse wires seemed to be of 
larger diameter than the remainder, all 
of the wires being of very small calibre. 
Enquiry having been immediately made of 
the man in charge, it was found that this 
particular fuse wire had been installed 
by mistake. This little incident goes to 
show the continued keen power of accurate 
observation which has always characterized 
the scientific work of this eminent master 
of physics, and one of the engineers was 
heard to say that the interest displayed 
by Lord Kelvin in those details, which 
were brought to his attention, could not 
have been greater if he were a young en- 
gineer starting out on his career gather- 
ing data to be used in his work. 

While ordinary visitors to the telephone 
exchange are content to view the installa- 
tion superficially and as a spectacle, Lord 
Kelvin’s examination was characterized 
by most searching questions as to the es- 
sential details of construction. Having 
shown a special interest in the develop- 
ment of Dr. Pupin’s invention, several of 
the Pupin coils were produced for his 
inspection and to them he gave minute 
scrutiny. From the office of President 
Cutler connection was established with 
Chicago over the line equipped with the 
Pupin coils. At the Chicago end Gen- 
eral Meaney conversed with Lord and 
Lady Kelvin. The success of the con- 
versation was somewhat marred by the 
prevalence of a violent hurricane in In- 
diana which for the moment deranged the 
talking circuit. Notwithstanding this, 
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there was a pleasant exchange of com- 
pliments, and Lord Kelvin expressed him- 
self as being greatly pleased with having 
the opportunity to have talked over a line 
practically equipped with the loading de- 
vice which has been the subject of so 
much interest in the scientific world. 


MR. A. N. BRADY'S DINNER TO LORD AND 
LADY KELVIN. 


Prior to their departure for England 
a complimentary dinner was tendered to 
Lord and Lady Kelvin at Delmonico’s by 
Mr. Anthony N. Brady and his associates 
in the New York Edison Company. There 
were present at the dinner a number of 
gentlemen representing American elec- 
trical interests. Many ladies were also 
present. There were no formal toasts or 
speeches. On behalf of the electrical in- 
dustries represented, Mr. Thomas Com- 
merford Martin spoke at some length and 
very eloquently in welcoming the guests 
of the evening, briefly reviewing the ad- 
vance made in the adaptations of elec- 
trical engineering in the United States 
since the first visit of Lord Kelvin, and 
referring to the great part that had been 
played in this advance by the work done 
in various lines of electrical and ecien- 
tific activity by Lord Kelvin and his stu- 
dents. 

In response, Lord Kelvin made an ad- 
dress characterized by deep feeling and 
great learning. It was evident that the 
distinguished guest had appreciated very 
deeply the continuous and extraordinary 
expressions of admiration and respect 
which have attended his recent progress 
through this country, and his remarks, 
both retrospective and prospective, were 
characterized by that comprehensive grasp 
of mind which is so prominently charac- 
teristic of him. The theme of Lord Kel- 
vin’s remarks was the conquest of mate- 
rial difficulties by science and the utili- 
zation of nature’s forces for the benefit 
of the human race. He dwelt at length 
upon the part that had been played in this 
work by electricians. Referring to the work 
of Mr. Edison, who sat at his right, he said 
that the Pearl street station, in New 
York, was the first installation on this 
planet from which electric light and 
power had been distributed for general 
commercial use. He referred to his 
visit during the afternoon to the great 
waterside station of the New York Edison 
Company and stated that he had there 
witnessed the generation of electricity as 
high-tension polyphase current after the 
plans devised by Mr. Tesla, and ite dis- 
tribution and conversion to what he char- 
acterized as the “old-fashioned Edison 
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current of 120 volts.” “Indeed,” said 
Lord Kelvin, “I do not see anywhere these 
modern three-phase plants without think- 
ing of Mr. Tesla, nor do I sce the trans- 
formation of this output into direct cur- 
rent without thinking of the old Pearl 
street station and the splendid pioneer 
work of Mr. Edison.” — 

Turning to the subject of the Niagara 
Falls power plant and the transmission 
from it to Buffalo and elsewhere, he said 
that he felt convinced that whenever the 
interests of the human race demanded it, 
the whole four million horse-power of the 
cataract would be utilized and distributed 
over a radius of three hundred miles. “I 
will not at present,” said he, “predict a 
greater radius than this.” To those who 
complained that the utilization of all of 
Niagara’s water would result in the dry- 
ing up of the cataract, and the de- 
struction of one of nature’s most beauti- 
ful works, he would say that the 
spectacle of orderly activity presented 
by the turning turbines and dynamos, 
with their almost infinitely complex trans- 
formations and varied details, was more 
beautiful than the spectacle of the un- 
harnessed water thundering wastefully 
over the cliff. 


AN INTERVIEW WITIL LORD KELVIN. 


I saw Lord Kelvin at the Waldorf- 
Astoria Hotel the day before his depart- 
ure for England and found him in a 
reminiscent mood. He was not visibly 
fatigued from his long journey and the 
series of receptions and other functions 
that have marked its course, notwithstand- 
ing which he expressed himself as being 
pleased with the idea of a week’s rest on 
shipboard. “It is a big country, and 
there is much to see in it,” he said. “Now, 
don’t ask me what I have been most im- 
pressed with, because I have been im- 
pressed with everything. and I have seen 
so much that I would hardly know where 
to start telling about the various items.” 

I asked him if he had noted anything 
particularly new in electric light applica- 
tion, and he said he had been very deeply 
interested in what Mr. Peter Cooper- 
Hewitt had shown him. “The mercury 
vapor lamp,” he said, “seeins to me to 
be capable of commercial development. It 
is one of the most interesting things I 
ever saw, not only on account of its high 
efficiency and the great volume of light 
that comes from it, but also on account of 
the extremely interesting light it throws 
upon some phenomena of the connection 
between the ether and ordinary matter. 
The nature of conduction in thin vapors 
is not sufficiently well understood yet, and 
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some phenomena that Mr. Cooper-Hewitt 
has noticed, at the juncture of the elec- 
trodes in his lamps and the vapors, I 
think are going to have important bear- 
ing upon theoretical considerations of the 
ether. As to the light of the lamp, of 
course something will have to be done 
to improve its color, but the color screens 
I have already seen scem to be a long step 
in that direction.” 

I asked him if he was still interesting 
himself in the questions of the larger 
physics, referring to the time when I was 
a pupil of his for a brief season and to his 
lectures at the Johns Hopkins University 
on molecular dynamics. Lord Kelvin 
laughed when he remembered the twenty- 
one faithful students who labored with 
the mathematical intricacies of those lec- 
tures and whom he named his “twenty- 
one cociicients.” It appears that in the 
general equation for molecular motion 
there were twenty-one coefficients, and 
this number agreed with the number of 
his students. “Indeed I am,” he said, 
“and very deeply interested still in the 
study of the physics of the molecule and 
of the ether. . T have lately been doing 
some work which is shortly to be pub- 
lished in the Philosophical Magazine re- 
garding this very matter. I think our 
conceptions of the ether are about to un- 
dergo a change. You know we have built 
up a pretty complicated structure al- 
ready, because we have burdened the ether 
with demands that it shall explain the 
action of gravity, of electricity, of the 
transmission of light and other undula- 
tions, and now magnetism, which is, of 
course, a necessary sequence. As for me, 
though, I am beginning to agree with 
Daniel Bernoulli. You know he pro- 
claimed himself to be more of a New- 
tonian than Newton—an ‘echte New- 
tonianer’—still he did not think it was 
necessary that the ether should play a 
part in the explanation of gravitation.” 

Speaking of the general conceptions of 
the physical universe, Lord Kelvin said 
that we would probably simplify our 
imaginings of the mechanism of space and 
matter; that at least the increasing com- 
plexity of conceptions of the ether would 


go no further. “We have endowed the 
ether with many mysterious and difficult 
properties already,” he said, “for exam- 
ple, it must either be entirely insuseepti- 
ble to the action of gravitation, otherwise 
it would condense itself in centres, or else 
it must have an infinite resistance to com- 
pression. It has already been found nec- 
essary to consider it almost infinitely rigid 
and at the same time almost infinitely 
tenuous. Just where these speculations 
will stop I do not know, but I think that 
the tendency of all discussion and thought 
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now-a-days is to make more simple our 
conceptions of the ether and its actions.” 

Lord Kelvin said he had greatly en- 
joyed his visit in America, where he had 
seen many friends of former days and had 


noted with satisfaction as well as with © 


amazement the increase in electrical en- 
gineering applications and the wide- 
spread use of electrical appliances. “But 
I have had to do twenty-nine hours’ work 
in every twenty-four,” he said with a 


smile. C- T.C. 
eee as 
American Institute of Electrical 
Engineers. 


An extra meeting of the Institute will 
be held on Wednesday, May 28, at 8.15 
P. M., at the house of the American So- 
ciety of Civil Engineers, 220 West Fifty- 
seventh street, New York city, which will 
be devoted to the general subject of “Elec- 
tricity in the Army and Navy.” Members 
of other national engineering societies 
have been invited to attend, also members 
of the Society of Marine Engineers and 
Naval Architects. One of the principal 
objects of the meeting is to demonstrate 
the advantage of the government’s calling 
upon the engineering societies for advice 
in its work, and for this reason, officers 
of the army and navy and others especially 
interested in the subject are invited. 

There will be papers by Captain John 
Stephen Sewell, chief of engineers, 
U. S. A.; Lieutenant W. Van N. Powel- 
son, U. S. N.; Lieutenant Henry George, 
U.S. N.; Dr. Louis Bell, consulting en- 
gineer; Colonel Samuel Reber, U. S. Sig- 
nal Corps; Lieutenant A. M. Beecher, 
U. S. N.; Mr. Caryl D. Haskins, Mr. 
W. M. McFarland (late U. S. N.), and 
others. i 


The offices and library of the Institute 
have been removed from 26 Cortlandt 
strect to the seventh floor of the White 
Building, 95 Liberty street, one block 
directly south of the former location. 

— 
New Directors for New York Telephone 
Company. 

At the annual meeting of the New 
York Telephone Company, held at the 
company’s offices, 15 Dey street, New 
York, on Tuesday, May 6, 1902, the fol- 
lowing directors were elected: Charles F. 
Cutler, Union N. Bethell, John H. Cahill, 
Thomas F. Clark, Robert C. Clowry, 
Joseph P. Davis, Frederick P. Fish, 
George J. Gould, Edward J. Hall, James 
Merrihew, Charles Steele, John B. Van 
Every and William H. Woolverton. 

A St. Louis Wire and Rod Mill. 

A steel wire and rod mill, to cost more 
than $1,000,000, will be built in East St. 
Louis by the John A. Rocbling’s Sons 
Company, of Trenton, N. J. A site has 
already been bought, but the location will 
be a secret until the plant shall be com- 
pleted. 


———— 
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The System of the Cincinnati Gas 
and Electric Company. 


A Fine Modern Electric Lighting System Supplying Illumination and Motive Power to the Convention City. 


N VIEWING the status of the elec- 
tricity supply industry in Cincin- 
nati to-day, the Cincinnati Gas 


and Electric Company may be compli- 
mented in the highest terms for the 


By L. G. Lilley. 


with the result that the use of electricity 
for power purposes was kept to a mini- 
mum. 

The present condition is that all com- 
mercial lighting and power are furnished 
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first commercial station in this city, put 
in by the Brush Electric Company, occu- 
pied. It is of fireproof construction, and 
when equipped, two years ago, contained 
the latest designed machinery in the 


E 


PLUM STREET STATION, CINCINNATI GAs AND ELECTRIC COMPANY, ENGINE SIDE. 


greatly improved condition now existing 
in its plant, also for the radical changes 
contemplated and in course of completion. 
Up to within the past year or two electric 
lighting and power were furnished from 
several central stations and the territory 
covered was limited to a comparatively 
small area. Even then the customer was 
still further confined to the use of the 
kind of current which he could secure, 


from three stations, two of which are not 
being run constantly, so that it can almost 
be said that one station is doing seventy- 
five per cent of the work in addition to 
furnishing current for the street lights. 

This station, which is known as the 
Plum street station, was originally built 
by the Cincinnati Edison Company, with 
a ground area of 24,500 square feet and is 
located on almost the same site that the 


market. Additions have been constantly 
made to this plant, until now the build- 
ing is crowded with machinery, and con- 
tracts have been given for the addition 
of another building, which, when com- 
pleted, will make it more than double its 
present size. 

The plant at present consists of the 
following machinery: Forty Brush series 
arc dynamos of one hundred 9.6 amperes 
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each, driven by rope transmission from a 
jack-shaft 200 feet long; six Allis-Chal- 
mers vertical compound condensing en- 
gines, with an aggregate of 12,500 horse- 
power; boilers of Babcock & Wilcox and 
Edgemoor make (about equally divided), 
with an aggregate of 14,000 horse-power, 
all fitted with the American Stoker Com- 
pany’s under-feed stokers. All the coal 
and ashes are handled by the latest coal- 
handling devices. 

Direct-connected generators consisting 
of a total capacity of 5,200 kilowatts di- 
rect current, three-wire 220-volt and 2,- 
000-kilowatt, three-phase, 4,500-volt ma- 
chines. 

In addition to this plant the company 
has a storage battery plant of 4,400 am- 
pere-hours capacity, which is connected 
direct to the underground direct-current 
cable system, and “floats” on the system 
constantly, thus charging or discharging 


according to the weight of the load car- . 


ried by the station. In the period of ex- 
treme peak of the load, the battery plant 
acts as an auxiliary to the station. 
Probably the most important part of 
the proposed extensions—from a citizen’s 
standpoint, at least—is the effort being 
made to remove all overhead wires, and 
to do away with aerial lines by placing 
everything underground in the business 
portion of the city. In order to do this 
the company has contracted for, and has 


under way, the opening up of upward of . 
forty-three miles of the streets, and laying 


nearly 1,000,000 feet of American vitri- 
fied conduit, in which will be drawn lead- 
armored rubber-covered cables. 

The present underground system which 
is in operation by the company consists of 
32,260 feet of Edison three-wire conduit 
feeders, 115,280 feet of the same material 
for mains, and 316,777 feet of vitrified 
conduit, in which is drawn low-tension 
lead-armored rubber-covered cables for 
the purpose of supplying the Edison con- 
duits for commercial lighting. 

The new systern of conduit now being 
installed, while chiefly for the purpose of 
supplying the street lights, will also be 
used for commercial lines of 110 and 220 
volts. The company has recently made a 
contract with the city for furnishing be- 
tween 4,500 and 5,000 four-ampere, sev- 
enty-five-volt, enclosed series alternating 
arcs for a period of ten years, at the fol- 
lowing rates: Arcs fed from the under- 
ground system in the business portion of 
the city for $72 per year; arcs on over- 
head circuits $60 per year. These lamps 
will be furnished by the General Incan- 
descent Are Light Company, of New 
York, and will be run sixty on a circuit, 
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with the No. 6 cable running directly 
into and from each lamp, without any 
intermediate break of insulation. All 
cables for the underground work will be 
furnished by the Safety Insulated Wire 
and Cable Company, of New York. 

The station extension has been placed 
in the hands of Messrs. Sargent & Lundy, 
of Chicago, who will increase the capacity 
by installing Stirling borlers of 10,000 


PLUM STREET STATION, 


horse-power, and 8,000 horse-power addi- 
tional engine capacity of Allis-Chalmers 
make, to be delivered by October, and 
four 450-kilowatt, 150-volt, direct cur- 
rent; one 2,500-kilowatt, 300-volt, direct 
current, and one 2,500-kilowatt, 4,500- 
volt, three-phase generators, to be deliv- 
ered in July and August. Two motor- 


= generator sets, of 1,000 kilowatts each, 


will also be installed, each set consisting 
of a 500-kilowatt, direct-current machine 
of 300 volts, and a 500-kilowatt, three- 
phase machine of 4,500 volts, and so ar- 
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ranged that the alternating-current gen- 
erator of each set can be run as a syn- 
chronous motor for driving the 500-kilo- 
watt direct-current machine, or vice versa. 
All of these machines are to be furnished 
by the Bullock Electric Manufacturing 
Company, of Cincinnati. 

When the above additions are all in 
place the total capacity of this station will 
be 10,500 kilowatts of three-wire 220-volt 
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changes are made there will only be 110 
and 220-volt direct current, and the three- 
phase, sixty-cycle alternating current for 
power through induction motors, enabling 
the abandonment of all 500-volt, series 
arc and single-phase, 125-cycle alter- 
nating-current lines. 

The new alternating-current system will 
be of the three-phase, four-wire, sixty- 
cycle type, with 2,300 volts difference of 


ca 
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direct current and 5,500 kilowatts of 
three-phase current at 4,500 volts. 

There will also be three substations lo- 
cated at different points of the city for 
the purpose of keeping the voltage of the 
lines constant. 

At the present time there is a con- 
glomeration of service lines throughout 
the business part of the city as follows: 
110 and 220-volt direct current, and 104 
and 110 single-phase alternating current 
for commercial lighting; series arc cir- 
cuits; 500-volt power lines. After the 
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CINCINNATI GAS AND ELECTRIC COMPANY, SWITCHBOARD SIDE. 


potential between the neutral and outside 
legs, and 4,000 volts between any pair of 
the outside legs, reducing to secondary 
direct where the load is heavy enough. 
The three-wire system will be utilized by 
using two transformers to each block, but 
where the service is light only one trans- 
former will be used in the usual manner. 
These lines will also be used for driving 
three-phase induction motors of any de- 
sired size,or for single-phase motors, up to 
one horse-power. The company is also sup- 
plying current to the Southern Ohio Trac- 
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tion Company from its 4,000-volt line to 
a 200-kilowatt rotary converter, giving 
out 500-volt direct current for operating 
the street cars. 

At the present time the company is 
furnishing 3,408 series arc lamps on 9.6- 
ampere circuits for public street lighting, 
which are taken care of by thirty-one 
trimmers. The entire city is patrolled 
each night bv ten inspectors, whose duties 
also include the commercial lines as well 
as the street circuits. In addition to the 
above there are 4,500 enclosed arcs sup- 
plied from direct and alternating circuits, 
and 512 series arcs, which are taken care 
of by fourteen trimmers, who also act as 
inspectors in their respective territories. 

The company has upward of 8,000 
meters installed, 7,500 of which are 
Thomson recording wattmeters; the bal- 
ance are the Schaeffer alternating type, 
and are used in the “Hilltop districts.” 

Before the consolidation of the Cin- 
cinnati Edison Company with the Cin- 
cinnati Gas Company there were five gen- 
erating stations in constant use, and yet 
their area of business was practically con- 
fined to a comparatively small portion of 
the area of the city. Now since the con- 
solidation two of the stations have been 
shut down entirely, and of the remaining 
two, one only runs a few hours each week 
to help out during the hours of heavy 
load. The time is within sight when these 
will go the way of the former ones, not- 
withstanding that the company has ex- 
tended its lines over almost the entire 
corporate limits of the city, and is pre- 
pared to give service second to none in the 
country. 

The company is exceedingly fortunate 
in having the following corps of officers: 
General A. Hickenlooper, president; Nor- 
man Kenan, vice-president; H. C. Hutch- 
ison, superintendent of electrical depart- 
ment; H. J. Pfiester, superintendent of 
electrical distribution ; C. E. Jones, super- 
intendent of stations. 


DESCRIPTION OF ALTERNATING-CURRENT 
MACHINERY. 

The alternator built by the Bullock 
Electric Manufacturing Company is de- 
signed for 2,500 kilowatts, normal load, 
and 3,120 kilowatts, continuous overload. 
It is a three-phase generator of 4,500 
volts between terminals, and it operates 
at seventy-five revolutions per minute. 
The generator has ninety-six poles, and 
therefore produces alternating currents of 
sixty cycles. 

The conditions of which this machine 
had to be designed are rather exceptional, 
as may be seen from the fact that this 
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machine is the largest of its kind in this 
country. The generators in some of the 
New York traction companies’ stations 
have a larger output, but they are de- 
signed for twenty-five cycles and have not 
more than forty poles, while the generator 
built for the Cincinnati Gas and Electric 
Company has ninety-six poles. It is ap- 
parent that the construction of a machine 
which requires the placing of so many 
poles on the circumference of a wheel of- 
fers problems to be solved by the engineers 
of a nature far more difficult than those 
that have to be solved for twenty-five- 
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duce the weight of the flywheel for a given 
moment of inertia, which necessitates a 
heavier construction for the large arma- 
ture to obtain rigidity and stiffness. On 
the other hand, the engine-type generator, 
being of smaller diameter, requires the 
construction of a special rotor to carry 
the poles, and thus the advantages ob- 
tained by a smaller diameter of the gen- 
erator might well be considered compen- 
sated for by the necessity of making two 
revolving parts and the greater space 
taken up by the combination. 

Aside from the greater engineering diffi- 


OUTLINE DIAGRAM OF ONE OF THE 2,500 Kw. GENERATORS FOR THE CINCINNATI GAS 
AND ELECTRIC COMPANY. 


cycle generators which require only a 
moderate number of poles. 

The general construction of the alter- 
nator may best be studied from the draw- 
ings, showing an outline of the generator. 
The question that had to be solved at the 
outset was whether it would be advisable 
to build the machine as a flywheel gen- 
erator, using the flywheel to carry the 
poles, or whether the generator should be 
built as a self-contained engine-type ma- 
chine with a separate flywheel alongside 
of it. There are some advantages and 
some drawbacks in either construction. 
The flywheel-type generator requires a 
large diameter in order to be able to re- 


culties connected with the building of 
generators of very large diameter and 
narrow core, there are several great ad- 
vantages connected with a large machine 
in which the armature is narrow. As 16 
apparent in looking at the drawing, the 
radiating surfaces of this machine are 
very large and therefore it is possible to 
design economical machines in which the 
temperature rise does not exceed thirty 
degrees centigrade at normal continuous 
load. 

It will be interesting to give some of 
the dimensions of this gigantic machine. 
The outside diameter is thirty feet and 
the inside diameter is thirty-four feet. 
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The length of the pole, measured along 
the shaft, is eleven inches. It will also 
be instructive to study the weights of this 
machine, and we give, therefore, in the 
following, the general idea of the dis- 
tribution of copper, steel and iron in this 


machine: 

The total weight of laminated steel in 
the armature and poles is 42,000 pounds; 
the total amount of copper on the arma- 
ture and on the fields is 13,100 pounds; 
the shields, the construction of which we 
will presently describe, weigh 128,400 
pounds; the whole stationary part, in- 
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The electrical guarantees of this ma- 
chine will be of interest. The regulation 
at 100 per cent power-factor and full 
load will not exceed seven per cent. The 
efficiencies are as follows: 

One and one-half load, ninety-six and 
one-half per cent; one and one-quarter 
load, ninety-six and one-half per cent; 
full load, ninety-six and one-quarter per 
cent; three-quarter load, ninety-five and 
one-half per cent; one-half load, ninety- 


four per cent; one-quarter load, ninety- — 


one per cent. 
The temperature rise at full load after 
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revolving element consists of a steel wheel 
in which slots are milled to receive the 
dovetails of the laminated poles. These 
revolving fields are mechanically so well 
constructed that they can stand the enor- 
mous peripheral speed of two miles per 
minute or more. 

The general construction of these syn- 
chronous motors is identical with the con- 
struction adopted by the manufacturers 
for their revolving field alternators. 

DIRECT-CURRENT MACHINES. 

The direct-current machines that are to 

be installed by the Cincinnati Gas and 


Cross-SECTIONAL VIEW OF THE CINCINNATI EDISON ELECTRIC Light COMPANY’s STATION. 


cluding steel and armature copper, 
weighs 200,000 pounds; the revolving 
part, which is the flywheel of the steam 
engine, the weight of which will, of 
course, be determined by the inertia de- 
manded by the engine builders, is 374,- 
800 pounds, so that the total weight of 
machine is 574,800 pounds. 

On account of the large size of the 
armature, it is’ built up between two 
shields, each of which was made in eight 
sections, as clearly shown by the draw- 
ings. The armature itself is made up in 
twenty-four sections, each of which can 
be removed. The winding is placed in 
open slots, there being two slots per pole 
and per phase. 


twenty-four hours will not exceed thirty 
degrees centigrade ; at twenty-five per cent 
overload after twenty-four hours it will 
not exceed forty degrees centigrade, and 
at fifty per cent overload after one and 
one-half hours it will not exceed fifty de- 
grees centigrade. It is of interest to note 
the fact that this generator requires only 
twenty-four kilowatts for excitation at full 
load, in spite of the good regulation ob- 
tained. 
DESCRIPTION OF MOTOR-GENERATOR SETS. 
The synchronous motor is wound direct 
for 4,500 volts and operates at 450 revo- 
lutions per minute. It, therefore, has six- 
teen poles. There are several points of 
interest connected with its design. The 


Electric Company comprise seven units, 
four being rated as 450-kilowatt, 150- 
volt, 250-revolution-per-minute, engine- 
type gencrators; two being rated as 500- 
kilowatt, 300-volt, 450-revolution-per- 
minute, which are to be driven by eyn- 
chronous motors, and one rated as 2,500- 
kilowatt, 300-volt, 75-revolution-per-min- 
ute. 

The main features of construction of 
the four 450-kilowatt engine-type gener- 
ators are noted below. The field yoke 
consists of an annular cast-iron ring with 
inwardly projecting poles. The poles are 


built up of laminations of sheet steel in 


such a manner as to reduce to a minimum 
the effect of armature reaction. The poles 
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are held in place by fillister head cap 
screws. By taking out these cap screws it 
is possible to slide the poles out parallel 
with the shaft without disturbing either 
the armature or the field yoke. The 
armature spider has its arms milled at the 
outer ends so as to fit into dovetailed 
notches in the armature segments. This 
method of construction for armatures 
built up of segments produces an arma- 
ture in which the stresses due to cen- 
trifugal force are resisted by the strength 
of the armature steel, and the only stress 
put upon the cast-iron spider arms is of 
a crushing nature. 

The armatures of these machines are 
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THE LIGHTING STANDARD. 
well provided with ventilating ducts and, 
as the armature coils are held in the slots 
by means of wooden wedges, these venti- 
lating ducts are not closed by any bands 
or wire around the outside. The com- 
mutator sleeve is cast in one with the 
front end-head of the armature, thus 
making the commutator an integral part 
of the armature. 

In commutators, having diameters equal 
to or greater than those in the present ma- 
chines, the front ring is cut into segments 
to facilitate handling. 

The 2,500-kilowatt 300-volt engine- 
type generator has fortv-eight poles with 
an external armature diameter of twenty 
feet. In construction, it does not differ 
materially from the 450-kilowatt gener- 
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ators described above. One feature shown 
in this drawing that is peculiar to the 
large engine-type generators of the Bul- 
lock company’s manufacture is the device 
for oscillating the rocker arm carrying 
the brush-holders. By means of this ad- 
dition, a motion of the brushes is obtained 
parallel to the shaft which is similar to 
the end play of the armature in a belted 
machine whereby the brushes are pre- 
vented from wearing grooves in the com- 
mutator. 

While the nominal rating of this gen- 
erator is 2,500 kilowatts it is guaranteed 
to carry continuously a twenty-five per 
cent overload, and is also guaranteed to 
have a full-load efficiency of ninety-five 
per cent. 


A New Turbine Steamer. 

A new turbine steamer, Queen Alex- 
andra, built for passenger service on the 
River Clyde by William Denny & Brothers, 
of Dunbarton, and intended to work in 
conjunction with the King Edward, which 
was built by the same firm last year, has 
been launched recently from the above 
yard. The new vessel has a length of 270 
feet, moulded breadth of 32 feet, and a 
depth to promenade deck of 18 feet 9 
inches. The vessel is lighted throughout 
by electricity. The boiler is a large 
double-ended one having a funnel at each 
end, and there are three turbines, one 
high pressure and two of low pressure, the 
high-pressure one being in the centre line. 
Each drives one shaft, the centre one hav- 
ing one propeller and the outside ones 
two each, making five propellers in all. 
> 

An Electric Incline. 

An electric incline, starting from the 
Piazza Principe, at Genoa, with a length 
measured on the horizontal of 3,520 feet 
and a difference of level of 615 feet, giv- 
ing a mean grade of seventeen per cent, 
has been successfully installed. The rack 
and binding system is used, the rack being 
in the middle of a single track. The ties 
are supported on a strong masonry bed 
to prevent slipping. The cars are self- 
propelling and are arranged so that the 
platforms are horizontal when on the in- 
cline. The wheels are loose on the main 
axles, and each axle carries in the centre 
a large gear wheel which engages with 
the track, the gear being operated by a 
direct-current motor of thirty horse 
power, working at 500 volts, which drives 
it by a set of reduction gears. The trolley 
system is used with the overhead wire sup- 
ported on pole brackets. The car descends 
by its own weight, and in this case the 
motor acts as a brake by becoming a 
generator, a controller, by varying the re- 
sistance, regulating the descent at will. 
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Water Power in Turkey Awaits the 
_ Electrician. =? 


To THE EDITOR OF THE ELECTRICAL REVIEW: 


I beg to acknowledge receipt of a copy 
of the ELECTRICAL REVIEW containing one 
of our recent reports. 

Quite a number of our technical 
journals are regularly received in this 
office and continually brought to the at- 
tention of the large English-reading pop- 
ulation of this district. The advertise- 
ments are studied with especial interest. 

As the bulk of emigration from Asia 
Minor to the United States is from this 
district, I am glad to have prospective 
citizens become familiar with leading 
American periodicals. 

Your heart would ache to see the vast 
amount of water power unutilized within 
a few miles in the great canyon of the 
Euphrates. Some day I hope it will sup- 
ply motive power for an electric line pass- 
ing over the mountains from the Medi- 
terranean to the Black Sea. 

At present the dynamo on my bicycle 
is the solitary representative in my dis- 
trict of American electrical work. 

Tuomas H. Norton, 
United States Consul. 
Harput, Turkey, April 14. ` 
ee 

Coal-Handling Appliances Wanted 

in Laurenco Marquez.. 


During a recent conversation with 
Senhor Albers, the head of the harbor 
commission, writes Consul W. S. Hollis, 
he was informed that it is intended to 
make that port a great coaling station. It 
has been requested particularly that com- 
munication be invited with manufacturers 
in the United States who supply econom- 
ical and up-to-date coal-handling ap- 
pliances such as trestles, cranes and ma- 
chinery for delivering coal from freight 
cars (three feet six inches gauge) into the 
holds and bunkers of vessels. 


<=> ea —— 


Alloys containing two parts of alumi- 
num to one of zinc are, according to recent 
authority, equal to cast iron in strength. 
It melts at about 425 degrees centigrade, 
does not readily oxidize, and resists cor- 
rosion well. There is no difficulty in pre- 
paring alloy castings having a tensile 
strength of 4,000 pounds per square inch. 
The alloy, whose specific gravity is 3.8, 
resembles in its properties high-carbon 
steel. Alloys containing one to nine parts 
of zine to one part of aluminum with 
specific gravities ranging from 4 to 6 do 
not appear to possess any particularly 
valuable mechanical properties. 
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An Electric Crane for Ship-Building. 

The accompanying illustration gives an 
excellent view of one part of the ship- 
house or structural steel runway employed 
in the ship-building yards of the Fore 
River Ship and Engine Company, at 
Quincy, Mass. This structure is designed 
principally to afford a runway for travel- 
ing cranes which move backward and for- 
ward over the vessels under construction 
on the stocks below. The crane, of which 
one end is shown in the illustration, is 
100 feet in clear span, with a lifting ca- 
pacity of fifty tons. With this tool ma- 


~~ - .. = > * 
| E 5 re. ee 
b ` AOE a, ow 
h . im pi > o jdt ; 
p . > ~ 
p win Ue LS A 


| : ` 


Te og |> f $2 a 
ai l - tie 7 ern . 
en” A he ae 


~~ n 
AIN 


oy 


4 
í oe 
‘+t d 


d à a 


LA n 


< 
y 
¥ 
\ 


` 


Wwe Wy 


i 2 Š 
l Eog \: >y 
< d k d I 
A j! y 
i “a - 5 


’ ‘ 
Se be Ss. ee ew 


d - 
. + ? 
=: A Pi 
P , = i - — 
ÀA * 
d > 
5 
> 3 
. ¢ : » 
~ 2 
: EVE Se 
r La Pi a ‘ 
+ F y a es ~ 
. : a 
a y O z 
« 
i l 


G 
\ »> 
MEYS 


. 4 > S $ 
i j ‘ ‘7 
: PADI Sa 
nu EES Qe tes —e = ie 1. = <3 W AO 


The crane here illustrated was con- 
structed by the Morgan Engineering Com- 
pany, of Alliance, Ohio, the electric motor 
equipment having been furnished by the 
Bullock Electric and Manufacturing Com- 
pany, of Cincinnati. Current is taken 
from trolley wires strung along the run- 
ways of the crane and all of the operations 
of traversing, lifting, etc., are conducted 
from the suspended cabin under the centre 
of the crane, giving the operative a clear 
view. Power is derived from the power- 
house of the yards, where the working cur- 
rent is generated and distributed to all 
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until the water contents are reduced to 
twenty per cent or under. It is then 
charged into retorts of special design, 
heated internally by electric resistance 
coils. A gas useful for heating purposes, 
and a tarry oil, distill over, while a very 
pure form of peat, charcoal or coke re- 
mains in the retorts. The tarry oil can 
be worked up for the recovery of paraffin, 
ammonium sulphate and methylalcohol. 
The electric plant at Stangfjorden con- 
sists of five 128-horse-power turbines and 
five dynamos of equivalent power. A 
daily treatment of 100 metric tons of air- 
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STRUCTURE FOR RUNWAY oF LARGE ELECTRIC CRANE, Fore RIVER SHIPYARDS, Qurncy, Mass. 


terials delivered on the railway tracks 
below may be lifted and put in position 
on any part of the ship-work going on, as 
is sufficiently evident from the illustra- 
tion. The vessel shown in a nearly com- 
pleted condition is a seven-masted steel 
schooner of 11,000 tona displacement, 
which will be one of the largest sailing 
vessels in the world. On the extreme right, 
under the centre of the crane, may be seen 
the beginning of work on the keel of the 
United States battleship Rhode Island. 


parts of the large works. A complete de- 

scription of these works appeared in the 

ELrctrican Review for April 26, 1902. 

A Factory for the Electric Treatment 
of Peat. 

Recently a factory has been built at 
Stangfjorden, in Norway, for the electric 
treatment of peat by the Jebsen process. 
According to a description given by the 
Zeitschrift fiir Hlectrochemie, the peat is 
first submitted to air drying and is pressed 


dried peat is possible with this plant in 
the twelve retorts which are at present in- 
stalled. 

-—__—~ 


A Preservative and Lubricant for 
Wire Ropes. 


A wire rope needs a lubricant that will 
penetrate all the wires, and, as a preserva- 
tive, it must be free from acids and pre- 


vent rust. A good lubricant is made of 
tar, summer oil and mica axle grease in 
varying proportions to suit varying con- 
ditions. 
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Power Transmission on the Pacific Coast. 


| The Great Possibilities of High-Tension Development in the Extreme West. 


ERHAPS nowhere in the United 
States were the Lauffen-Frankfort 
experiments watched with greater 

interest than on the Pacific coast, for no- 
where was fuel more scarce and expensive 
up to the recent development of the oil 
fields of California, and certainly nowhere 
in the world are the climatice and physical 
conditions more favorable to electrical 
power transmission. 

The great backbone of the western 
hemisphere, the Cordilleras, stretching 
from the straits of Magellan on the south 
to the mighty Yukon on the north, run- 
ning the entire distance near the Pacific 
coast, furnishes in the streams that drain 
its western slopes ideal hydraulie condi- 
tions for water-power development. 

By reason of their proximity to the 
Pacific Ocean, the annual precipitation of 
moisture is great, much of it falling on 
the higher sources of the streams being 
perennial snows, which melt gradually 
during the long, dry seasons, thus fur- 
nishing a continuous flow, and the 
streams, running as they do to tide water 
with steep gradients, furnish abundant 
and ideal situations for high-head water- 
power development. 
~The people of the coast became early 
funiliar with the handling of water under 
high pressure through their experiences 
with monitors used in hydraulic gold 
mining, and the use of impact or hurdy- 
gurdy water-wheels came to supply an in- 
cidental demand for a small amount. of 
power for use about the mines. 

From these humble beginnings has been 
evolved one of the most complete and 
unique systems of apparatus for the utili- 
zation of high-head water power in the 
world. 

These high-pressure hydraulic installa- 
tions are full of interest, and to do them 
justice as an engineering feature would 
require an article by themselves. 

From the beginning the advance has 
been rapid in all departments of electrical 
transmission engineering, so that at the 
present time this department has reached 
a high state of perfection among many 
engineers of the coast who have made this 
class of work a specialty. 

The cities and towns being in most 
cases located far out in the level valleys 
and on the bays, and thus far removed 
from the sources of water power, made it 
a matter of necessity to use electrical 


By John S. Eastwood. 


transmission to supply them with power 
and light. 

The pioneer transmission plant was that 
built in San Antonia Canyon, Southern 
California, where power was developed 
in what is now considered a small quan- 
tity, under about 350 foot-head, and was 
transmitted at 10,000 volts to Pomona and 
San Bernardino, a total distance of thirty 
miles, and may be said to have been the 
entering wedge in the power transmission 
business. 

The Redlands transmission came next 
and was the beginning of what is now the 
extensive Edison Electric Company of 
Southern California. 

The Folsom-Sacramento plant came in 
next and attracted wide attention, not so 
much by the distance of transmission as 
by the size of the plant and the magnitude 
of its hydraulic works. In this plant 
4,000 horse-power was transmittal twen- 
tv-two miles at 10,000 volts. 

The next in order, which shows the 


bold strides in advance, was the San. 


Joaquin Electrie Company's plant, in 
which a head or fall of 1,400 feet was 
adopted, an increase of nearly 1,000 feet 
over any then built, and power was car- 
ned at 10,000 volts to Fresno, a distance 
of thirty-five miles. This plant held the 
world record for a long time in distance 
of transmission and is still in use of the 
highest head of any plant now in opera- 
tion. 

In 1898 the line voltage of this plant 
Was raised to 19,500 volts and the lines 
extended to Hanford, Cal., making a total 
distance of sixty-nine miles, which again 
was for a long time the longest in the 
world. 

After this followed in rapid succession 
a number of plants, in many of which im- 
provements in arrangement and design 
were made, taking up the best features of 
preceding plants until many of them have 
ben made models of constructive design. 

Kach plant has some distinctive fea- 
ture or show point, which is the results of 
design or the surrounding conditions, and 
this variety is a source of surprise and 
delight to visitors; as, for instance, the 
Folsom-Sacramento plant has one of the 
finest stone dams in the world; the San 
Joaquin-Fresno plant has its high fall 
and beautiful granite power-house; the 
Santa Anua-Los Angeles plant (part of 
the Edison Electrice Company's svstem) 
has its perfected generating units and 
magnificent pole line; the Snoqualmie 
Falls-Seattle plant its unique under- 
ground power-house; the Kern River- 
Bakersfield its perfect water conduit—a 


cement-lined tunnel in solid granite; the 
Bay Counties system its great cable span 
across the Straits of Carquinez, the long- 
est in the world; the Standard its 
great water storage and hydraulic equip- 
ment; and the Mill Creek No. 3, of the 
Edison company (now under construc- 
tion), its high head of 1,860 feet, and so 
on to a greater or less degree among them 
all. 

It was found early in the history of 
power transmission business that a ready- 
made market was an element essential to 
success, but the great increase in the 
radius of transmission has brought sites 
within reach that were considered beyond 
reach before. As the majority of the 
inland towns were small, the first plants 
were built on the most accessible sites and 
of such sizes as to supply the local de- 
mand, and they are now, in many cases, 
being enlarged and supplemented to meet 
the growth of these markets. 

There are a great number of power sites 
made available in addition to those now 
utilized by reason of the great increase 
in the radius of profitable power trans- 
mission, which distance has been in- 
creased, in less than eight years, more 
than ten times, and the great improve- 
ment in hydraulic apparatus. 

Naturally, the largest cities, being lo- 
cated on the coast, are the last to receive 
the benefits of cheap electrically trans- 
mitted water power, but they will be the 
gainers in that they will be supplied by 
more highly perfected works. 

The size of the works being such an 
important factor in the cost of power, 
other things being equal, these longer 
transmission projects, of necessity be- 
ing large, will be enabled to deliver power 
in these larger cities at a less cost than Is 
now possible with the smaller plants, even 
with their short transmission lines. 

The possibilities of the electrical power 
transmission development on the coast are 
startling, there being a number of projects 
under investigation where it is proposed 
to develop from 10,000 to 250,000 horse- 
power at a single site for transmission to 
the largest coast cities. 

It is a conservative statement of the 
situation to say that with the radius of 
successful transmission, raised as it is to 
200 miles and over, there is more than a 
million horse-power that can be trans- 
mitted to the bay cities and San Fran- 
CISCO, E 

This statement is based on positive 
knowledge of the possibilities. and it 1s 
safe to say that nowhere in the United 
States is there such an abundance of 
power that can be cheaply developed as on 
the Pacific coast, and with the settling 
up of the country this coast will offer the 
most inviting field for manufacturers re- 
quiring cheap power for their develop- 
ment of any place in the union. 
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Electric Power in a Paper-Pulp 
Mill. 

In no situation is the subdivision of 
applied power so particularly desirable 
as it is in paper-pulp mills. The ma- 
chinery in such establishments has to run 
continuously and no regular period for 
repairs can be had. On this account the 
ability to shut down small sections of the 
plant independently is of great value in 
case of accident, and under normal con- 
ditions of running permits inspection and 
repairs to be made with the greatest ease. 
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also to light the plant in case of break- 
down. Its service is required only at start- 
ing, normal exciting current being de- 
rived from a thirty-kilowatt direct-cur- 
rent machine driven by an induction 
motor from the main circuit of the large 
generators. The switchboard is of the 
usual type, and is built of blue Ver- 
mont marble panels. Oil switches are 
used, and all the power is fed into 
a single set of bus-bars. From these the 
various feeders for supplying lights and 
motors throughout the mill are taken off. 
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five and one of fifty-horse-power capacity, 
these being belted to shafts carrying four 
ground wood wet machines, eight Decker 
wet machines and two presses. The acid 
plant is operated by one 100-horse-power 
suspended floor motor belted to shafting 
which carries an average load of about 
eighty horse-power. Under the beater 
room is located one 100-horse-power 
motor running the rotary stock pump, 
boiler feed pump and the rotary screen, 
also a similar motor carrying one rotary 
pump with an average load of about 


THE GENERATOR RooM, GREAT NORTHERN PaPER COMPANY, Mapison, ME. 


The accompanying illustration shows 
the generating room of the Madison mill 
of the Great Northern Paper Company, 
located at Madison, Me., on the Kennebec 
River. At this plant three 300-kilowatt 
generators, each running at 150 revolu- 
tions per minute and furnishing 600-volt 
three-phase current, are installed. Each 
generator is driven by a pair of thirty- 
three-inch horizontal shaft turbine wheels, 
each controlled by a Lombard governor. 
The exciter is steam-driven by a forty-five- 
horse-power vertical engine to which it is 
direct coupled. This apparatus is used 


In the basement of the mill, wherein is 
situated the beaters, two 150-horse-power 
induction motors are sct on concrete foun- 
dations, each motor being belted to a line 
shaft carrying three beater engines, one 
stuff pump, one rotary pump, one agitator 
and one Jordan engine. These motors 
are normally driven at overload when two 
beaters are at work. On the second floor 
in the screen-room one 200-horse-power 
motor is belted to a line shaft driving 
seven twelve-plate screens and two Jordan 
engines. In the wet machine room are 
located two ceiling motors, one of seventy- 


seventy-five horse-power. Large exhaust 
fans over the machine room are driven by 
thirty-horse-power motors, and the car- 
penter shop is also motor-driven. The 
scraper of the economizer is similarly 
operated by a five-horse-power induction 
motor. 

This plant was started November 1, 
1899, with an approximate capacity of 
sixty tons of newspaper, forty tons of 
ground wood and fifty tons of sulphite 
pulp daily. It has been in continuously 
successful operation ever since. The en- 
tire electrical installation was put in by 
the General Electric Company, of 
Schenectady, N. Y. 


Be yf rts BS 2. igre: = 


a a 


= war hs tee 


wee ls 


OC eR IL iN OOO OW TB E 


-e 


ry 
SL SN Ae eens ee em ee ee 


oes 


ot a 


A. O E Aaa ae! 


. -èg ^`. 


Taa knne 


aT a 


~ me 


632 


Electrical 
Patents 


A novel insulating covering has been 
devised and patented by Mr. Oliver T. 
Hungerford, of Brooklyn, N. Y. The ob- 
ject of the improvement is the covering 
(and in the case of an electric line con- 
ductor, the insulation) of a pipe, rod or 
electric line conductor by means of a cer- 
tain compound, applying first a layer of 
the compound, then a layer of paper, and 
then another layer of compound over the 
paper covering. The paper with a coat- 
ing of the compound adherent thereto 


upon one or both sides is also usable and. 


valuable for many purposes. The com- 
pound itself is composed of pulverized 
silica, tale or kaolin—one, two or all three 
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COVERING FOR Pires, Rops AND ELECTRIC 
LINE CONDUCTORS. 
used at the same time—in intimate com- 
bination with rosin or asphaltum (pref- 
erably rosin) and rosin oil. This com- 
pound may be made by first melting the 
rosin in a suitable vessel, when it is melted 
adding the rosin oil and stirring the two 
well together, and then adding the pul- 


verized silica, tale or kaolin, stirring this. 


addition intimately and thoroughly as it 
is added until the required ¢onsistency is 
reached. This compound may be made 
non-inflammable to a practical degree by 
adding to the compound when it is hot 
a fluid oxide of zinc, oxide of lead, 
or alum in a powdered condition. The 
proportions, by weight, in 101 pounds, 
may well be 80 pounds of silica, 10 pounds 
of rosin, 10 pounds of rosin oil and 1 
pound of oxide of zine. 

A new electrical metallurgical process 
has been devised or discovered by Mr. 
Edward G. Acheson, of Buffalo, N. Y. 
The invention relates to metallurgical 
processes, and more particularly those for 
the production of pure metals, carbides 
and other chemical compounds that are 
produced in an electric furnace in which 
carbon is used as a conducting, reducing 
or combining agent; and it has for its ob- 
ject to provide a process or method of 
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cheaply and practically producing pure 
metals, alloys and other chemical com- 
pounds and products, and it may be said 
to consist, generally stated, in the use of 
graphite as a conducting, reducing or 
combining agent when associated with the 
metallic ore to be reduced to other sub- 
stances or compounds to be operated upon. 
Efforts heretofore made for the prac- 
tical direct production of pure products 
in an electric furnace—as, for example, 
metals like silicon—or for the production 
of pure compounds—as, for example, car- 
bides of calcium—have proved failures, 
owing, among other things, to difficulty 
in effecting the reduction and also to the 
introduction into the finished product of 
impurities contained in the carbon used 


- as a conducting, reducing or combining 


agent, or to carbon itself, resulting in the 
formation of impure products. The in- 
ventor has discovered that the above dif- 
ficulties attending the reducing action in 
the electric furnace can be overcome and 
greatly improved results obtained by 
using as conducting, combining and re- 
ducing agent graphite, and preferably 
graphite which has been produced by the 
electric furnace. In this process there is 
utilized not only the purity and high 
electrical and thermal conductivity of 
graphite, but it has been discovered that 
its softness and divisibility give it a 
peculiar property of being brought to an 
extremely effective distribution with the 
ore or other substance to be operated upon. 
Its high electrical conductivity facilitates 
the passage of sufficient current to pro- 
duce the desired reactions. Its high 
thermal conductivity facilitates the con- 
duction of heat throughout the mass of 
ore or other substances with which it is 
mixed. It has been found that when an 
ore’ such as granulated silica and amor- 
phous carbon in an amount sufficient for 
the reduction of such ore are mixed in the 
manner and to the extent ordinarily prac- 
tised in making a mixture of these ma- 
terials the mixture is practically non- 
conductive for currents as ordinarily used 
for metallurgical work, and even after 
a prolonged or thorough mixture its elec- 
trical conductivity is not sufficiently high 
for practical operation in the process of 
electrical reduction of the ore. When, 
however, graphite is substituted for the 
amorphous carbon, owing to its high con- 
ductivity, softness and divisibility, it can 
be so mixed with the ore or other material 
as to furnish the proper and desired de- 
gree of electric conductivity, and owing 
to the softness and divisibility of the 
graphite during the process of mixing it 
with the granulated ore the particles of 
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ore become wholly or partially coated with 
the graphite, and good electrical con- 
ductivity is established throughout the 
mass with all the particles thereof by 
reason of this surface coating of the 
particles of the ore. In order to get this 
partial or complete coating of the particles 
of ore, it is necessary thoroughly to mix 
the particles of ore and graphite, and 
this is preferably accomplished by a 
tumbling or rubbing process, and the in- 
crease of conductivity and successful re- 
sultant-reducing operation depend largely 
upon the thoroughness with which the 
graphite is coated or spread upon the sur- 
face of the particles of ore. Thus, even 
when the particles of ore are mixed with 
graphite in the manner and to the extent 
ordinarily practised in making a mixture 
it has been found that the electrical re- 
sistance is excessively high, so as to prac- 
tically inhibit the use of the electric cur- 
rent in reducing the ore, but on con- 
tinuing the mixing and rubbing process 
so that the particles of ore become par- 
tially or wholly coated with the graphite, 
the electrical resistance of the mass is 
reduced until its conductivity is so far 
increased as to permit of the successful 
operation of the reduction with electric 
currents as ordinarily used in electro- 
metallurgical processes. For the applica- 
tion of the invention the ore and graphite 
are reduced to particles, preferably to 
small particles or powder, placing the de- 
sired amount of each in a suitable tum- 
bling barrel or mixer and mixing the same, 
thus to a greater or less extent coating or 
varnishing the ore particles with the soft 
graphite. The mixture of the ore and 
graphite is then introduced into an elec- 
tric furnace, where it is subjected to a 
temperature sufficient to cause the de- 
sired reactions—as, for instance, the re- 
duction of the ore and the liberation of 
the metal. While any kind of suitable 
furnace may be used, a direct-acting fur- 
nace, wherein the charge to be operated 
upon is placed or caused to pass directly 
between the electrodes and in which the 
current passes through the charge, is more 
desirable. Graphite made in the electric 
furnace has the advantage of great purity, 
sometimes containing as low as 0.033 per 
centum of ash, and also possessing ex- 
tremely high electric and thermal con- 
ductivity, having usually more than twice 
the conductivity of the best conducting 
amorphous carbon. High electrical con- 
ductivity is of first importance—for ex- 
ample, when the metal on being freed 
from the ore combines with any free 
carbon or other element present to 
form carbides, alloys or impure 


_ 


— 


— 


s 
e 


May 17, 1902 


metal, and it is desired to obtain a 
pure metal, for instance, in reducing 
silica for the production of pure silicon. 
In making pure elementary substances— 
such, for example, as silicon—by direct 
reduction, it is essential that the contents 
of the furnace consist solely of the pure 
ore or silica and carbon in an amount not 
greater than necessary for the reduction. 
Such a mixture of silica and carbon in 
the amorphous condition is an extremely 
poor conductor of electricity, and for this 
reason it is impracticable to make pure 
silicon when the amorphous carbon is used. 
When graphite, however, is used for this 
purpose and is mixed with the silica in a 
like amount and in the manner above 
indicated, a good conductivity is obtained 
and a successful and practicable operation 
can be performed. As one example of the 
application of the invention, the reduction 
of silica and extraction of pure silicon 
may be described. Electrically made 
graphite and pure silica are taken and 
mixed in the proportion of graphite 55 
parts and silica 150 parts. The theoret- 
ical proportion would be graphite 55 parts 
and silica 137.5 parts; but it is preferable 
to have a little less than the theoretical 
amount of carbon. The mixture is thor- 
oughly rubbed together in a mortar, 
tumbling barrel or other suitable device. 
The amount and perfection of the inter- 
mingling and rubbing have much to do 
with the efficiency of the operation and 
with the electro-motive force necessary to 
employ for passing the electric current 
through the mass when in the electric fur- 
nace, and it should be well done. The ma- 
terial thus prepared is placed in an elec- 
tric furnace in such manner that the 
current passing from electrode to electrode 
will pass through it, and around the 
charge on the bottom, side and top is 
placed a fine silica as a support and cover- 
ing to the mixture and lining to the fur- 
nace, which may be made of brick or other 
suitable material. The mixture having 
been placed in this manner in its envelop 
of silica and in direct contact with the 
opposing electrodes the current is caused 
to pass in sufficient volume and for suf- 
ficient time to produce the reduction of 
the silica and liberation of the silicon. 
Thus in an operation which is conducted 
with the electrodes separated to a distance 
of three inches, and each having an ex- 
posed end surface of four square inches, 
the intervening space measuring three 
inches ‘by two inches by two inches, with 
its floor and sides of silica, was filled 
with the mixture of graphite and silica 
above described, and over all was placed 
a layer of silica. The current was turned 


ELECTRICAL REVIEW 


on with 100 volts. At the beginning the 
current registered three amperes, but 
quickly rose and after seven minutes 
registered eighteen amperes. The current 
was turned off after twenty-five minutes, 
the maximum flow having been 100 with 
20 amperes. Carbon-monoxide gas es- 
caped freely and burned on the surface. 
On opening the furnace a part of the 
silicon resulting from the silica of the 
charge was found as globules of pure sili- 
con mingled with other portions of the 
charge not wholly reduced. These 
globules may be separated from the un- 
reduced mass by floating in water or other 
desirable method. It is evident that 
various forms of furnaces may be used in 
carrying out the invention and that the 
product may be removed in many ways. 
Thus it may be removed intermittently 
either in a fluid or solid condition, as is 
the practice in making carborundun, car- 
bide of calcium and aluminum continu- 
ously, either of a solid, liquid or gaseous 
state. When the product of the operation 
ig a volatile metal and can be removed 
from the furnace in a gaseous condition, 
as in the reduction of zinc and other 
metals, suitable condensing chambers are 
provided for its reception and retention. 
When alloys are to be made of two or more 
metals, one or more of the metals may be 
mixed in a powdered metallic state with 
the ore to be reduced, or the ores of the 
several metals may be mixed with the ap- 
propriate amount of graphite to produce 
their united reduction, and the metals 
when liberated will alloy together. Thus 
oxide of iron and silica in the proportions 
necessary for the production of the desired 
silicide of iron, when mixed with the 
necessary graphite and raised to the proper 
temperature, will be reduced to a silicide 
of iron. When carbides are to be made, 
the amount of graphite employed in the 
charge is increased over and above that 
necessary for the reduction to at least 
the extent of the amount necessary to com- 
bine with the metal and form the desired 
carbide. 

A Frenchman named Armand Le 
Febre, residing in Paris, has patented in 
this country an ingenious support for in- 
candescent electric lamps, the patent being 
now controlled by the Electric Light 
Boards, Limited, of London, England. 
The lamps may be of the usual form and 
are provided at their base with metallic 
caps to which one end of the filament is 
connected. The other end of said filament 
is attached to a stem projecting from the 
central portion of the cap, this stem, of 
course, being insulated therefrom and 
having screw threads at its exposed end. 
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The support for the lamps consists of two 
spaced-sheet conductors which may be of 
wire netting or other material which will 
permit the passage of the screws there- 
through. These nettings are held a suit- 
able distance apart by insulating blocks, 
and each is connected to one of the poles 
of some source of electrical energy. To 
attach the lamps it is only necessary to 
pass them through one of the sheets of 


SUPPORT FOR INCANDESCENT, LAMPS. 


netting so as to bring the metallic cap 
against one and the screw stem into en- 
gagement with the other, thus completing 
the circuit. The arrangement is especially 
useful for advertising purposes, as any one 
may arrange the lamps in any desired 
form, and the grouping may be changed 
as often as desired. 

An elcctrical fly-trap has been patented 
by an inventive genius residing in Provi- 
dence, R. I., Mr. Edwin R. Greene, by 
name. A frame is employed which is 
constructed of insulating material and 


comprises a central longitudinal plate 
and top and bottom bars, the whole being 
connected by intermediate strips. Around 
this frame are wound sets of positive and 
negative wires spaced a slight distance 
apart to form a grid, the spaces between 
the wires being such that should a fly 
alight on the grid it will necessarily 
touch two wires. Bait is placed upon the 
ante plate within the grid, and the ar- 
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A Nove. E FLY-TRAP. 


rangement is connected up with an elec- 
tric current. A horizontal platform is 
suspended beneath the trap to catch the 


tlies that may be electrocuted. The opera- 


tion of the device will be apparent. The 
insects attracted by the bait within the 
grid will alight upon the wires and be 
electrocuted, whereupon they will drop 
down upon the horizontal platform, this 
platform being so arranged that it may be 
cleaned as often as desired. 
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News 


HE coronation illuminations threaten 
to easily eclipse all previous at- 
tempts, as far as electrical applica- 

tions in this direction are concerned. dn 
London already the fitting up of build- 
ings has been commenced and the effects 
produced should be most striking. One of 
the most important advances made has 
been the introduction of the flexible 
strips and boards by the Electric Lighting 
Boards, Limited, which allow of any de- 
sign being picked out by means of special 
lamps which can be stuck into the con- 
ducting material at any desired point. 
An interesting contretemps has occurred 
in connection with the illumination to be 
carried out by the Westminster City 
Council. As the result of an open bid, 
an Italian firm quoted thousands of 
pounds below the lowest British tender, 
and were consequently recommended for 
acceptance. On the publication of the 
tenders, however, the Electric Lighting 
Boards Company offered to do the work 
on an amended tender for five per cent 
less than the Italian firm, an offer which 
was quite rightly refused. This would 
tend to show that English firms do not 
always quote at their lowest price. Elec- 
tricity supply works in the provinces are 
making special provisions for a supply 
during coronation week, the majority of 
undertakings offering power at a reduced 
tariff and in some few instances a free 
supply for illuminations is to be given. 


Mr. Yerkes has made another move 
toward realizing his ambition to electrify 
London’s means of communication. Fol- 
lowing upon the registration of the Met- 
ropolitan District Electric Traction Com- 
pany, which was originally intended to 
equip the District railway, Mr. Yerkes has 
now, in conjunction with Messrs. Speyer 
Brothers, Messrs. Speyer & Company and 
the Old Colony Trust Company, of Bos- 
ton, promoted another concern of much 
greater magnitude called the Under- 
ground Electric Railways Company of 
London, with a capital of £5,000,000, 
which will absorb the Metropolitan District 
Electric Traction Company and further 
undertake the equipment of a number of 
other tube railways which have already 
been sanctioned by Parliament, viz., 
Great Northern & Strand Railway; Baker 
"Street & Waterloo Railway; Charing 
Cross, Easton & Hampstead Railway, and 
the Brompton & Piccadilly Railway. In 
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from Great Britain. 


(By Our Special Correspondent.) 


the power-house, which is to be at Chelsea, 
polyphase machinery is to be erected, and 
some twenty substations will be fed from 
this. A syndicate is to be formed by 
Messrs. Speyer to take the whole of the 
share capital of the new company. 


Apropos of London tube railways, a 
House of Lords committee commenced its 
sittings this week to consider no less than 
fourteen fresh proposals, and the enor- 
mous Interest taken nowadays in these 
proposals was fully evident by the rush 
of counsel and others to gain admittance. 
So far the most important part of the pro- 
ceedings has been the evidence of Lieuten- 
ant-Colonel Yorke on behalf of the Board 
of Trade, in which he expressed the views 
of the latter body in a general way. These 
were substantially the same as those given 
in connection with the Liverpool over- 
head railway accident and mentioned in 
my last notes. He goes a little further 
now, however, and wishes to increase the 
size of tunnels to thirteen feet six inches 
—the Central London is eleven feet six 
inches—and to provide a footpath on 
either side of the train all through the 
tunnel for the purpose of assisting the pas- 
sengers in case of emergency. In addition 
he advises the lighting of the tunnels, 
not hitherto attempted, and that no line 
shall be constructed until all the plans, 
ete., have been approved by the Board of 
Trade. 


The Charing Cross & Strand Elec- 
tricity Supply Corporation, which some 
few years ago was instrumental in ob- 
taining the necessary powers which en- 
abled it to compete in the city of Lon- 
don with the electric lighting company of 
that name, has nearly finished building 
its new power station which is situated 
some five or six miles out of London. As 
a matter of fact a supply has been given 
in the city for some time now, but the final 
capacity of the generating station will 
be 1,500,000 eight-candle-power lamps. 
Another company which will generate in 
bulk and supply current to two West End 
supply companies, viz., the Central Elec- 
tric Supply Company, will be in full work- 
ing order before next winter’s load ar- 
rives. 


Telephonie matters are receiving more 
than usual attention recently, chiefly 
through a number of enquiries having been 


held into the application of some local 
bodies for loans to work Post Office 
licenses. The Brighton corporation has 


been granted a license for twenty-five - 


years, and the Postmaster-General has 
fixed the minimum charge at £7 for un- 
limited service and a message rate of 
£3 10s. id. for call. An original service 
is to be designed with a capacity of 2,000 
subscribers from which the estimated 
revenue will be £11,469 and the expenses 
£10,269. As a matter of fact, the sub- 
scriptions have been fixed at £5 10s. per 
annum for unlimited service and £3 
10s. 1d. on the message-rate system. The 
National Telephone Company is at 
present charging £10 and £8 10s. for any 
subsequent instrument for unlimited serv- 
ice, and £3 10s. 1d. for call. 


The ceremony of laying the first munic- 
ipal telephone duct in Portsmouth has 
taken place, and Swansea, Aberdeen and 
other places are well satisfied with the 
promised support for the municipal 
schemes. The first year’s working at Glas- 
gow has just been completed, and although 
the figures sound somewhat on the small 
side in point of numbers, the efforts of 
the municipality to provide a cheap and 
universal telephone service have undoubt- 
edly been suecessful. There are at present 
4,524 subscribers and orders for connec- 
tions amount to about 6,000. Two new ex- 
changes have been opened and some half 
a dozen others are well on the way toward 
completion. 


The British Insulated Wire Company 
just announced the amalgamation of that 
firm with the Telegraph Manufacturing 
Company, of Warrington. As a matter of 
fact the negotiations are not quite 
complete, but the resignation of two 
British Insulated Wire directors to make 
room for three representatives from the 
Telegraph Manufacturing Company is 
sufficient guarantee that the combination 
will be carried into effect. 


¢ 


The South Wales Electrical Power Dis- 
tribution Company, which obtained a bill 
a couple of years back to supply “whole- 
sale” electricity over an area of something 
like 1,000 square miles, has just laid the 
foundation of its generating station at 
Iveforest. Already several agreements 
have been entered into with small villages, 
ete., and no doubt the work of equipment 
will be pushed forward speedily. 


et | 
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In the House of Commons a week ago 
it was stated that no public service would 
be rendered by making known the amount 


of money which the government has paid 


up to date for the use of the Marconi 
wireless telegraph system and the purchase 
of instruments for the navy, nor in giving 
the number of ships upon which it was 
in use. One can not conceive what harm 
would have been done in giving the de 
sired information. 


University College, London, is Just now 
making an appeal for funds in aid of 
higher education and research in London. 
Having attained an age of seventy-five 
years, this valuable institution fixes the 
necessary amount for enlargement of col- 
lege buildings and the proper endowment 
of the professional chairs at something 
like £1,000,000. 


A development brought to ight during 
the course of the government enquiry into 
the London tube railway bills mentioned 
at the beginning of these notes, is the ad- 
vent of Mr. Pierpont Morgan, who ap- 
pears to be on very friendly terms with 
the London United Electric Tramways 
Company. Mr. Morgan is helping to 
finance a most important line running 
from the extreme west of London, right 
through the heart of the city, to the ex- 
treme north and northeast. 


Mr. A. Dow,,of the Edison company, 
in New York, recently attended a meet- 
ing of the Institution of Electrical En- 
gineers and opened the discussion on a 
paper on “Problems of Electric Rail- 
ways.” His speech was a distinct con- 
trast to what is usual at these meetings 
and ‘Mr. Dow’s witticisms were greatly 
appreciated. 


The Board of Trade report on the ac- 
eident which occurred last Christmas on 
the Liverpool overhead railway is not 
pleasant reading. The government in- 
spector states that the defective motor, 
which was the cause of the fire, would 
have produced no serious results had the 
driver of the train acted with a moderate 
degree of prudence. Instead of this par- 
ticular motor being disconnected and the 
train run into the station with only one 
motor, repeated efforts appear to have 
been made to bring it into action, and the 
fire followed as a result of the flashing 
produced in these efforts. Further, in- 
stead of the passengers being hurried out 
of the train, they were evidently told to 
remain in their seats. The result of this 
catastrophe has led Mr. A. P. Trotter, the 
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electrical adviser to the Board of Trade, 
to make some valuable suggestions which 
are well worthy of consideration. He 
deprecates the use of flexible cables, and 
advocates a flexibility only at necessary 
points which could be provided by pinned 
hinge or knuckle joints, shunted by bare 
flexible links of wire gauge, or some other 
sound mechanical mode of construction. 
No woodwork should be utilized in the 
drivers’ cabs of motor coaches, and the 
controlled switches should be placed out- 
side the cab if possible. 


The Mersey steam railway, which is 
undergoing electrification at the hands of 
the Westinghouse company, is making 
rapid progress, and the contractors are 
said to have earned the full confidence of 
the directorate. 


The ventilation of the Central London 
Railway is receiving earnest attention, 
and a system of drawing the foul air from 
the tunnels every night after the stoppage 
of the trains by means of-monster electric 
fans is under trial. A. W. 

London, May 3. 

-D .  — 
Artificial Graphite. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

In a paper read by Mr. Bertram Blount 
before the Manchester section of the In- 
stitution of Electrical Engineers, part of 
which is published in the ELECTRICAL 
Review of May 3, 1902, there are certain 
erroneous statements made in connection 
with the production of artificial graphite 
by the Acheson process. Mr. Acheson's 
work is so well known in this country that 
it seems scarcely necessary to point out 
these errors. Nevertheless, in case there 
may be some who are unacquainted with 
the Acheson process of manufacturing 
graphite, it may be well to call attention 
to certain facts which Mr. Blount could 
easily have obtained by consulting the 
literature that has been published in con- 
nection with Mr. Acheson's work. 

Mr. Blount gives the three methods of 
producing graphite described by Moissan: 
(1) Simple elevation of temperature; (2) 
separation by cooling from solution; (3) 
separation by displacement from solution. 
He then goes on to say: “The prepara- 
tion of graphite on an industrial scale 
has already been attempted by Acheson, 
and from the published descriptions of 
his process it appears that he uses 
either the second or third method. 
Acheson, in his U. S. A. patent No. 
068,323, claims broadly the manufacture 
of graphite by the decomposition of a 
carbide, a claim which is clearly unten- 
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able, because the decomposition of a car- 
bide and the production of graphite 
thereby have been known for many years.” 

Notwithstanding all that has been 
written on the subject it is evident that 
Mr. Blount has failed to grasp the 
Acheson method of producing graphite, 
for it is not dependent on any of the three 
methods given by him. In manufacturing 
silicon carbide, Acheson found that by 
raising the temperature sufficiently high 
he decomposed that compound, the silicon 
being driven off as vapor and the carbon 
left as graphite which preserved perfectly 
the crystalline structure of the silicon car- 
bide from which it was formed. This 
graphite was first mentioned in a patent, 
No. 492,767, applied for by Mr. Acheson, 
May 10, 1892, and was fully described by 
me in the Journal of the Franklin Insti- 
tute, February, 1897. In the same journal, 
June, 1899, Mr. Acheson described his 
invention fully, and finally I went into 
the subject in detail in a paper published 
in the Journal of the Society of Chemical 
Industry, May, 1901. The difference 
between the Acheson process and the three 
methods described by Moissan is obvious. 
As to previous knowledge of the Acheson 
method it would be interesting to know 
where a reference to it may be found. It 


can hardly have been known to the jury,” 


under the presidency of M. Moissan, who 
awarded to Mr. Acheson the grand pris 
for his exhibit of graphite at the Paris 
exhibition, 1900. 

Mr. Blount also conveys the impression 
that the production of Acheson graphite 
has never got beyond the experimental 
stage, but the following figures from The 
Mineral Industry (vols. vii, viii, ix), giv- 
ing the production of Acheson graphite, 
show that it may be fairly considered a 
commercial product: 


Year. 1897. 1898. 1899. 1900. 
Production 
(Ibs.).... 162,382 185,647 405,870 860,750 


In conclusion, it 1s implied that the 
Acheson graphitized carbons are only 
partially converted into graphite, but it 
has been shown by a careful application 
of Berthelot’s test that the conversion into 
graphite 1s complete and that they are ab- 
solutely free from amorphous carbon. 
This has recently been confirmed by Dr. 
Foerster, Zeitschrift fiir Elektrochemie, 
March 6, 1902. | 

Francis A. J. FITZGERALD, 

Buffalo, May 5. 


— a 

A record for continuous service has re- 
cently been brought to light by reason of 
a pumping engine being recently re- 
moved from a Birmingham canal station 
after having been in constant service for 
120 years. 


EET ey e ee e a D a ee ee, a a a a L 


TL SP EI ete T ara er Wo E Daa 
ee PRSA Lr 


e 


"> a -y or aa 
E s 


h S™ a mra? Cl h. a a o o M 


-— y č ~~. 


7. E oe we 


sede >A Oe 


F we o. 


te. BF 0 69 er ee 


eat WD oe MOS, 


-E mn i d > Pe ia ee er i? Le 


. 
Te = -~ b + 


636 
ELECTRICAL MINING NOTES. 


WINDING BY ELECTRIC MOTORS vs. WIND- 
ING BY STEAM. 


In the United Kingdom winding is un- 
derstood to mean what is called hoisting 
in America, that is to say, lifting ver- 
tically the tubs of coal being run on a 
cage which is attached to a rope that winds 
up on a drum on the surface. Haulage, on 
the other hand, means the work that horses 
have done before mechanical haulage ap- 
paratus is put down, viz., dragging either 
individual tubs of coal, or trains of tubs, 
along a road which may be level or in- 
clined, underground, or on the surface, 
or partly underground and partly on the 
surface. Winding engines have a very 
important duty to perform, and they are 
verv wasteful in steam. It has been sug- 
gested, therefore, by electrical engineers 
that electric motors would be more 
economical. Mining engineers object that 
it is not possible for electric winding 
to be more economical than steam wind- 
ing, seeing that the winding engine is 
alwavs situated close to the boiler, and 
there are three conversions to be paid for 
where electric motors are used. But it is 
not only possible, but the economy is con- 
siderable. The lowest quantity of coal 


“used per indicated horse-power in wind- 


ing engines in this country during the 
operation of winding is eleven pounds, 
and it can be easily shown that this can 


be reduced to five pounds even without | 


using very high pressures and many ex- 
pansions in the main driving engines, 
while the above saving is not the only 
economy, as the winding engine is con- 
suming coal during the whole twenty-four 
hours, and very wastefully, as it must 
always be ready to wind at a minute’s 
notice. To meet this, Professor Galloway, 
some years ago, designed a winding en- 
gine with two sets of compound engines— 
four engines. In France they have now 
improved on this. The steam is first dried 
before it is admitted into the high- 
pressure cylinder. From the high-press- 
ure cylinder it passes into a receiver 
where it is reheated, and from this it 
passes into the low-pressure cylinder. The 
consumption of steam on these lines is not 
given, but the economy should be fairly 
considerable, as the principal source of 
loss is the condensation. 


CENTRIFUGAL PUMPS AND ELECTRIC 
MOTORS. 


The development of the electric motor 
is bringing the centrifugal pump to the 
fore. Centrifugal pumps run at high 
speeds and therefore are very suitable for 
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connecting directly to electric motors. In 
addition to that, however, makers in this 
country are. now making centrifugal 
pumps to run in series with one another 
just as the cells of a galvanic battery do, 
the tail water from the first pump passing 
into the suction of the second, and so on. 
The writer saw a large pump at a colliery 
in Yorkshire, a short time since, con- 
sisting of three centrifugal pumps, 
mounted together, looking like one of those 
shells that are so common on the sea- 
shore, and with the bed-plate extended, 
in the usual way, for the motor to be at- 
tached. The pump was arranged to pump 
18,000 gallons of water per hour a height 
of 200 feet. The motor was three-phase. 
The colliery is situated by the side of a 
river, the banks of which are very steep, 
and this is the method adopted for feeding 
the boilers. At the Glasgow Exhibition, it 
will be remembered, Messrs. Mather & 
Platt exhibited a series of centrifugal 
pumps which it was claimed were together 
capable of delivering water a height of 
400 feet. The pumps themselves were of 
special construction, enabling a higher 
lift to be obtained with each pump than is 
usual with centrifugal pumps, but the con- 
nection of the pumps together was the 
same. 


ELECTRIC LOCOMOTIVES vs. ROPE AND 
CHAIN HAULAGE, ELECTRICALLY 
DRIVEN. 

German mining engineers have been 
going somewhat deeply into the advan- 
tages of locomotives and ropes or chains 
driven electrically. The electric locomo- 
tive has not been adopted at all in this 
country for mining work, though it has 
been taken up so much on the Continent 
and in America, the principal reason being 
that so many of our mines are fiery, and 
the government, represented by an able 
body of inspectors, keeps a very tight hand 
upon anything which is likely to increase 
the danger to the working miner. The 
coal seams worked in the United King- 
dom are nearly all at considcrable depths, 
owing to the shallow scams having been 
worked out, and the quantity of gas 
present in the coal increases very rapidly 
as the depth increases. In shallow scams 
the gas has opportunities of escape to the 
surface, but in deep seams it has been 
compressed into the coal itself, and into 
small fissures caused by the working of the 
strata. What are termed faults, which 
consist of movements of the strata up or 
down, leaving a break in its continuity, 
and a minute fissure of microscopical sec- 
tion, often hold enormous quantities of 
gas under great pressure which comes 
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away immediately the pressure is removed 
by the working of the coal in the mine. 
Consequently it would not be safe to have 
trolley wires running in the bulk of the 
coal mines in this countrv. Our German 
friends, however, report very favorably on 
electric locomotives as against rope or 
chains driven by electric motors. They 
point out quite justly that the friction of 
the ropes is a very serious matter and 
quite outweighs any loss caused by the 
conveyance of the current into the mine 
for the use of the locomotive, and it also 
outweighs the increased friction caused 
by the increased weight of the locomotive 
necessary for adhesion. 


A MINE WORKED BY ELECTRIC CURRENT 
FURNISHED FROM BLAST FURNACE 
GAS. 


The gases emitted from the iron smelt- 
ing furnaces—the blast furnaces as they 
are termed—have long been a source of 
anxiety to the engineer. They represent 
an enormous quantity of wasted energy 
which might be employed for many pur- 
poses. A portion of the energv has been 
so employed for a long time to fire the 
boilers which furnish steam for the blow- 
ing engines, the engines which provide 
the blast, and another portion has 
also been used for a long time to heat the 
air which is forced into the furnace, so 
that the damping effect of cold air may 
be avoided. But there is still a very large 
amount of energy going to waste. Messrs. 
Cockerill have lately put up a plant to 
utilize it, and one of the iron-making 
firms in Scotland has had a small plant 
using blast furnace gas for driving an 
electric light for some years, but little 
more has been done in the United King- 
dom. At a German colliery a recent ap- 
plication has been made of blast furnace 
gas to drive a three-phase generator made 
by Brown-Boveri, furnishing current at 
1,000 volts in the neighborhood of the 
blast furnace, which is transformed up to 
10,000 volts and transmitted to the mine, 
a distance of four miles, by means of 
three copper wires three-sixteenths of an 
inch in diameter. At the mine it is trans- 
formed down to 1,000 volts, and at that 
pressure is used for driving an endless 
rope haulage plant, the road over which 
the road travels being another mile in 
length. The mine is worked by an adit 
or level tunnel. The work done is 
over 4,000 ton-miles per day, and the 
cost is stated to be one halfpenny—say, 
one cent—per ton per mile. This is very 
low as compared with the cost of haulage 
in this country, the lowest being one 
penny per ton per mile. It is also stated 
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that when the plant is fully employed the 
cost will come down to three-eighths of a 
penny per ton per mile. E 

A NOVEL USE FOR ELECTRICITY IN MINING. 


A very novel use of electricity in min- 
ing operations is reported from Germany. 
For photographing the inside of a bore 
hole, either when water or oil is present, 
presumably when boring for oil, in the 
latter case, a tube of calcium carbide is 
let down into the hole together with a 
box containing a camera, an incandescent 
electric lamp, which is inside a bell, and 
an apparatus which lets water on to the 
carbide by means of the electric current. 
The acetylene gas liberated by the water 
acting on the carbide forces the water 
or oil out of the bore hole, lights the in- 
candescent lamp and puts the camera in 
operation, taking a picture of the inside 
of the bore. 


— d 


DYNAMO INSULATION. 


BY CHARLES E. FARRINGTON. 


Generator insulation has a vital func- . 


tion. Upon it depends the efficiency and 
repair expense of a central station. The 
general defectiveness of such insulation 
arises from inattention to the subject by 
constructing engineers. “Why should we 
go to the expense of chemical and me- 
chanical research work when our sales 
department has our factory booked with 
orders for a year ahead?” “We don’t get 
many complaints on poor insulation 
which our salesmen can not readily take 
care of.” 

Those two excuses for procrastination 
have made the improvement of insulation 
lag far behind the improvement of me- 
chanical construction. In fact on a great 
proportion of the work of to-day the in- 
sulation is mechanically supplied with the 
hope that a vast mechanical margin of 
safety will take care of known or suspected 
chemical defects. 

The study which has been made of 
papers and fibrous stocks has done little 
more than develop a list of defects which 
the paper and paper-board makers are 
earnestly trying to correct. Some of the 
mica miners are learning to keep mica 
containing fluorine and metal away from 
the electrical fraternity. Some of the 
“built-up mica” makers have learned to 
use as little varnish as possible, and 
they are all looking vainly for a non- 
acid cementing varnish with which to 
work. | 

Competent varnish chemists admit this 
to be an utter impossibility until a varnish 
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material is discovered which shall be non- 
acid bearing. 

The application of this fact to coil in- 
sulation throws a great deal of light upon 
the questions of efficiency and repairs. 

All varnish materia] carries a large 
volume of acid, seldom less than ninety 
per cent. This acid forms a most pro- 
lific cause of efficiency drop and causes 
a very large proportion of the repair ex- 
penses which occur. This ninety per cent 
does not all appear as corrosive or “free” 
acid, but it is readily set free by heat, 
association with hot lubricating oil, elec- 
trolytic action or by ozone. 

Free acid replaces its hydrogen 
atoms with atoms of copper whenever 
it has an opportunity. Under heat 
and electrolytic stress there can be no 
doubt that in the exchanging state the 
metal is vaporized and is nearly as 
good if not a better conductor than the 


solid copper from which it comes. If the - 


varnish absorbs the metal while the gen- 
erator or motor is at rest nothing worse 
than a drop of efficiency results. If the 
vaporized metal is developed in a working 
machine a short-circuit inevitably results. 
It will carry short-circuits through thick 
fibre and through mica one-eighth of an 
inch thick with an electro-motive force 
of ten volts. 

This acid action is a subtle one and 
the resulting breakdowns are easily ex- 


plained by a glib salesman or repairer. 


The central station man. is seldom 
equipped with a chemist’s training, and 
“lightning discharge,” “too little care by 
your oilers,” “circuit-breaker didn’t work 
quick enough,” go easily as excuses to 
make the station bear repair bills which 
the builder should assume. 

Many generator builders take pride in 


stating that they use that insulating var- 


nish which has shown the highest resist- 
ance by their tests. But the insulation 
resistance of a varnish is no more a guar- 
antee of its real value than a man’s name 
is a description of his character. It may 
sound good, but it gives no idea of the 
traits or disposition which will subse- 
quently be disclosed by better acquaint- 
ance. 

A high-resistance test result merely 
classifies an insulating material as such, 
but the permanence of that classification 
does not extend one instant beyond the 
time duration of the test. Of the hun- 
dreds of varnishes which may be used as 
insulation the “highest” is the least use- 
ful in long-service tests. What is wanted 
is a material which permanently retains a 
reasonable margin of safety. 


If “necessity is the mother of inven- 
tion,” so the demand of purchasers is the 
father of production. Central station 
men can only get immunity from arma- 
ture leakage or from shut-down and re- 
pair losses by persistent demands for the 
use of insulating compound which will 
obviate the necessity of indefinite excuses 
for those repairs. 

Any insulating material or compound 
which is used to reenforce cotton, fibre or 
paper in armature or field coils should 
permanently maintain its insulation re- 
sistance and withstand overload heating. 
It must not become brittle and full of 
cracks or the armature will be lost when 
a roof leaks or a steam main breaks. It 
must be free from acid. 

Real insulation must exclude oxygen 
mechanically and not absorb it chemically. 
It must not be decomposed by ozone, as 
every armature is an ozone generator. It 
must be permanently plastic and self- 
healing and thoroughly tested under the 
service conditions of all climates. It must 
not set up an acid action when oil gets 
into it, but should absorb the oil without 
the shghtest trace of a chemical distur- 
bance. q 
It only needs a little careful testing to 
determine that oil and “oil dirt” are good 
insulation and that the “oil can short- 
circuit” is a fairy tale which came from 
the electrical nursery with less founda- 
tion of fact than the story of “Jack and 
the Beanstalk.” 

Central station men have this matter 
largely in their own hands. Pay a little 
more for a generator and get a five-year 
guarantee against losses arising from 
chemical deterioration of insulation. 

Study insulation as you study the work- 
ing parts of a machine. Specify results 
and not “the best insulation” for that is 
only a matter of opinion. Don’t try to 
get fancy colored armatures. 

Watch your repair men. They like to 
follow the builder and “put your machine 
in as good condition as when new.” When 
they ask: “Doesn’t it look Just the way it 
did the day it came?” ask them if it has 
all the improvements which chemical 
science has provided since it was built. 
You are paying for new work, up-to-date 
work, not old-style work. Repair men 
should be educated out of the idea that a 
machine owner will “kick” if its appear- 
ance or color has been changed. The best- 
looking armature is the one which will 
run the longest. If artistic decoration 
is wanted, save its cost on the armature 
(in future repairs) and buy an oil paint- 
ing to hang on the station wall. 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Electric Towboats. 

Some account is given in a Spanish 
contemporary of the new electric towboats 
recently put in service by a German con- 
cern between Berlin and Zehndenick. 
These vessels are about fifty fect long, 
eleven feet beam, and only three feet six 
inches draft, and can carry cargoes of 150 
tons. The principal advantage of these 
vessels resides in the relatively small dis- 
placement of water which is much less 
than that of steamboats of equivalent 
power. In consequence, they can be used 
with great advantage in canals and other 
places where the water is not very deep 
and where there are many short curves 
to be taken. These vessels have shown 
great economy and it is thought that their 
use in the neighborhood in which they 
have lately been installed will increase. 
Revista de Obras Publicas (Madrid), 
April 17%. 


# 
Vibration and Incandescent Gas Burners. 

In a recent study on the influence of vi- 
bration upon incandescent gas burners 
Herr G. Rothgiesser has discovered that 
electrical vibrations as well as sound vi- 
brations cause a considerable increase in 
the illuminating power of a burner in 
which the gas supply is in excess. They 
seem to exert a favorable action upon the 
mixing of gas and air in the burner itself. 
It is thought that this action may afford 
some explanation of the capriciousness of 
the ineandescent gas burner which has not 
hitherto been accounted for. Great dif- 
ferences in the illumination given off by 
these burners may be obtained according 
to whether the room is permeated by 
sound vibrations or not, while even re- 
flected light may have something to do 
with the luminous output; the tempera- 
ture of the entering gases also largely 
affects them.—Der Gastechniker (Berlin), 
March. 

# 
Luminous Bacteria. 

Great interest has been shown lately in 
the study of light-giving bacteria. Some 
of these minute organisms seem to have 
the power of absorbing oxygen and emit- 
ting light, much as other and more highly 
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organized bodies emit heat under similar 
circumstances. Up to the present about 
twenty-five species of light-giving bacteria 
have been isolated, though it is considered 
probable that some of these are identical 
with one another, or at least closely re- 
lated. It is found that in artificial culti- 
vation these organisms grow best in a 
medium containing a considerable per- 
centage of a soluble chloride. Tempera- 
ture seems to have a large effect upon the 
emission of light. The light emitted is 
all in the visible spectrum, including only 
the green and blue and some part of the 
violet of the spectrum. In some cases the 
light emitted is of considerable power. 
Dr. J. E. Barnard has described his in- 
vestigations of these interesting bacteria 
at some length and with several illustra- 
tions In a British contemporary.—Nature 
(London), April 10. 


A 
British Telephone Statistics. 


Some very interesting statistics of a 
muniçipally owned telephone plant have 
jüst been published by the Guernsey 
States Telephone Department for the year 
ending December 31, 1901. Until verv 
lately it has been practically impossible 
to obtain telephone statisties from Great 
Britain on account of the monopoly in 
telephone affairs in that country. In the 
plant referred to it appears that there are 
881 subscribers’ lines and that the capital 
cost per line has amounted to $89.50 per 
line. This also takes in some one hun- 
dred spare or partially completed lines, 
which brings the actual cost down to 
something like $82.50 per line. The aver- 
age revenue from a subscriber's Jine has 
been $14.75 per vear. In spite of this low 
figure the department, after paying in- 
terest on its borrowed capital, royalties 
to the post office, working expenses, ete., 
was able to set aside ten per cent on the 
total capital expenditure for depreciation 
and sinking fund and to show over this a 
profit of $600 for a dividend. These are 
practically the first figures that have been 
published of a British telephone enter- 
prise.—The Electrical, Engineer (lon- 
don), April 25; 


A Horizontal Telephone Switchboard. 

The new telephone exchange at Ham- 
burg, Germany, is equipped with a hori- 
zontal switchboard, which is claimed to 
have many advantages over the ordinary 
upright type. The principal advantage 
claimed is economy in the number of 
jacks required and length of board, and, 
consequently, in the space occupied. On 
account of the sections being horizontal 
instead of vertical, operators can work 
from both sides of the board and conse 
quently each section can—in theory, at 
least-——carry twice the number of answer- 
ing jacks that a vertical board can accom- 
modate. For a given number of lines, 
therefore, a horizontal board is only half 
as long as a vertical board, although it 
occupies More ground space breadthways. 
A large number of such boards has been 
supplied for the Imperial German Tele- 
phone Department, and the switchboard 
at Glasgow, Scotland, is also of the same 
general type. It seems rather as if such 
boards would have certain disadvantages 
that would more than compensate the in- 
crease In economy in jack space. For one 
thing, all their back connections would 
be covered up and hard to get at as com- 
pared with the simple arrangement of the 
vertical board which allows repairs and 
connection work to go on at the back with 
great facility—The Electrical Engineer 
(London), April 25. 

l A 
Blast Furnace Gas Engines. 

An interesting note describes recent 
European experiments with internal com- 
bustion engines using the gases derived 
from blast furnaces. The first trials were 
made in Europe in 1894, and by 1900 a 
machine of 750 horse-power was exhibited 
at the Paris Exposition. The average 
heating power of blast furnace gas is 980 
calories per cubic metre. In the majority 
of the engines the compression before ig- 
nition runs up to from 120 to 135 pounds, 
and without ignition the cylinder press- 
ure is as high as 240 pounds. The indi- 
cated horse-power output amounts to a 
little over thirty per cent of the theo- 
retical possible total, the losses being 
twenty-four per cent, carried off in the 
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cooling water surrounding the cylinders 
and forty-six per cent in the gases. A 
tifty-horse-power motor has been brought 
up to a consumption of 1.4 cubic metres 
per kilowatt-hour. About thirty-five gal- 
lons of water per hour for cooling are re- 
quired for each horse-power, while one 
pound of grease or oil per hour for twenty 
horse-power is the average consumption 
of lubricant. The furnace gases contain 
about four grains of dust per cubic foot, 
of which about three grains are deposited 
very easily before reaching the engine, 
and nine-tenths of the balance is stopped 
in the purifiers—JL’Industrie Electrique 
(Paris), April 10. 
# 


An Interesting Example of Polyphase 
Traction. 


At Neustadt, near Vienna, an interest- 
ing little plant for polyphase traction at 
3,000 volts has just ‘been installed for the 
government arsenal. The object of this 
line is to connect the arsenal with the 
Schneeberg railroad, some two-thirds of a 
mile distant. The arsenal already has in- 
stalled a machine-shop driving plant oper- 
ating at 3,000 volts and forty-two cycles 
per second. It was decided, therefore, to 
apply this pressure directly to the railway 
line. The locomotive consists of a thirty- 
six-kilowatt three-phase induction motor 
geared to the wheels and fed from two 
trolley wires upon which the usual 
European bow trolleys are employed. The 
track is used as the third element of the 
circuit. The locomotive is provided with 
an air compressor for brakes and also for 
the operation of the controller which is 
indirectly handled with compressed air. 
The locomotive greatly resembles those 
constructed by its makers, Ganz & Com- 
pany, for the Valtellina railways in Italy. 
The line has now been in operation about 
three months and has given the greatest 
satisfaction. It is considered to have 
demonstrated that the use of 3,000 volts 
alternating on a trolley wire is relatively 
simple and easy and commercially eco- 
nomical.—L’Industrie Electrique (Paris), 


- April 25. 


A 
The Study of Electric Oscillations. 


An ingenious and very beautiful meth- 
od of studying the damping out or dying 
out of rapid electrical oscillations has been 
described by Herr J. Zenneck. The ap- 
paratus used is the familiar Braun cath- 
ode ray tube, a luminescent screen being 
used to receive the trace of the cathode 
discharge and proper movement given it 
to combine the vibrations produced by 
the oscillating current and a known mo- 
tion at right angles. The trace of such 
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oscillations on the screen consists of a 
line of beads or bright spots extending 
both sides of a bright centre and becoming 
fainter and wider apart the farther they 
are away from the zero or middle position. 
These beads are the turning points of suc- 
cessive oscillations. They become visible 
owing to the reduced velocity of the cath- 
ode stream at these points, and hence the 
distances between the beads and the zero 
position mark the successful amplitudes 
of the oscillations. When a large number 
of discharges take place in rapid succes- 
sion under identical conditions the beads 
appear stationary and may be photo- 
graphed. They form a very delicate test 
for the regularity of the discharge and 
show the influence of inductance, resist- 
ance and other constants of the circuit. 
The author has succeeded in reproducing 
photographs obtained with a frequency of 
over one million per second, the deflec- 
tion being either electrical or magnetic. 
—Annalen der Physik (Berlin), April. 
A 
Is Lightning Oscillatory? 


Dr. Walter, of Hamburg, has conducted 
some interesting and valuable experi- 
ments on the determination of whether 
or not lightning discharges are of an os- 
cillatory character. The apparatus con- 
sisted of a photographie camera mounted 
on a vertical axis and rotated at a uni- 
form rate by clockwork. The observa- 
tions were made from a small cabin 
erected on the roof of a high building and 
provided with windows directed to the 
four points of the compass. A number of 
very fine photographs of tlashes showing 
a number of separate discharges over the 
same path were obtained. The time in- 
tervals, calculated from the movements 
of the apparatus, were found, contrary to 
general anticipation, to be highly irregu- 
lar, so that it is almost definitely proven 
that the discharge is not really oscillating 
in character. In addition to this irregu- 
larity of the succession of the flashes, it 
was found that the first and last flashes 
over the same course were generally the 
brightest, whereas if the flashes were oscil- 
lating in character there would be a regu- 
lar dying down or damping out of energy 
in all the succeeding flashes after the first 
one. In some cases as many as six sep- 
arate discharges in one flash were exhib- 


“ited. The time intervals obtained in one 


case of six discharges were 0.131, 0.068, 
0.075, 0.119 and 0.103 second, respec- 
tively. It is considered that here any 
regular oscillation of electric currents be- 
tween the cloud and the earth is quite out 
of the question. In almost all cases where 
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a discharge takes place between the cloud 
and the earth the author concludes that 
the cloud is positive to the earth. The 
tendency of the positive discharge to 
strike out laterally in forked branches is 
clearly shown in some of these photo- 
graphs. The results obtained are not only 
of great interest, but may go far toward 
the establishment of an understanding of 
the fundamental nature of lightning. 
—Physikalische Zeitschrift ( Berlin ), 


March 1. 
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**Economizers’’ for Incandescent Lamps. 

In a recent note before the French 
Academy of Sciences an ingenious svstem 
of increasing the general efficiency of in- 
candeseent lighting devices was described 
by MM.G. Weissmann and André Blondel. 
These authors state the well-known fact 
that incandescent lamps with carbon fila- 
ments can not be made below five candle- 
power for pressures of about 100 volts, 
since the filament required is smaller than 
can be commercially manufactured and 
handled. They point out that the effi- 
ciency of a carbon filament also depends to 
a large degree upon the size and candle- 
power of the lamp. For example, speak- 
ing of commercial efficiencies and 110-volt 
lamps, the 32-candle-power lamp will 
show three watts, the 50-candle-power 
lamp 2.5 watts, and the 100-candle-power 
lamp 2 to 1.8 watts efficiency. It appears, 
therefore, that large filaments show higher 
efficiency in luminous output than the 
smaller ones and also possess greater 
steadiness in burning on account of what 
may be called their heat inertia. The 
economizer system suggested consists in 
putting a very small transformer in the 
circuit of each group of lamps, so ar- 
ranged that its primary is cut in or out by 
the lighting switch. For example, in place 
of using 10-candle-power 110-volt lamps 
with fine filaments which consume four 
watts per candle-power, lamps of 22 volts 
and 10 candle-power may be installed con. 
suming only 2.5 watts per candle-power. 
At 22 volts lamps of 1 candle-power may 
be made very satisfactorily. ‘The small 
transformer may be made of very high 
efficiency, going up to ninety-seven per 
cent for sizes up to 300 watts. They are 
always worked naturally at full load, and 
as their primaries are cut out when the 
lamps are extinguished, can not produce 
phase displacement or all-day core losses. 
It is stated that several thousand lamps 
have already been installed in Paris on 
this system, and during the eight months 
they have been in operation have given 
generally excellent results.—L’Industrie 
‘lectrigue (Paris), April 25. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electrically Operated Air Compressors. 

One of the most remarkable develop- 
ments in the recent history of engineering 
progress is the constantly increasing use 
of compressed air as a medium of perform- 
ing numerous and various industrial oper- 
ations. 

Pneumatic tools and other appliances 
for the utilization of compressed air have 
been introduced into one field after 
another with such successful and gratify- 
ing results that the advantages of using 
compressed air for a wide variety of pur- 
poses are now fully recognized. 
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MotTor-DRIVEN COMPRESSOR, TYPE L. 


The present general use of electricity 
renders it advantageous to operate air 
compressors with electric motors. The 
convenience and economy of this method 
are apparent when it is remembered that an 
electrically driven compressor can be oper- 
ated from any lighting power or railway 
circuit that may be available. 

To meet tke constantly increasing de- 
mand for an electrically driven, simple, 
compact air-compressing unit, the Chris- 
tensen Engineering Company, Milwaukee, 
is manufacturing a complete line of motor- 
driven compressors ranging in capacity 
from 714 to 1,000 cubic feet of free air 
per minute. The smaller sizes are made 
for portable as well as stationary service. 

The type “M” motor-driven air com- 
pressor illustrated herewith is for station- 
ary continuous service. It is built in 
capacities from 50 to 1,000 cubic feet of 
free air per minute. 

The electric motor and the compressor 
have been designed to form a compact 
self-contained unit. The air is compressed 
in the cylinder, shown on the left, by a 
double-acting piston which is operated by 
means of a connecting rod and steel crank 
shaft. The latter is mounted in bearings 
located within the frame of the ma- 
chine. This shaft carries on the motor 
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end a helical gear which is driven by a 
pinion on the armature shaft of the motor. 
The entire machine is mounted on a sub- 
stantial cast-iron base. 

Both the cylinder and the valve heads 
are water-jacketed throughout. The clear- 
ance spaces have been reduced to the lowest 
practicable limit, thereby correspondingly 
increasing the economy. 

The suction and discharge valves are 
arranged in cast-iron heads bolted directly 
to the cylinder. They consist of seamless, 
cold-drawn steel cups, so arranged that 
each is removable independent of the 
other. No springs are used with these 
valves. They are operated by the com- 
pressed air itself and are reseated by grav- 
ity. The peculiar construction of these 
valves renders a small lift possible, hence 
the noise from their operation is reduced 
toaminimum. The suction and discharge 
valves are identical and interchangeable. 
Only one connection is necessary when 
piping from the compressing cylinder to 
the reservoir. f 

The piston is provided with an im- 
proved form of packing rings which are 
carefully fitted in place so that they form 
as near a perfect sliding joint as can be 


obtained. The piston rod is of steel, care- 


fully ground true on dead centres. The 


grade steel, and is provided with extra 
large bearings, thus avoiding the frequent 
adjustment of the bearing boxes which is 
usually necessary with bearings of ordi- 
nary size. The shaft is carefully balanced 
and accurately turned true to receive the 
connecting rod. 

The crank shaft is extended at the 
motor end to carry the gear which is 
driven by a pinion on the armature shaft 
of the motor. The gear and pinion are 
of the helical herring-bone type with teeth 
cut by special machinery in the most per- 
fect manner, thereby reducing the noise 
so that it is almost unnoticeable. 

The gear case and the crank chamber 
are connected and form an enclosure 
which is partly filled with oil, with which 
all the working parts are automatically 
and continuously lubricated, including the 
air cylinder. The latter is connected with 
the oil chamber so that the proper quan- 
tity of oil for lubricating the surface be- 
tween the cylinder and the piston is auto- 
matically supplied and no sight feed 
lubricator is required. The motion of the 
crank shaft in the oil causes continuous 
lubrication of the main bearings, the 
crank-pin bearing of the connecting rod, 
the cross-head guide, the piston rod, the 
wrist pin in the cross-head and the piston. 
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AIR COMPRESSOR FOR STATIONARY CONTINUOUS WoRK, TyPE M. 


rod passes through a self-adjusting me- 
tallic packing box. 

The connecting rod is composed of steel 
and is arranged to receive oil for lubri- 
cating the crank pin, wrist pin and piston. 

The cross-head is provided with ad- 
justable shoes of extra large area and with 
an accurately ground-hardened tool-steel 
wrist pin which fits into a phosphor-bronze 
bearing in the rod. 

The crank shaft is composed of a high- 


Oil is also supplied automatically to the 
bearings at the pinion end of the motor. 
The gear and pinion operate continuously 
in the oil bath. The machine will remain 
lubricated as long as the oil is kept up 
to a level determined by a filling plug on 
the side of the crank chamber. Expe- 
rience has shown that after being supplied 
with oil, the compressor runs for several 
weeks before replenishing is necessary. 
Either an alternating or a continuous- 
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current motor may be used. The illus- 
trations herewith show the continuous- 
current, multipolar type that the Chris- 
tensen company builds for this service. 
The lower frame of the motor is of cast 
iron and the field is composed of low- 
carbon cast steel with detachable steel 
pole-pieces. The motors are series wound 
and are started and stopped without using 
resistance of any kind. The armature is 
of the latest ventilated type, built up of 
discs of soft steel and slotted to receive 
the winding. Machine-formed armature 
coils are used; the insulation and other 
materials are of the highest grade obtain- 
able. The commutator is built up of 
hard-drawn bars of the best lake copper, 
insulated from each other by segments of 
mica. The armature shaft revolves in 
extra long bronze bearings with ring oil- 
ing arrangement. The bearings are so 
designed that it is impossible for oil to 
get into the armature. 

The brush-holder is of the simplest 
possible construction. It is provided with 
an instantaneous tension adjuster ar- 
ranged so that the tension can be in- 
creased while the motor is running. 

The design of the motor and com- 
pressor is such that every part is easily 
and quickly accessible. 

By unscrewing a few bolts the arma- 
ture and the field coils can be removed 
or exchanged. The gear, pinion, valves 
or cylinder heads may also be removed 
without disturbing any other part. 

Access to the cross-head and wrist pin 
is obtained by doors conveniently ar- 
ranged on the side of the slide frame. 
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ACTOMATIC GOVERNOR FOR AIR COMPRESSCR. 
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upon coming in contact with a conducting 
stud at the position of minimum pressure, 
allows current to flow through a magnet 
coil. This coil operates a plunger, to 
which the contact pieces for the motor 
circuit are attached, thereby closing the 
circuit and starting the motor to work. 

As soon as the press- 
ure reaches the desired 
maximum the hand 
strikes another stud and 
current passes through 
a second solenoid mag- 
net, thereby pulling the 
plunger in the opposite 
direction and opening 
the motor circuit. By 
this mechanism it is 
possible to get a close 
margin between maxi- 
mum and minimum 
pressures. This margin 
is readily adjusted by 
moving the contact studs. 

The governor is pro- 
vided with a magnetic 
blowout for extinguish- 
ing the are and prevent- 
ing the burning of the 
contact pieces. 

All the working parts 
are easily accessible for 
inspection and the governor is protected 
by a cover, not shown in the illustration. 

A smaller compressor for stationary 
continuous service is built in capacities 
from four to thirty-five cubic feet of free 
air per minute. 

These are known as type “L,” and they 
are similar in design and 
construction to type “M,” 
described above. The mo- 
tor is mounted directly over 
the compressor instead of 
on the side. The compressor 
has two cylinders which are 
water-jacketed throughout. 
Each cylinder is provided 
with a single acting plunger 
piston which is operated 
by a connecting rod from a 
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The crank chamber is constructed so that 
it is completely closed, but the upper part 
may be quickly removed, giving free access 
to all the working parts, while a smaller 
hand hole covering is provided and may 
be easily removed for inspection of the 
interior. 

An automatic governor starts and stops 
the motor compressor at the desired 
minimum and maximum pressures. It 
is a very simple piece of apparatus, con- 
sisting of an ordinary pressure gauge 
mechanism with a special hand, which, 


well-balanced steel crank shaft. The shaft 
is extended at one end to carry a helical 
gear which is driven by a pinion on the 
armature shaft of the motor directly above. 
The base of the motor forms a cover for 
the compressor frame and the gears are 
also enclosed in a suitable casing. The 
interior of the compressor is therefore 
completely enclosed and protected from 
injury. This compressor is a modification 
of the type “H,” the water-jacketing feat- 
ure being added to make it suitable for 
continuous service. (The type “H” is 
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the Christensen motor-driven compreseor, 
well known in the electric railway field. 
More than 5,000 of them are in daily and 
highly satisfactory use in connection with 
the Christensen air-brake equipments on 
electric cars throughout the world.) 

The suction and discharge valves are of 


PORTABLE AIR COMPRESSOR. 


seamless cold-drawn steel. They are con- 
venicntly arranged in the cylinder back 
cover so that each is independent of the 
other and separately accessible. 

The illustrations of the type “L” here- 
with show the well-known continuous cur- 
rent type that the Christensen company 
has made for several years for use with 
its air-brake equipments on electric cars. 
They are four-pole series-wound motors 
with two field coils. They have cast-steel 
frames and cast-steel poles. All the other 
important features of the motor are 
similar to those used with the type “M” 
compressors. 

For portable service the Christensen 
company mounts its type “H” compressor 
with the automatic governor and air 
reservoir on a suitable hand truck which 
can be easily and quickly moved wherever 
necessary. This portable outfit, known as 
type “I,” has a very wide field of useful- 
ness wherever pneumatic tools or other 
compressed-air appliances are used and an 
expensive system of piping is not desira- 
ble. The compressor is taken to the work 
instead of transmitting the compressed 
air from a stationary compressor at a dis- 
tance. 

These compressors are frequently 
mounted on a wagon instead of a hand 
truck, and transported by horses for use in 
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drilling and bonding rails, etc., in elec- 
tric railway or other work where electric 
power can be obtained. It is only neces- 
sary to make a connection to the trolley 
hy a hook or pole for the purpose of ob- 
taining power for the motor. 

It is also practicable to make the smaller 
sizes of the type “M~ portable, especially 
where the truck, upon which the com- 
pressor js mounted, is arranged to run on 
rails. 


— <> 
Electric Ambulance Launch. 

An electrie ambulance launch, the first 
of this type of boat, was launched with 
much é¢eremony on May 2, at Bayonne, 
N. J. This was built by the Electric 
Launch Company, Bayonne city, N. J., 
for the St. John’s Guild. 

The motive apparatus, including bat- 
teries and motors, is placed beneath the 
flooring of the boat. This increases the 
stability and seaworthiness of the craft 
and places power easily available at all 
times. It has a storage battery capacity 
enabling the launch to cover a distance of 
sixty-cight miles on one charge, being 
driven by an eight-horse-power. electric 
motor. The highest speed of the launch 
is about ten miles an hour. The length 
over all is thirty-eight feet, beam nine 
feet and draft twenty-four inches. 
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stretcher hatch, making an. opening in the 
roof so that a full-sized stretcher can be 
lowered from the hospital barge directly 
into the launch without disturbing the 
occupant. The boat is strongly con- 
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POWER PLANT, SHOWING Coal 
structed of oak and cedar. The seating 
cock-pit is protected by a standing roof 
with Pantasote rolling curtains of the 
street-car tvpe, which can be quickly 
lowered to protect the occupants from sun 
and wind. 

When the boat was launched full power 


was available, and it was gotten under way 
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ELECTRIC AMBULANCE LAUNCH FOR ST. JOHN'S GUILD. 


The launch is designed especially for 
transferring sick children between the 
floating hospitals of the St. John’s Guild 
and the Seaside Hospital, at New Dorp, 
S. I., the floating hospital barges anchor- 
ing about a mile off shore on account of 
shoal water, and has a seating capacity for 
forty adults or sixty children. 

It is finished in white enamel and has 
three entrance hatches and a wide 


under its own power immediately after 
touching the water. The power for re- 
charging the batteries is obtained from 
the electric lighting plant of the Seaside 
Hospital. 

This launch is the gift to the St. 
John’s Guild of Mr. Isaac N. Seligman, of 
New York, and was christened the 
Margaret after a pretty Japanese custom 
by Mrs. Isaac N. Seligman, being named 
after her daughter. 
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A Fine Power Plant. 

The power plant of the Jeffrey Manu- 
facturing Company, at Columbus, Ohio, 
is a modern steel and brick fireproof 
building provided with good light and 


. DELIVERY AND CHAIN STOKER. 


ventilation. The induced draft system is 
used in connection with the boilers, the 
boiler room being equipped with three 
250-horse-power Babcock & Wilcox boilers 
fitted up with chain-grate stokers. This 
induced draft system is put in in dupli- 


cate, making provision for any accident 


that might occur, allowing one to be shut 
down and the other started without any 
hindrance to the working of the boilers. 
Modern feed-water heaters and purifiers 
are also installed in this plant. 

A storage tank of 280 tons capacity 
provides for the feeding of the boilers, 
doing away with unsightly and incon- 
venient coal piles in front of the boilers. 
The coal is unloaded directly from the 
cars into an elevator boat, or in case of 
lump or run of the mine coal into a 
crusher which is directly over the boat. 
The coal is taken to the tank by the con- 
tinuous Jeffrey bucket system, the tank 
being in direct communication with a 
stoker by means of chutes provided with a 
gate valve operated by a hand chain and 
wheel from the floor. The engine room 
is equipped with three 250-horse-power 
high-speed engines, belt-connected to three 
150-kilowatt, 250-volt Jeffrey generators. 
The switchboard is of black, polished 
slate and especially designed and built by 
the electrical department for this com- 
pany’s particular requirements. The dif- 
ferent departments, which are electrically 
driven, are furnished with power from this 
board, the light and power lines being 10- 
dependent for each one. a eon 

Power for a number of pneumatic hoists 
and tools throughout the works is fur- 
nished by an air compressor which is also 
installed in the engine room, the whole 
plant, while not large, being arranged to 
operate in the most economical manner. 
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Multi-Speed Motor. 


The new type of four-pole multi-speed 
motor, illustrated herewith, combines all 
the advantages of the ordinary multipolar 
motor with the added advantage of an 
operative speed range of 100 to 150 per 
cent from minimum speed, the percentage 
of speed variation increasing with the 
size of the machine. The armature ro- 
tates in a balanced magnetic field under 
all conditions of speed, this magnetic 
balance being secured by a simultaneous 
radial adjustment of four plungers by 
means of a bevel gearing, a hand-wheel 
by which the plungers are moved being 
located conveniently at the top of the ma- 
chine. 

The design of the pole-piece and the 
selection of gearing are such that no great 
effort is required at the hand-wheel in 
order to move the plungers against the 
tractive power of the field magnets. As 
the gears are small, the gear rods lie close 
to the frame of the motor, this mechanism 
does not detract. from the otherwise sym- 
metrical and pleasing design of the ma- 
chine. 

In common with other closely de- 
signed multipolar machines, the various 
parts of the machine are arranged very 
compactly and the design secures a sub- 
stantially reduced weight at a given speed 
over the bipolar form. The base of the 
motor is cast integral with the frame and 
is provided with V-slots at each of the 
corners, the rails being adapted to fit 
within these slots. 

While the illustration shows an open- 
type machine, the design is such that if 
an enclosed motor is desired the armature 
supporting brackets may be removed and 
the ends of the frame finished so as to 
receive suitable enclosing heads, in the 
centre of which the armature bearings are 
arranged. The six-horse-power machine 
illustrated is designed for a minimum 
speed of 700 revolutions per minute, the 
maximum speed being 1,500 revolutions 
per minute, giving a total speed variation 
of 115 per cent at any speed between 
which limits the machine develops its 
full-rated horse-power with an efficiency 
of two per cent less at its maximum than 
at its minimum speed. This, the maker 
claims, justifies the statement that the 
motor may be operated at any imaginable 
speed within the limits of 115 per cent 
variation, the efficiency of the motor at a 
given load being practically independent 
of the speed at which it is operated. The 
construction of the pole-piece and plunger 
of the multipolar motor is similar to that 
used in the bipolar form, the field 
strength, consequently the armature 
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speed, being varied in accordance with the 
position occupied by the pole-piece cores 
or plungers. When the plunger is ad- 
justed so that its inner end comes in con- 
tact with the pole-shoe the magnetic cir- 
cuit is most complete and of minimum 
reluctance, and, since the molecular mag- 
netomotive force of the field coils remains 
constant, the volume of magnetic flux 
becomes a maximum and the speed mini- 
mum, or normal. As the plunger is being 
drawn away from contact with the pole- 
shoe a column of air is interposed which 
gradually increases the reluctance of the 
magnetic circuit as long as the plunger 
continues to be withdrawn. When the 
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plunger reaches the limit of its outward 
motion the reluctance of the magnetic cir- 
cuit, and hence the speed, becomes maxi- 
mum. 

To those familiar with the action of 
field-regulated shunt motors of ordinary 
type a variation of speed of 115 per cent 
by a corresponding variation of the mag- 
netic flux would seem impossible of real- 
ization on account of the difficulty of se- 
curing sparkless commutation when the 
field strength of the motor is so abnor- 
mally reduced. In the construction of the 
Stow multi-speed motor, however, the de- 
sign of the pole-piece and plunger is such 
that as the volume of effective magnetism 
is diminished by the outward movement 
of the plunger, the remaining magnetic 
flux is forced more and more in the direc- 
tion of the pole tips, thus furnishing a 
magnetic fringe of sufficient intensity to 
ensure sparkless commutation. 
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In regard to the fineness of speed ad- 
justment, it is evident from the construc- 
tion of the machine that there is no speed 
between maximum and minimum which 
can not be obtained by an appropriate ad- 
justment of the hand-wheel. It should 
be understood that while the motor car- 
ries its full load sparklessly, at any imag- 
inable speed within its range at prac- 
tically maximum efficiency it will also 
carry any lesser-load with a consumption 
of power corresponding with the actual 
work done. As the speed regulation is 
effected solely by varying the reluctance 
of the magnetic circuit, no controller or 
rheostat or resistance of any kind is used 
in the regulation of the speed, all elec- 
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trical circuits and connections remaining 
unchanged through the entire range of 
speed. 

The machine illustrated represents a 
type which is being built in sizes five 
horse-power to twenty-five horse-power. 
For sizes above twenty-five horse-power 
automatic means can be furnished for 
varying the speed. It is a fact worthy of 
emphasis that the special advantages of- 
fered by these motors are obtained with- 
out the sacrifice of any advantageous feat- 
ure possessed by other machines of ordi- 
nary type, the efficiency being in every 
case fully up to the standard of first-class 
modern practice. The self-regulation of 
the machine is as close as motors of com- 
mon form, this being due to the ample 
size of the armature conductors used in 
these machines. The temperature of the 
various parts of the machine, for open 
and enclosed type, comes well within the 
heat limit accepted as standard practice. 

This machine is manufactured by the 
Stow Manufacturing Company, 136 Lib- 
erty street, New York city. 
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An Electric Locomotive Headlight. 

The growing complexity and expansion 
of railway service of every kind and the 
consequently heavy duties which are im- 
posed upon traffic managers, signal men 
and the workers on the train require that 
every precaution be taken to avoid acci- 
dents which occur every now and then 
through it not being observed that more 
than one train of cars are making use 
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propeller wheel which is wholly con- 
structed of rolled steel, the buckets 
thereon being die formed and ao inter- 
locked with the steel plates which form 
the body of the wheel as to withstand a 
very much higher speed than normal, it 
being claimed that this propeller wheel 
has a factor of safety of about seven, 
that is to say that while the normal speed 
of the engine and dynamo is about 2,000 


ELECTRIC LocoMoTIVE HEADLIGHT, SHOWING APPEARANCE OF ENTIRE HEADLIGHT UNIT. 


of a particular section of trackage at the 
same time. While many improvements 
have been made to switching and signaling 
apparatus proper, and means are being 
perfected by which a far-reaching shaft 
of light will be thrown from the cab head- 
light on to the track ahead, where there 
are curves or intervening obstructions in 
the way, a swift passenger train following 
i slow freight on parallel sidings could 
not be made aware of each other’s prox- 
imity by a light which would show only 
directly in front. A peculiarity of the 
Edwards locomotive headlight equipment, 
manufactured by the Edwards Railroad 
Klectrie Light Company, of Cincinnati, 
Ohio, is that a bright beam of light is 
thrown upward in a vertical manner as 
well as to cover a considerable space in 
front of the approaching locomotive. This 
equipment consists essentially of a small 
steam turbine axially connected with a 
dynamo of suitable construction and de- 
signed to yield a current of thirty to 
thirty-five amperes at from thirty to 
thirty-three volts to an are which throws 


‘its light from a specially constructed re- 


flector. 
The steam turbine is provided with a 
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test. In this steam turbine the steam is 
allowed to expand down to nearly atmos- 
pheric pressure in the nozzle before it 
comes into contact with the wheel buckets. 
This results in throwing all, or nearly 


all, of the energy of the steam into effluent — 


velocity, with the result that a very fair 
degree of steam economy is arrived at. 
The speed of the engine is held con- 
stant, practically within about three 
per cent, regardless of load or initial pres- 
ure by a simple and efficient governor 
which is 30 arranged, with relation to the 
other parte of the engine, as to be easily 
and readily accessible should occasion de- 
mand. The wheel shaft is journaled in 
ball bearings, and there is no contact 
whatever of parts anywhere in the whole 
machine except at the ball bearings and 
the coefficient of friction is exceedingly 
small. Under actual test the engine will 
operate running to its full speed under a 
pressure so slight that a pointer upon a 
180-pound steam speed gauge will not 
leave its stop, the gauge being connected 
at a point on the engine between the 
governor valve and the nozzle. All the 
moving parts are encased in a cast-iron 
housing so designed as to thoroughly pro- 
tect it from the elements, dust, dirt, etc. 
The lubrication is wholly automatic and 
is provided by loose rings feeding the oil 
to the ball-bearings from the oil wells so 
as to require the least possible attention. 


ELECTRIC LocomotivE HEADLIGHT, SHOWING METHOD oF MOUNTING AND DYNAMO 
AND TURBINE CONNECTION. 


revolutions per minute, the wheel will suc- 
cessfully withstand a speed of 14,000 
revolutions per minute as proven by actual 


The dynamo is of peculiar construction, 
designed for the particular purpose for 
which it is used, and it is stated by the 
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manufacturer to be impossible to burn it 
out when operating under the trying con- 
ditions under which this machine is 
worked. The field is differentially wound 
and the electric circuits so arranged as 
that a burned-out armature is impossible. 
Should a short-circuit occur upon any 
point of the circuit the current is killed 
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electrical balance is so well adjusted that 
no spark or flash is ever perceived at the 
brushes. Very large and long journal 
bearings are provided and profuse lubri- 
cation is secured through the medium of 
loose rings dipping into oil wells. 

Not the least valuable nor important 
feature of this equipment is involved in 


ELECTRIC LOCOMOTIVE HEADLIGHT, SHOWING.IN DETAIL CONSTRUCTION AND APPLICATION 
OF MECHANISM. 


and no matter how long the engine may 
run or the armature rotate, there will be 
no production of current whatever until 
the short-circuit is removed. This done, 
the dynamo performs its proper functions 
and operates as usual. This is a factor of 
great value. The current densities 
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the lamp, which embraces within itself 
all the elements to produce a smooth 
and steady light in the most reliable way. 
It is very strongly and substantially 
made and has a record of many thou- 
sands of miles run without a waver or 
flicker. 
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ELECTRIC LOCOMOTIVE HEADLIGHT IN SERVICE, SHOWING VERTICAL BEAM. A NIGBT 
SCENE ON TAE C. M. & St. P. RAILWAY, SHOWING ONE MILE oF TRACK. 


throughout the whole machine are very 
low so that a minimum heat effect is pro- 
duced regardless of extremes of tempera- 
ture or other conditions which might af- 


fect the resistance of the machine. The 


Perhaps one of the most startling and 
unique features of this equipment is the 
provision of an auxiliary plain deflector 
which is so arranged at an angle of 
forty-five degrees outside of the goggle, 
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intercepting some forty per cent of 
the light issuing from the parabolic 
reflector and projecting it vertically. 
This forms a constant warning signal; 
the top of the vertical beam, upon 
cloudy nights, striking the clouds. This 
may be seen for many miles; in point of 
fact, upon the Chicago, Milwaukee & St. 
Paul road, it has been seen for a distance 
exceeding sixteen miles. This vertical 
beam may be seen regardless of hills or 
curves or any intervening obstacle what- 
ever, and should make almost impossible 
head-on or rear-end collisions. 

The horizontal beam is very powerful, 
showing clearly three-quarters of a mile 
to a mile ahead of the train bearing it, on 
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ELECTRIC LocoMoTIVE HEADLIGHT—A DETAIL 
ENGRAVING OF Arc LAMP USED. 


a clear, straight track. Perhaps the only 
logical objection that was ever raised to 
an electric headlight is that fact that upon 
a double-track road there might be some 
tendency to blinding an approaching en- 
gineer. To guard against this contin- 
gency there is provided a translucent 
shade within the goggle which may be 
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drawn by the engineer having the light, 
when he may reach a point within a half 
a mile of an approaching engineer. This 
destroys the glaring effect of the light, 
giving it the effect of ground glass, and 
the shade is so held until the engineer 
shall have passed the approaching train 
when he releases his shade and at once 
gets the full value of the light. Low- 
resistance carbons are used and’ many 
months of constant use show a very slight 
wear or deterioration upon these brushes. 
This dynamo is wholly constructed in its 
essential magnetic parts of soft rolled 
steel, die formed, and the utmost care 
that the best modern electrical and me- 
chanical engineering could demand is in- 
volved in its design and construction. 
In Class A equipments the whole out- 
fit is located upon one cast-iron bed-plate, 
and it is the work of only six to ten hours 
to apply the equipment to the locomotive, 
it being only necessary to secure the bed- 
plate at the proper place on the smoke 
arch by means of brackets bolted thereon, 
and the running of a three-quarter-inch 
live pipe from the cab and passing a one 
and one-quarter-inch exhaust pipe into the 
smoke arch. In Class B equipments the 
engine-dynamo combinations are located 
upon a separate bed-plate and the case 
upon another independent cast-iron base. 
This is to provide for those cases where it 
is advisable or desirable to locate the 
dynamo and engine at some other point 


upon the locomotive than the smoke arch. 
<> 


Fusible Boiler Plugs. 


The recent action of the United States 
Treasury Department in enforcing the 
- provisions of Section 4436 of the United 
States Revised Statutes, regarding the 
specifications as to the manufacture of 
fusible plugs, has attracted considerable 
attention to these articles. 

Fusible plugs have been used in boilers 
for a great many years, and the govern- 
ment, recognizing the important function 
of this boiler accessory, requires that all 
plugs used on boilers of steam vessels 
should be made of bronze and have no 
other filling but pure Banca tin. 

Many plugs have been offered on the 
market which are filled with fusible alloys 
composed of other metals which do not 
melt at as low a point as Banca tin. Since 
the disaster at Philadelphia last fall the 
United States steamboat inspection serv- 
ice of the Treasury Department has taken 
cognizance of the fact that inferior plugs 
were Offered upon the market and issued 
a circular requiring that all fusible plugs 
should be filled with pure Banca tin and 
stamped with the manufacturer’s name, 
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and that an affidavit setting forth this fact 
should be filed with the inspector having 
charge of the boiler inspection at what- 
ever point the plugs were used. 

The Lunkenkeimer Company, of Cin- 
cinnati, Ohio, has manufactured fusible 
plugs for a number of years, all of which 
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comply with these specifications, and, 
having made affidavit before the United 
States steamboat inspection service to the 
effect that its plugs comply with these 
requirements, the plugs are accepted by all 
inspectors throughout the United States. 

The illustrations show two forms of 
plugs, namely, the outside and inside pat- 
terns, which are screwed in either from 
the inside of the boiler or from the outside 
through the fire-box or shell. 
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A New Marine Generating Set. 


To meet the demand for a small and 
compact outfit, extreme lightness being 
especially desired, the marine generating 
set shown in the accompanying illustra- 


A SMALL MARINE GENERATOR SET, MULTI- 
POLAR TYPE DYNAMO. 


tion has been manufactured by the 
ILoltzer-Cabot Electric Company, of Bos- 
ton, Mass. Aluminum is used very ex- 
tensively in the construction in portions 
where great strength is not required. The 
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dynamo is of the multipolar type, the 
ring and poles being of a grade of wrought 
iron selected on account of high permea- 
bility, and is reduced in weight to as great 
an extent as can be done without inter- 
fering with the efficiency of the machine. 

The armature is of the drum-wound 
tvpe and well laminated, and is mounted 
upon the engine shaft. The brush-holders 
are of the radial type and self-oiling, and 
self-aligning bearings are used. All the 
working parts are completely enclosed and 
run in oil. ‘The illustration shows the 
dynamo direct-coupled with a Herreshoff 
engine Which dias been designed especially 
for this class of work. It is of the sliding- 
valve type with throttle governor.. The 
st shown weighs about 298 pounds and 
will supply thirty sixteen-candle-power 
lamps. 


ope 
Soda and Bleach. 


Conimenting upon a paper by B. E. F. 
Rhodin upon the electrolytic manufacture 
of caustic soda and bleach manufactured 
at Sault Ste. Marie, Ontario, the Elec- 
trical Times, London, abstracts some in- 
teresting and valuable information. The 
water power is derived from a fall of nine- 


‘teen feet in the St. Mary’s River. In 


these works the mercury-cathode process 
is employed. A stoneware cylindrical 
vessel three feet in diameter, with radial 
openings at top and bottom, the upper 
ones closed air-tight by carbon blocks into 
which vertical carbon rods are screwed, 18 
supported by a stoneware delivery pipe 80 
as just to dip into a layer of mercury 
covered with water in a shallow cast-iron 
dish five feet in diameter forming the 
cathode. The interior is filled with brine 
and the dish with water, then the cylinder 
is rotated, when under a current of 800 
to 1,000 amperes and five volts sodium 
amalgam is formed under the lower slots, 
and by the turbine action of radial flanges 
passes to the water in the outer annular 
space and yields caustic soda while the 
chlorine in the cylinder is collected by 
the delivery pipe. On losing the sodium 
the mercury sinks and returns to the 
centre of the bell from below, and the 


© soda lye is drawn off on reaching the de- 


sired strength and replaced by water. 
The factory is worked under very careful 
analytical superintendence and has three 
220-kilowatt dynamos, each separately 
driven with evaporation, bleach and lime 
plants, the latter producing fourteen tons 
of slaked lime daily. The loss of mercury 
at the cathode is very small, it being 
found that one pound of mercury is dis- 
solved by the soda lye for every 27,500 
pounds of caustic formed. 
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Water-Power Boiler-Tube Cleaner. 
The accompanying illustration repre- 
sents the Weinland improved No. 8 


water-power boiler-tube cleaner, which is 
claimed to be a marked improvement in 
this line. The machine embodies the same 
general principles as other water-power 


ball-bearing cleaners made by this com- 
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being merely changed in form as the 


cylinder disc spins up a rib on either side, 
and the spacing washer gauges the width 
of this rib. The plates are subdivided 
into sections varying in number and size 
according to the total dimensions of the 
plates. 

The essential point is the provision in 


W ATER-POWER BOILER-TUBE CLEANER. 


pany. The improved machine, however, 
has been remodeled and has been made 
very much stronger than the other style. 
The spider to which the arms are attached 
is now almost solid, so that it will stand 
the severe strain put upon the arms. The 
bearings, including the balls, are larger, 
so that it runs with the least friction, 
and consequently is more durable. A new 
design of coupling is furnished with each 
machine. This coupling is an improve- 
ment over former designs used in this 
line. It holds the hose securely so that 
it will withstand any pressure which the 
hese will stand without any danger of 
pulling loose, as so frequently - happens 
with the ordinary bands used in attach- 
ing hose. 

The Lagonda Manufacturing Company, 
of Springfield, Ohio, the manufacturer of 
this apparatus, will gladly write any one 
who may be interested, giving them full 
particulars, etc., of this now cleaner or of 
the other styles which it makes. It also 
continues to make the former No. 1 
Weinland water-power ball-bearing ma- 
chine which is so well known to the users 
of tube cleaners through their appear- 
ance in this and other numbers of this 
journal. 
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The Gould Storage Battery. 


The plate of this battery is of the 
Planté type, in the manufacture of which 
the spinning principle is used, giving the 
greatest obtainable increased service and 
possibilities of modification of form. 
Sheet-lead blanks placed in steel frames 
reciprocate between two rapidly revolving 
shafts on which are mounted alternating 
steel discs and spacing washers. No lead 
is removed during the spinning, the blank 


the Gould battery by the cross-bars of un- 
spun lead giving lateral strength, and the 
rib which forms a bridge construction 
together with the unspun vertical portions 
between the sections supplying vertical 
strength. Chemical lead is used in the 
Gould plate as it has the property of a 
greater resistance to the disintegrating 


An Improved Spinning Jenny. 

The spinning jenny shown in the ac- 
companying illustration is manufactured 
by James S. Barron & Company, 200-206 
West Broadway, New York city, and is 
being made for telephone companies in 
two sizes, eighteen and twenty-four inches 
long, both lengthe having an inside diam- 
eter of two inches. 

These spinning jennys, while not new, 
are again coming to the front, it is 
claimed, by the manufacturers as one of 
the most practical tools for elevating and 
binding cables to support wires, the opera- 
tion being extremely simple. The jenny 
consists of two parts which enables it to be 
placed in position inserting the cable and 
support wire at any point on the line. The 
two sides are provided with dowel lockings 
and are copper lined to prevent injury to 
the cable. The marline for binding pur- 
poses is wound around the jenny in one 
or more layers as required, the outer end 
of which is fastened at the place of start- 
ing. The rear end is beveled so as to 
allow the marline to play off smoothly. 
The cable to be bound is elevated from a 
snatch-block hung on the support wire 
just ahead of the jenny, and the binding 


AN IMPROVED SPINNING JENNY. 


action of the acid, the lead used being of 
the densest form of rolled lead obtainable, 
and the action of the knives in the spin- 
ning or upsetting of the lead renders it 
even more dense than that of the original 
blank. 

The width of .the grooves is governed 
by the kind of work which the plate has to 
perform, varying from 0.005 to 0.024 of 
an inch. These grooves are given a forma- 
tion which fills them with closely packed 
but porous active material. When the 
grooves are filled the active material and 
the ribs are in such contact that mechan- 
ical displacement or falling out of the 
active material is impossible. This in- 
timate combination is so perfect that the 
whole forms a consolidated mass of active 
material ramified by numerous conductors 
assuring the continuance of the initial 
structure of the plate up to the extreme 
limits of usefulness. 

The construction is such that the in- 


ternal resistance is extremely low and all 


of the characteristics which tend to lower 
the external resistance have been brought 
to the highest state of perfection. 


is done by the spinning off of the marline 
as the apparatus is hauled along by means 
of the rope fastened to the iron arm. 


5 Te S 
The Telephone Situation at Baltimore. 


TO THE EDITOR OF THE ELECTRICAL REVIEW : 


There have recently been some interest- 
ing developments in the telephone situa- 
tion at Baltimore, and since the facts have 
been frankly put before the public by 
President Edward H. Bouton, of the 
Maryland Telephone and Telegraph Com- 
pany, there is material for a short review 
of an interesting situation. The Març- 
land Telephone and Telegraph Company 
began opposition to the Chesapeake & 
Potomac Telephone Company a few years 
ago, and now has nearly 7,000 stations in 
Baltimore. To obtain a franchise the 
company promised a good service at low 
rates, and agreed with the city to charge 
not exceeding $48 a year for business 
service, and $36 a year for residence serv- 
ice. This agreement was made part of the 
franchise, and the Maryland company, in 
advertising its service at the low rates 
named, adopted as its slogan to attract 
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patronage the phrase, “Talk as much as 
you please.” . 

Mr. Bouton, soon after accepting the 
presidency of the company, discovered that 
talking as much as you please for $48 a 
year in a city the size of Baltimore does 
not pay the telephone company. Mr. 
Bouton has made a long argument ad- 
vocating the passage of an ordinance 
which will permit the Maryland company 
to adopt message rates. He states 
that the company has spent over $2,000,- 
000 in its Baltimore plant, which gives 
an average cost per station of about $300. 
' This figure does not include subway ducts 
which are rented from the city. The 
operating expenses of the system, while 
not given in figures, are stated by Mr. 
Bouton to be more than twice as high as 
in the company’s exchanges in smaller 
towns. This difference Mr. Bouton at- 
tributes wholly to the large traffic 
originated by his Baltimore subscribers. 
He finds the traffic increases in much 
greater ratio than the number of sub- 
scribers, and now averages fifteen calls 
per day per telephone, a high figure, but 
undoubtedly not, as Mr. Bouton claims, 
higher than the average traffic of any other 
system of equal size in the country. Mr. 
Bouton says that his large traffic is due 
to the fact that as he operates under flat 
rates, and the Bell company under mes- 
sage rates, the telephone subscriber in 
Baltimore uses his Bell telephone spar- 
ingly and sends the greater part of his 
traffic over the Maryland system. 

Mr. Bouton frankly admits that he is 
on the horns of a dilemma. He states 
that the alternatives that confront him 
are to adopt message rates and so to charge 
the large users much more than he charges 
them at present, or to cease developing 
the business and abolish his cheaper rates. 
In either case he has the public to reckon 
with, as to obtain the right by ordinance 
to raise rates is one thing, while te get the 
public to accept an increase without angry 
protest is quite another. 

The experience of the Maryland com- 
pany is about what has been forecast by 
many observers, both in and out of inde- 
pendent ranks, as the inevitable result of 
attempting to operate a telephone system 
in a large city at flat rates suitable only 
for a very small place. The outcome of 
the Baltimore situation will be watched 


with interest -by all telephone men, and 

especially by those interested in telephone 

securities. M. W. H. 
Baltimore, May 8. 


A nickel-steel alloy with thirty-six per 
cent nickel has the lowest temperature co- 
efficient known. 
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The Convention of the National Elec- 
tric Light Association. 


From the latest reports it may be gath- 
ered that in importance and interest the 
twenty-fifth convention of the National 
Electric Light Association, which will be 
held in Cincinnati, Ohio, May 20, 21 and 
22, will be a notable one in addition to the 
list of meetings held already. 

The number of enquiries for transpor- 
tation and the questions deposited in the 
“Question Box” assure the executive 
officers of a very successful gathering as 
regards numbers and variety of topics. 

The local reception committee has ar- 
ranged a series of events which will do 
much to make the occasion a memorable 
one. Special attention will be given to 


the ladies in attendance and a large num- 


Henry L. DOHERTY, PRESIDENT OF THE NA- 
TIONAL ELECTRIC LIGHT ASSOCIATION. 
ber are expected. A visit for the ladies to 
Rookwood Pottery and the Cincinnati 
Museum of Fine Arts has been arranged. 
They will also be tendered a trolley ride 
through the city and suburbs to the Zoo- 
logical Gardens, where lunch will be 
served. A visit to include all the dele- 
gates has been arranged by the Bullock 
Electric Manufacturing Company, which 
will throw open its works for inspection. 

The railroads are cooperating with the 
various committees to advance the availa- 
bility of the convention location. Besides 
the Grand Hotel, which has been selected 
as headquarters for the convention, other 
houses, notably the Gibson House and the 
St. Nicholas Hotel, are making prepara- 
tions for the accommodation of guests. 

The present officers of the National 
Electric Light Association are: 

o Ty L. Doherty, president, Denver, 

ol. 

Louis A. Ferguson, first vice-presi- 
dent, Chicago, Il. 
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Charles B. Hunt, second vice-president, 
London, Ontario. | 

George F. Porter, secretary and treas- 
urer, New York. 

C. O. Baker, Jr., master of transporta- 
tion, New York. 

Executive committee—E. F. Peck, 
William M. Brock, Chas. E. Scott, Dudley 
Farrand, E. L. Bemiss, Ernest H. Davis, 
Chas. L. Edgar, C. C. Howell, D. P. 
Robinson. 

The following topics will be presented 
for discussion: 

“Rates’”—Henry L. Doherty, Denver, 
L. A. Ferguson, Chicago; Alex. Dow, 
Detroit; L. R. Wallis, Woburn, Mass. ; 
Ralph J. Patterson, Waterville, Me.; 
Samuel Scovil, Cleveland, Ohio. 

“Signs and Decorative Lighting’— 
Papers by Russel Spaulding, of New 
York, and E. J. McAllister, of Newark, 
N. J. 


“Are Free Lamp Renewals Desirable?” 
—James English, New Haven, Ct.; F. 
Ellwood Smith, Somerville, Mass.; F. W. 
Little, Peoria, Ill.; W. J. Greene, Cedar 
Rapids, Iowa. 

“What usfficiency Lamp Should Be 
Used ?”—Henry L. Doherty; Samuel E. 


‘Doane, Marlborough, Maes.; L. G. Van 


Ness, Denver; Francis W. Willcox, Har- 
rison, N. J. 

“What Improvement Is Desired in 
Meters ?”—Robert Ferris, Monmouth, Ill. ; 
C. A. White, Somerville, Mass.; H. H. 
Scott, Lincoln, Neb. 

“Are Loose-Leaf Ledgers Desirable for 
Electric Companies’ Records?’—G. E. 
Tripp, Boston; H. H. Fairbanks, Wor- 
cester, Mass.; George W. Davenport, Bos- 
ton; Charles R. Price, New Bedford, 
Mass. 

“The Advantages of Gas Engines”— 
Charles H. Williams, Madison, Wis. 

“What Changes Should Be Made in the 
Plan of Uniform Accounting?’—J. P. 
Crowley, St. Paul, Minn. 

Caring for Consumers’ Complaints’— 
Irvin Butterworth, Denver. 

“Boiler Firing with Oil”—James W. 


Warren, Los Angeles, Cal.; H. T. Edgar, 


El Paso, Tex. 

“Three-Phase vs. Two-Phase for City 
Distribution’—-B. A. Behrend, Cincin- 
nati; Charles F. Scott, Pittsburg. 

“Hot Water vs. Steam Heating”—J. F. 
Porter, Alton, Ill.; P. H. Korst, Janes- 
ville, Wis.; C. R. Maunsell, Topeka, Kan. 

“Does It Pay to Treat Poles with Creo- 
sote, Oil or Other Compounds?’—W. F. 
Moore, Augusta, Ga. 

“Gas Explosions in Underground Sys- 
tems’—James Blake Cahoon, New York. 

“Protection of Long-Distance Trans- 
mission Lines”’—F. A. C. Perrine, Pitts- 
field, Mass.; L. Denis, Quebec; P. N. 
Nunn, Provo, Utah; P. M. Lincoln, 
Niagara Falls, N. Y.; H. J. Gille, St. 
Paul, Minn. 

“Present Performance of the 220-Volt 


Lamp”—Fred W. C. Bailey, Columbus, — 


Ohio. 

“Report of Committee on Photometric 
Values of Arc Lamps’—Henry L. 
Doherty, chairman. 

Question box. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


SECRETARY NATIONAL ELECTRIC LIGHT As- 
SOCIATION—Mr. George F. Porter, former 
secretary of the National Electric Light As- 
sociation, has resigned, and Mr. J. B. 
Cahoon, ex-president of the association, has 
been appointed secretary. Mr. Porter was 
compelled to leave for Alaska on important 
business on Thursday of this week, and as 
the convention of the association is to be 
held in Cincinnati next week, Mr. Cahoon 
accepted the position until a new secretary 
can be elected. 


AMERICAN CAPITAL IN MExIco—A state- 
ment has been compiled in Monferey, Mexico, 
showing that $200,000,000 of American 
money has been invested in mining and in- 
dustrial enterprises in northern Mexico 
during the last two years. These figures 
do not represent the value of stock of com- 
panies, but is the actual money that has 
been invested. According to this statement 
American capital is still coming in to nortb- 
ern Mexico ac the rate or about $100,000,000 
a year. 


TELEPHONE MANUFACTURERS’ ASSOCIATION 
OF THE UNITED STATES—This association was 
formed at Chicago last week and elected 
Officers as follows for the ensuing year: 
President, A. Stromberg, of Stromberg- 
Carlson Telephone Manufacturing Company; 
vice-president, K. B. Miller, of Kellogg 
Switchboard and Supply Company; secre- 
tary, J. E. Keelyn, of Keelyn Telephone 
Manufacturing Company; treasurer, V. H. 
Messenger, of Advance Electric and Tele- 
phone Company. Board of directors—Frank 
G. Jones, of American Electric Fuse 
Company; H. E. Procunier, of Moon 
Manufacturing Company; Arthur Stein, of 
Eureka Electric Company; L. G. Bowman, 
of Western Telephone Construction Com- 
pany; C. W. Farr, of Farr Telephone and 
Construction Supply Company; H. H. Hip- 
well, of Hipwell Manufacturing Company; 
C. E. North, of North Electric Company. 
Executive committee—Frank G. Jones, chair- 
man; H. E. Procunier, L. G. Bowman, H. H. 
Hipwell and J. E. Keelyn, secretary. Regular 
meetings are to be held monthly, and the 
membership includes manufacturers of in- 
dependent telephone apparatus who have 
been in business one year or more. 


A LARGE TRACTION MERGER—It has been an- 
nounced that a $5,000,000 traction company 
has been launched at Hamilton, Ohio. The 
hew company will be known as the Cincin- 
nati, Dayton & Toledo Traction Company 
and will open a trolley line from Toledo to 
Cincinnati. Under the terms of the merger 
the Southern Ohio. will get $2,000,000 of tne 
new stock in return for its present $2,000,000 
stock, and in addition $1,200,000 in bonds. 
The Cincinnati & Northwestern will get 
$1,000,000 of the new stock, and the remain- 
ing $2,000,000 will be used to extend the 
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road and purchase new properties. The 
Western Ohio Railway Company is now be- 
ing extended from Dayton to Findlay from 
where a traffic arrangement is to be made 
to Toledo. This, it is understood, will be 
over the Toledo, Bowling Green & Southern 
Traction Company in which Cincinnati 
capitalists are interested.. The controlling 
interest in the Southern Ohio, Cincinnati & 
Northwestern and Western Ohio Railway 
is the Mandlebaum-Pomeroy combination 
which is also in control of the Miami & Erie 
Canal Transportation Company. Two bills 
are before the legislature and it is believed 
that they will be very much to the advan- 
tage of the syndicate if favorably consid- 
ered. One is to allow the merger ot the Cin- 
cinnati & Northwestern with the Ohio South- 
ern and the other the Painter Canal Dill, 
authorizing the lease of the canal bank to 
traction companies. 


THE POSTPONEMENT OF THE LOUISIANA 
PURCHASE EXPOSITION—Fifty-one directors 
of the World’s Fair have signed a joint tele- 
gram to President Thomas H. Carter, of the 
National Commission, assenting to the 
postponement of the exposition to May 1, 
1904. This action was taken after the 
executive committee had authorized Presi- 
dent Francis to draft a postponement des- 
patch. A statement has been given out by 
President David R. Francis, of the Louisiana 
Purchase Exposition Company, to the effect 
that the sundry civil bill which passed the 
House several weeks ago, and is now going 
through the Senate, contains an appropria- 
tion of $1,048,000 to provide for a govern- 
ment exhihit and special Indian exhibit, and 
the additional cost of the government 
building. It was deemed advisable to 
have the date of the fair definitely fixed in 
that bill, but in that event any change from 
1903 should be immediately decided upon. 
For many months past the fair has virtually 
been postponed for one year, a decided ma- 
jority of the directors preferring 1904. The 
repeated request of both foreign and do- 
mestic exhibitors for a postponement, and 
advices from the foreign governments to the 
effect that they did not have sufficient time 
in which to make preparation for a repre- 
sentative exhibit in 1903, the statement that 
the Philippines would not be able to install 
their exhibits in a creditable manner if the 
exposition should not be postponed until 
1904, the expressed fear of the government 


architect that he could not procure material 
for a government building by 1903, and the 
fact that the general public for many months 
past considered a postponement a foregone 
conclusion are some of the reasons that 
moved the executive committee to authorize 
the forming of the national commission that 
any action of Congress changing the time 
of the exposition from 1903 to 1904 would 
be acceptable. It is believed that proper 
steps will be taken offering an amendment 
to the bill involved and providing that the 
dedication ceremonies shall be held not later 
than April 30, 1903, and that the exposition 
shall be opened to the public on or before 
May 1, 1904, and be closed December 1, 1904, 
and continue the existence of the exposition 
committee, which is composed of former 
congressmen, until January 1, 1906. 
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ELECTRIC LIGHTING 


CANANDAIGUA, N. Y.—The board of light 
commissioners is investigating the ad- 
visability of establishing municipal light- 
ing. It is estimated that a plant with a 
capacity sufficient to furnish lights could be 
established for about $45,000. 

MONTGOMERY, ALA.—The city council has 
awarded the contract for lighting the city 
to the Montgomery Light and Power Com- 
pany. The company is to furnish not less 
than 225 arc lights at $51 each a year, and 
not less than 250 incandescent lamps at 
75 cents per month each. 

San Jose, Cat.—The United Gas and Elec- 
tric Company, recently incorporated in San 
Francisco, with a capital stock of $2,500,000, 
has secured a definite option of both the 
electric light and power companies of this 
city, and the expectation is that the denl 
will be closed in a short time. 

MILWAUKEE, W1s.—The common council 
has passed a resolution favoring the erec- 
tion of a municipal electric lighting plant 
on Jones Island, as near to the garbage dis- 
posal plant as it is practical to build it. The 
resolution directs the city engineer to pre- 
pare an estimate of the cost of such a plant 
and submit it to the council within thirty 
days. The plant will have a capacity of 
2,500 arc lights, each of 2,000 candle-power. 
The resolution did not carry with it any 
appropriation, but an ordinance to issue 
$100,000 of bonds for the purpose of building 
the plant is now pending. 

York, Pa.—The York Haven Power Com- 
pany, which has the electric plant under 
way at York Haven, has transferred a por- 
tion of its activities to York and is now 
making arrangements for the introduction 
of power here later on, by the construction 
of a transforming station in this city. It 
is the intention of the power company to 
extend its wires over the whole city, but it 
will in no way compete with the Merchants’ 
or Edison companies for furnishing elec- 
tricity for lighting purposes. Only electrical 
power for the running of motors and other 
electrical appliances in the local factories 
will be provided. 

GREENFIELD, Mass.—The stockholders of 
the Greenfield Electric Light and Power 
Company have voted to ask for permission 
to increase their stock from $30,000 to 9100,- 
000, and are ready to receive subscriptions 
for new stock, present stockholders naving 
the first chance, but with so large an in- 
crease it is not probable that they will take it 
all. The plans of the company are not fully 
completed, but it has been decided to build 
a dam of concrete, thirty-five feet high, on 
which flashboards two feet high can be 
placed, giving a fall of thirty-seven feet. The 
plan is to put in two generators, each directly 
connected onto the shaft of a pair of hori- 
zontal water-wheels, with sufficient power to 
generate from 1,000 to 1,200 horse-power, 
which is about four times the amount used. 
The cost of the new plant is estimated at 
$100,000, in addition to present investment. 
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ELECTRIC RAILWAYS 


IRVINGTON, OrE.—A petition will be sought 
by the Portland Railway Company to get a 
route to connect with its Union Avenue and 
Burnside track as soon as plans for the 
route is decided upon. 


NORTH YAKIMA, ORE.—A plan has been 
proposed to construct an electric line 
through the Yakima Valley. It is expected 
that the farmers will contribute considerable 
freight business and that the enterprise will 
be a profitable one. 


SPARTA, Wis.—Capitalists have obtained 
a franchise from the city council to con- 
struct an electric railway. They also pro- 
pose to extend the line to Melrose, Jackson 
County, touching the towns of Cataract and 
Burr Oak. The line will be about twenty- 
five miles in length and will tap the most 
fertile portion of Jackson County. 


MANISTEE, MicH.—It has been reported 
that the entire street railway system here 
is soon to change hands. The Manistee, 
Filer City & Eastlake Railway Company 
operates seventeen miles of single track 
around the shore of Manistee Lake, from 
Filer City on the south, through Manistee 
to Eastlake, with a spur to Orchard Beach. 
George A. G. Hart is president, treasurer 
and general manager of the system. It is 
said that it is the purpose of a number of 
Chicago capitalists to purchase the system. 


SLATINGTON, Pa.—The remaining link of 
twelve miles of the Lehigh Valley Traction 
line between North Wales and Chestnut 
Hill is likely to be finished by June. This 
will make feasible a continuous trolley ride 
from Philadelphia to Slatington, a distance 
of 76 miles. The ride will require about 
four hours. The Lehigh Valley Company 
has completed the work of changing the 
gauge of its tracks from Quakertown to 
Perkasie. Within a few weeks the process 


will be extended southward through Lans- 
dale. 


Cape Breton, Nova Scorra—The Cape 
Breton Electric Company expects to have 
the cars running on its Sydney tramway 
in July. It is now distributing poles 
along the route and next week will com- 
mence the work of laying the rails. It 
will start at several different points and 
the work will proceed very rapidly. The 
only deiay anticipaced is in the filling of 
some of the contracts for machinery. The 
power-house building, near the S. and L. 
trestle, is already about half completed. The 
steel rafters forming the roof having been 
put in position recently. 


WILLIMANTIC, Cr.—Engineers are in this 
city getting ready to begin the survey of the 
proposed trolley line between this city and 
Southbridge, Mass. The promoter of the 
road is a Mr. Metcalf, who says that the 
$50,000 of capital stock has been nearly all 
subscribed and that Boston capitalists are 
ready to finance the road. He claims to 
have nearly one-half the necessary rails all 
ready to lay and two water powers in the 
vicinity of Eastford which will furnish the 
power to operate the line. He says that the 
work of surveying the line will take nearly 
six weeks, but it is promised that the work 
of construction will begin by June 1. 
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TELEPHONE AND TELEGRAPH 


ELLENVILLE, N. Y.—Herman S. Wells, of 
Ellenville, has bought the stock of the 
Delaware River Telephone Company which 
owns the local system in this county. It is 
said that the lines will be equipped with 
long-distance: instruments. 

PHILADELPHIA, Pa.—The shareholders of 
stock in the Bell Telephone Company at a 
recent meeting authorized the issue of 
80,000 new shares of a par value of $50 each, 
bringing the total capitalization up to 
$12,000,000. The additional stock, it has 
been stated, is for the legitimate increase of 
business. 

WARRENTON, VA.—The new Baltimore Tele- 
phone Company has completed its line to 
Warrenton connecting this city with the en- 
tire upper end of Prince William County. 
Connections can now be made as far north 
as Manassas, and at Haymarket communica- 
tion can be had with the long-distance tele- 
phone to Alexandria. 


BALTIMORE, Mp.—The Maryland Telephone 
and Telegraph Company has had introduced 
in the city council here an ordinance which, 
among other things, releases the company 
from a provision in its present charter and 
agreement with the city whereby it is now 
prohibited from charging more than $48 
per year for a business telephone and $36 
per year for a residence telephone. 


BUFFALO, N. Y.—The contract for building 
a system of conduits through thirty miles of 
local streets has been awarded by the 
Frontier Telephone Company to the German 
Rock Asphalt Cement Company. The ex- 
penditure involved will amount to about 
$400,000. It is the intention of the Frontier 
company to disturb the principal streets of 
the city as little as possible in order that 
the work may proceed with greater rapidity. 
It has been stated that the new telephone 
system will be in working order by Novem- 
ber 15, and that the work of constructing 
the big underground conduit system will be 
in progress at once. 


OBITUARY NOTICES 


Davip R. WALKER, ex-chief of the City Elec- 
trical Bureau, died suddenly of apoplexy on 
May 8 at his home in Philadelphia. He was 
about seventy years of age. Chief Walker 
resigned a year ago after having been for 
twenty-five years at the head of the Elec- 
trical Bureau. Many improvements in the 
city fire and police signal system were made 
during his incumbency. 


Mr. JOHN H. EMERrIcK, of Brooklyn, died 
Sunday morning, May 11. For many years 
Mr. Emerick was superintendent of fire- 
alarm telegraph in New York city, and dur- 
ing recent years was superintendent of the 
Postal Telegraph Company in New York, re- 
tiring from that sorvice about two years 
ago. Mr. Emerick was an old United States 
military telegraph operator, serving under 
General Thomas 'T. Eckert during the Civil 
War. His death resulted from a complica- 
tion of liver and kidney trouble. 

Mr. FRANK R. Corvin, formerly business 
manager of the Electrical Engineer, and dur- 
ing recent years connected with the Western 
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Electric Company, died very suddenly of 
heart disease at his home in Roselle, N. J., 
on Friday, May 9. Mr. Colvin was quite 
well known in e:ectrical circles and was a 
graduate of the Naval Academy at An- 
napolis, class of 1883. Since his retirement 
from newspaper work, Mr. Colvin was quite 
active in the telephone field, representing 
the Western Electric and Bell interests. 
The funeral which was held at Roselle on 
Monday of this week was private, only a 
few of his intimate personal and profes- 
sional friends being present. 


PRESIDENT HENRY Morton, of the Stevens 
Institute ot Technology in Hoboken, died at 
the private hospital of Dr. John B. Walker 
in New York city at ten o’clock on the night 
of Friday, May 9. An operation which it 
was thought would be very successful was 
performed on April 15, the patient gaining 
steadily for ten days. However, he suffered 
a relapse and continuing to grow weaker, 
sank slowly Friday night. President Morton 
was born in Hoboken, December 11, 1836. 
He was a son of the Rev. Henry J. Morton, 
who was for fifty-six years rector of St. 
James Episcopal Church in Philadelphia. 
He was graduated from the University of 
Pennsylvania in 1857, and after studying 
law abandoned the idea of practising it and 
devoted himself to the study of chemistry, 
physics and mechanics. In 1863 he was 
elected professor of chemistry in the Phila- 
delphia Dental College, and in 1869 the new 
chair of chemistry was created for him at 
the University of Pennsylvania. In the same 
year he took part in the expedition sent out 
by the United States Nautical Almanac 
Office to observe the total eclipse of the sun, 
and in connection with these <bservations 
was the first to prove the true nature of the 
bright line on the sun's disc adjacent to the 
edge of the moon which is seen in partial- 
eclipse photographs. Professor Morton was 
appointed president of the Stevens Institute 
in 1870, and he entered upon the task of 
making the institution the first school whose 
exclusive object was to teach mechanical 
engineering as a profession. In 1880 he pre- 
sented the trustees with a $10,000 workshop, 
this with his subsequent gifts to the institute 
aggregating more than $15,000. In 1878 
President Morton received an appointment 
to the United States Lighthouse Board from 
Secretary of State Sherman. In the capacity 
of chairman of the committee on scientific 
tests the new appointee conducted numerous 
tests on fog signals, illuminated buoys, fire 
extinguishers and electric lights. He was 
the first to make a thorough investigation 
of the Edison incandescent lamp and an- 
nounce its great value. During recent years 
he contributed articles on electricity and 
fluorescence to most of the prominent scien- 
tific journals. In 1873 he was elected a mem- 
ber of the National Academy. In June, 1897, 
he received the degree of doctor of science 
from his alma mater and doctor of laws from 
Princeton University. Besides his scientific 
work he contributed many articles to con- 
temporary literature, one well-known poem 
being “The Hand that Rocks the Cradle 
Rules the World,” which was dedicated to 
Mrs. Andrew Carnegie. This is generally be- 
lieved to have induced Mr. Carnegie to pre- 
sent to Stevens Institute the laboratory 
which bears his name. 
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ELECTRICAL SECURITIES PERSONAL MENTION 


A very evident result of the conditions 
which have been unveiled during the last 
two weeks in Wall street conditions is the 
almost entire absence of public speculative 
interest in the stock market and that 
movements are due entirely to the manipula- 
tions of strong professional bidders. At 
the close of the week professional sentiment 
is distinctly on the decline and a further 
general sagging of prices is believed to be 
due during the coming week. The coal min- 
ing situation appears now to to have taken 
an adverse turn, but reports are to the effect 
that the miners are not unanimous in pre- 
paring to obey a preliminary strike order. 
Just what will be the outcome of the coal 


strike is at this time uncertain. It is sig- 


nificant, however, that among financiers and 
bankers close to the anthracite owners the 
belief is general that any strike will be 
short-lived. The general prosperity of this 
country has been so uniformly good, trade 
has been so active in all directions, money 
has been plentiful, and the absence of dis- 
turbing legislation and political discussions 
have been so beneficial that in the main 
values are higher than those that prevailed 
at this time last year. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY 10. 

New York: Closing. 

-© Brooklyn R. Tiaenieo eek ees acees 657 
CON, GaSe ea teherre ion bee ews 22614 
Gen. BleC canceled ood ve be a 321 
Kings Co. Elec.............00000. 200 
Man... hl 2e.ca von enag tata tees dues 131% 
Met. St. AYs hese ose eiGa wes 149 
N. Y. & N. J. Tel. COwcs oc cicwse sce 175 
Westinghouse Mfg. Co........... 21914 

Boston: Closing. 
Am. Telep. & Tel................ 181% 
PCB E= (0) 0 We o>) (<1 Ge ae ae 281 
Mass. Elec. pf...............02 00 97 
New Engiand Tel................ 148 


Western Telephone & Telegraph... 102 

American Telephone and Telegraph, Edi- 
son, and Western Telephone and Telegraph 
all made significant gains during the week. 


Philadelphia : Closing. 
Elec. Co. of America.............. T% 
Elec. Stor. Bat. C......esssssess. 88 
Elec. Stor. Bat. pf................ 87 
Philadelphia Elec................ 5y, 
Union ^raction.........ssessesses. 43% 
United G. I. Ce: ses edd ee hak 122 


Mr. Thomas Dolan has resigned from the 
board of directors of Union Traction of 
Philadelphia. The stockholders of the United 
Gas Improvement Company voted to in- 
crease the capital stock of the company 
from $22,500,000 to $28,250,000. The allot- 
ment will be made in the proportion of one 
share of the old stock for four shares of the 
new. There will be issued 115,000 shares of 
the par value of $50. 


Chicago : Closing. 
Chicago Edison Light............ 171 
Chicago Telep.............02ce00. 170 
Metropolitan El. pf............... 90% 
National Carbon..............06. 25% 
National Carbon pf.............. 91% 
Union Traction...............+60. 20% 
Union Traction pf................ 51 


Earnings of the Union Traction Company 
are said to have increased in the neighbor- 
hood of $1,800 a day during April, compared 
with same month last year. 


Mr. A. J. DE Camp, of Philadelphia, 


largely interested in the electric lighting 
of his city and one of the pioneer electric 
light men of the country, was a New York 
visitor last week. 


Mr. H. H. HUBBARD, treasurer of the East- 
ern Electric Company, of Lynn, Mass., was 
a New York visitor this week, calling upon 
many of his friends in the electrical fra- 
ternity of this city. 


Mr. EvuGENE F. Putiiirs, of Providence, 
R. I., is receiving the condolence of his 
many friends over the recent severe loss 
by fire at his residence. While his fine home 
was not entirely destroyed, it was badly 
damaged before the fire was got under con- 
trol. 


Mr. F. C. Puurs, president of the 
Elwell-Parker Electric Company, of Cleve- 
land, Ohio, spent several days in New York 
last week. Mr. Phillips is an enthusiastic 
Clevelandite and states that the various 
manufacturing interests of his growing 
city are running at full capacity. 


Mr. CaLvIN W. Rice, the well-known elec- 
trical engineer, formerly with the New York 
Edison Company, will hereafter be identi- 
fied with the Westinghouse interests as 
second vice-president of the Nernst Lamp 
Company, and will make his headquarters 
in both New York and Pittsburg. 


Mr. CHARLES L. Epcar, president of the 
Edison Electric Illuminating Company of 
Boston, was a visitor in this city last week. 
Mr. Edgar has the honor of being at the 
head of one of the most prosperous electric 
light companies in the world, and reports 
a constant growth of the business of his 
company. 


CoLONEL Ropert C. Crowry, president of 
the Western Union Telegraph Company, 
is now actively in charge of his vast or- 
ganization, and is making a number of 
changes looking to the betterment and in- 
crease of the service. Colonel Clowry and 
family are residing at present at the Hol- 
land House, in this city. 

Mr. Davip Suanxks, of Handley & Shanks, 
general electrical engineers, Birmingham, 
England, will be in New York next week, 
stopping at the Waldorf-Astoria, where he 
will be pleased to make appointments with 
those who are desirous of coming in touch 
with conditions as they now appear in 
Great Britain. 


Mr. Evwarp C. DE Wore, late in charge 
of the drafting room of the Dodge Manu- 
facturing Company, of Mishawaka, Ind., and 
a frequent contributor to the columns of 
various mechanical journals, has accepted a 
position as associate editor of Steam Engi- 
neering, Which has lately removed from New 
York to Chicago. He takes up his new duties 
at once. 


Mr. U. N. BETIHELL, general manager of 
the New York Telephone Company, was 
elected first vice-president and a member of 
the board of directors of the same company 
at the general meeting last week. Mr. 
Bethel] still retains the presidency of the 
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Chesapeake & Potomac Telephone Company 
and his active connection with other im- 
portant telephone enterprises. 


Mr. Ira H. McCormack has resigned as 
general manager of the Cleveland Electric 
Railway, and has accepted a position with 
the New York Central Railroad as assistant 
general manager of the Harlem division, 
in charge of the tunnel and New York city 
terminals. He will be succeeded by Mr. 
John J. Stanley who is now vice-president 
and general manager of the Utica, N. Y., 
lines. 

Mr. CHARLES EVELBAUER, Who has been in 
America five months studying the automatic 
telephone system of the Automatic Elec- 
tric Company, of Chicago, has completed 
his work and returned to Germany on May 
15, where he will take charge of the large 
factory which has just been built by the 
Deutsche Waffen and Munitions Fabriken 
for the purpose of manufacturing automatic 
telephones for the German Government. 


Mr. JAMES F. CUMMINGS, Manager of the 
British electrical engineering and contract- 
ing firm of Maguire & Baucus, which firm 
represents the British interests of the Euro- 
pean Maguire Manufacturing Company, Lim- 
ited, the Aultman & Taylor Machinery Com- 


pany, of Mansfield, Ohio, builders of the 


Cahill boilers, and other American manu- 
facturing concerns, is now on a visit to the 
United States, stopping at the Hotel Impe- 
rial, New York city. 


Mr. ANTHONY N. Brapy, at a recent meet- 
ing of the board of directors of the Brooklyn 
Rapid Transit Company, raised $20,000 for 
Adelphi Academy, of Brooklyn, as the per- 
sonal contribution of himself and other mem- 
bers. Mr. John D. Rockefeller had made a 
large contribution to this institution of learn- 
ing, in which Lieutenant-Governor Timothy 
L. Woodruff is largely interested, with the 
understanding that as much more was to be 
donated by others. Mr. Brady’s generous 
gift completed the sum necessary. 


Dr. A. E. KENNELLY has been appointed 
professor of electrical engineering at Har- 
vard University. For many years Dr. Ken- 
nelly has been well known as an electrical 
engineer of great originality and ability, his 
writings, espevtially those dealing with the 
analytical side of electrical physics and en- 
gineering, having attracted respectful atten- 
tion throughout the world. Dr. Kennelly is 
of English parentage and was born in Bom- 
bay, India. After some years of experience 
as an engineer of one of the large British 
cable telegraph companies, he came to this 
country and was early associated with Mr. 
Edison in the Llewellyn Park works. In 
association with Professor E. J. Houston 
he has for some years carried on the practice 
of electrical engineering as a designer and 
consultant. He was president of the Ameri- 
can Institute of Electrical Engineers from 
1898 to 1900 and left behind an enviable 
record as a dignified, efficient and capable 
president. He is one of the best impromptu 
speakers in the profession. Harvard Uni- 
versity is to be congratulated upon its ac- 
quisition of Professor Kennelly, under whose 
administration the school of electrical engi- 
neering will doubtless prove one of the most 
valuable branches of that institution. 
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INDUSTRIAL ITEMS 


THe ELECTRIC Gas LIGHTING COMPANY, 
Boston, Mass., states that its sales of the 
“Howes” swiveling attachment plug is very 
rapidly increasing. 

M. B. Austin & Company, Chicago, Ill., 
will be pleased to send information regard- 
ing their ready pay-out reels for telephone, 
electric light, street railway and all line 
construction work. 


THE ELECTRICAL EQUIPMENT COMPANY, 
939 Monadnock Block, Chicago, Ill, and 
C. A. Cotion, 394 Atlantic avenue, Boston, 
Mass., have been added to the list of agencies 
of the Warren Electric Manufacturing Com- 
pany, sandusky, Ohio. 

Frick & LINDSAY CoMPANY has removed 
its headquarters to Nos. 109 and 111 Wood 
street, Pitcsburg, Pa., where it has in- 
creased its facilities and where it will be 
provided with a more complete stock, 
promising additional means to fill orders 
promptly. 

THE STANLEY ELECTRIC MANUFACTURING 
CoMPANY has moved its New York office 
from 71 Broadway to 29 Broadway. The 
growth of the New York office has de- 
manded increased facilities and greater ac- 
commodations. Mr. M. D. Barr is the man- 
ager of sales. 

THE GOULD STORAGE BATTERY COMPANY, 
New York city, has secured the order for the 
Berlin & Waterloo Street Railway Company, 
Berlin, Ontario, consisting of 255 cells, with 
a 66-kilowatt capacity and allowance for 
fifty per cent increase, regulating booster 
and switchboard. 


THE ASHTON VALVE CoMPANY, New York 
city, has removed its New York store to 110 
Liberty street, where, with larger and better 
quarters, it will be able to promptly serve 
the trade with its line of high-grade safety 
valves and vacuum gauges. Mr. Charles H. 
Buckelew is the New York manager. 


THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING CoMPANY has recently issued to 
the trade an attractive folder on Westing- 
house lightning arresters. It contains an 
excellent description of the new Westing- 
house low equivalent arrester, which has 
been received with such general favor. 


THE FALLER AUTOMATIC TELEPHONE Ex- 
CHANGE Company, New York, has removed 
its offices and show-room to No. 22 Union 
Square bast, where it will exnibit the Fal- 
ler automatic telephone operator and where 
it will also have its factory for preparing 
standard and patterns, dies and special 
tools for the manufacture of the machine. 


THe STERLING ELECTRICAL MANUFACTUR- 
Inc Company, Warren, Ohio, manufacturer 
of “Sterling Special,” “Sterling Regular” 
and “Phenix” inccndescent lamps, has 
issued a very complete catalogue including 
descriptions and half-tone illustrations, to- 
gether with a telegraphic code for ordering. 
Mr. Francis Granger is the manager of the 
New York office at 26 Cortlandt street. 

THE KEMMERER ELECTRIC LIGHT SHIFTER 
Company, Weissport, Pa., manufactures an 
ingenious device which will prove very de- 
sirable for dentists, draftsmen, doctors, 
or any operator who needs a light that he 
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can place anywhere he wants and in any 
position. This shifter has an almost in- 
definite range of positions and is becoming 
very popular in this class of service. 


THE CONSOLIDATED RAILWAY ELECTRIC 
LIGHTING AND EQUIPMENT COMPANY, New 
York city, is installing its “axle-light” 
system of electric lighting for the Penn- 
sylvania Railroad on all of the limited 
train service. It is stated that there will be 
greater economy in the new system than in 
the old method of having a generator unit 
in the baggage car, taking steam from the 
locomotive. 


THE NEw ENGLAND 
Lowell, Mass., reports brisk business for 
some time past. In order to meet the de- 
mand for its product the company has had 
to run the factory overtime the greater part 
of the last six months. Recently booked 
orders call for twenty two-horse-power 
motors to go to Chicago, and six special 
fifty-horse-power size, six-pole machines for 
the United States Navy. 


Motor COMPANY, 


Tue ELECTRIC APPLIANCE Company, Chi- 
cago, Ill., general selling agent of the Gut- 
mann integrating alternating-current watt- 
meter, states that the factory has been en- 
larged 10 meet the volume of business and 
that it is now able to fill orders promptly. 
The new type wattmeter has a sealed case, 
making it proof against moisture, dust and 
insects. It is claimed to be unaffected by 
atmospheric conditions. 


THE ERIE Rat,troaD Company has just 
issued its 1902 book on “Rural Summer 
Homes.” This book is very elaborately 
got up and filled with handsome half- 
tone illustrations of summer scenes along 
the route and vicinity of the Erie. It also 
contains a complete list of -the different 
summer hotels and stopping places along 
that road, with prices and the number of 
guests each hotel can accommodate. 


THE OXKONITE COMPANY, LIMITED, of New 
York, at its annual meeting held recently, 
declared a dividend of six per cent on the 
stock of the company for the eleven months 
ending December 31, 1901, which was paid 
May 10. This company is one of the best 
known manufacturers of insulated wires 
and cables for all branches of electrical 
work, and the dividend just paid is an in- 
dication of the fine business it enjoys. 


THE AMERICAN CONDUIT MANUFACTURING 
CoMPANY, New Kensington, Pa. is the manu- 
facturer of the “American” iron armored 
electric wire conduit for exterior and in- 
terior use. This conduit, it is claimed, can 
be bent in any manner without cracking or 
blistering, being rust-proof and acid-proof. 
The conduit is formed with thread coup- 
lings and does away with slip joints. The 
“American” elbows are machine made and 
under approval by boards of fire under- 
writers. 


THE WARREN ELECTRIC AND SPECIALTY 
Company, of Warren, Ohio, is one of the 
truly progressive and successful manufact- 
uring companies of the electrical field. Its 
chief product, the “Peerless” incandescent 
lamp, is most widely and popularly known, 
as well as its electric fans and transform- 
ers. The company has been compelled to 
enlarge constantly, beginning in 1893 and 
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enlarging in 1897, 1898 and 1900, and is now 
building three additional brick buildings. 
Such pronounced success 18 an achievement 
of which the progressive management may 
well feel proud. 


THE WARREN ELECTRIC MANUFACTURING 
Company, Sandusky, Ohio, is preparing to 
greatly extend its business. The recent re- 
organization has placed E. P. Breckenridge, 
a wealthy Toledoan, in interest, C. C. War- 
ren becoming president and treasurer, with 
E. P. Breckenridge, vice-president, Frank 
Warren, secretary, and H. B. Warren, chief 
electrician and engineer. Extensive im- 
provements will be made to the plant. 
Plans have been prepared for additions, and 
with property recently purchased the plant 


will have a total frontage of 621 feet. An. 


electric crane, capable of handling thirty 
tons, will cover the new building, which will 
be 165 feet in length. The improvements 
will cost about $100,000. 


THE AUTOMATIC WATER PURIFIER COMPANY, 
New York city, is the manufacturer of water 
purifying and softening installations for 
city waterworks, boiler feed water, manu- 
facturing water, drinking water, etc. A 
very large number of installauons of this 
description have been placed in operation 
for prominent firms, both in the United 
States and in foreign countries. Some of the 
notable foreign installations are for the 
Allgemeine Elektricitats-Gesellschaft, Ber- 
lin; Union Elektricitats-Gesellschaft, Ber- 
lin; Siemens & Halske, Berlin-Charlotten- 
burg; Brown, Boveri & Company, Frankfort; 
Siemens & Halske, Actien-Gesellschaft 
Vienna; Ganz & Company, sudapest; Cen- 
tral Elektricitats-Gesellschaft, Moscow. 


I. P. FRINK, New York city, who has long 
been known for the successful installation 
of all kinds of lighting fixtures, reports 
among recent export orders the shipment 
of large church reflectors to Brazil; Chat- 
ham, N. B., and Vancouver, B. C., Canada; 
Manila, Philippine Islands, and Moravian 
Mission, Blue Fields, Nicaragua, Central 
America; also window reflectors to Birm- 
ingham, England, and to Mexico City, Mexico, 
and a general order for shades and special 
closed reflectors and window reflectors to 
Cape Town, Africa. Mr. .Frink carries @ 
large line of electrical and other lighting 
specialties which particularly invite export 
business, and will be pleased to send com- 
plete catalogues and data to any one inter- 
ested in these times. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, has recently closed a 
contract with the Keystone Telephone Com- 
pany, Philadelphia, Pa., for a switchboard 
for its third district exchange. The 
switchboard will consist of seven sections, 
with an ultimate capacity of 3,000 lines, and 
a present equipment of 960 lines, 120 in- 
coming and 120 outgoing trunk lines. In- 
cluded in this contract is all necessary 
power apparatus, distributing frames, relay 
racks and the Kellogg sneak-current and 
lightning-arrester equipment. The former 
is manufactured under one of the company's 
patents and differs materially from former 
types, in that the heating-up process is not 
dependent upon the resistance of a coil of 
wire. 


— - 


— 


= = 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 


Vou. XL. No. 21. 


NEW YORK, SATURDAY, MAY 24, 1902. 


IssuED WEEKLY. 


ELECTRICAL REVIEW 


PARK ROW BUILDING 


13-21 PARK ROW - - NEW YORK 
P. 0. BOX 339 
BY THE 
ELECTRICAL REVIEW PUBLISHING 
COMPANY 


CHARLES W. PRICE 
PRESIDENT AND TREASURER 


STEPHEN H. GODDARD 
SECRETARY AND MANAGER 


CHARLES T. CHILD 
TECHNICAL EDITOR 


RUSSELL HOWLAND 
GENERAL REPRESENTATIVE 


———$$— 


WESTERN OFFICE 
40 DEARBORN STREET, CHICAGO 
LONDON OFFICE 
42 OLD BROAD STREET, LONDON, E. C. 


| 


REGISTERED CABLE ADDRESS 
“ ELECTVIEW ” - - NEW YORK 
TELEPHONE CALL, 21 CORTLANDT" 


(PRIVATE BRANCH EXCHANGE CONNECTING 
ALL DEPARTMENTS) 


— 


BUBSCRIPTIONS TO THE 


ELECTRICAL REVIEW 


One Year, United States and Canada - - ~- $3.00 
One Year, Foreign Countries - - - >- «+ 6.00 
Single Copies, each - - + s a s o 10 
Coples can be supplied for only one year back at 26 
cents each. 


TO ADVERTISERS 
CHANGES for advertisements should be In this office 
by Friday noon for the foltowing week’s Issue. 
NEW ADVERTISEMENTS should be in the office not 
later than Monday noon to ensure publication In that 
week’s issue. 


ee S, 


-—— 


In this week’s issue is presented the 
first instalment of the report of the con- 
vention of the National Electric Light 
Association, which has just closed its sit- 
tings at Cincinnati. This convention ad- 
mirably maintained the high traditions 
of the past and was an occasion of very 


general interest. A number of the papers 


dealing with practical topics in electric 
lighting are also to be found on other 


pages, and will well repay more than 


casual reading. 


SOME TELEGRAPHIC POSSIBILITIES. 

It is very interesting to speculate upon 
what might happen if the telegraph com- 
panies in the United States should avail 
themselves of the opportunities that have 
been constantly presented to them for the 
last decade or two. While it is not per- 
haps just to say that the telegraph has 
had no development during that period, 
certainly it is conspicuous among all other 
branches of electrical engineering in its 
conservatism—to call it by no other name. 
To-day there are perfected several systems 
of rapid telegraphy and a number of 
methods for making better use of tele- 
graph lines that remain practically un- 
tried and still in the condition of draw- 
ings and patent specifications. Nothing 
has been done for some time past to popu- 
larize telegraphy, to extend systems, or to 
make the telegraph cheaper and more 
available for the great mass of people who 
wish to use it. It is believed that recent 
changes in the personnel of one of the 
great telegraph companies will result in 
the vast improvement of telegraph service 
in this country. 

While this service is, in the main, excel- 
lent to-day, it is not as good as it ought to 
be. On the average about one message 
a year is sent by every person living in 
the United States. Considering the great 
extent of our territory, the necessary de- 
lay in mails and the importance of swift 
communication, this figure should cer- 
tainly be largely increased. Available 
methods of rapid telegraphy, for cheap- 
ening the transmission of telegrams and 
for making more efficient and larger use 
of the plant laid down in many places, 
are in existence and should be used. It 
is hoped that the near future will see the 
same variety of intelligent activity in 
telegraph service that long has been char- 
acteristic of electric: lighting and railway 
corporations, and that new ideas may at 
least have a chance to prove their availa- 
bility and their importance. 
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CONCERNING THE STUDY OF LIGHT 
CURRENT ENGINEERING. 

The ambition of the average student in 
a technical school, studying electrical en- 
gineering, is to deal with large machines 
and apparatus and to handle many horse- 
power and kilowatts, and much energy in 
one form or another. To this average 
student electrical engineering is interest- 
ing and attractive, principally because it 
deals with superlative figures, and with 
large quantities of power and heavy out- 
puts. There has been an almost flagrant 
neglect in our colleges and schools of 
another branch of electrical engineering, 
of very great importance, which deals with 
currents of the most extreme delicacy and 
with effects that almost approach the 
minimum limit of observation. 

One of the most vitally important de- 
velopments of electrical engineering has 
been the exploitation of the telephone. 
Very little popular attention has been 
called to the engineering features of this 
instrument and those required by its ex- 
tension and application; but the fact re- 
mains that in investment represented, in 
volume of business done, in general public 
utility, and certainly in beauty of appli- 
cation, the telephone represents one of the 
most important branches of the whole of 
electrical engineering. The average course 
of clectrical engineering in the average 
school seems to content itself with in- 
forming pupils regarding the basic laws 
of the telephone transmitter and receiver 
without going at all into the beautiful and 
complex detail of the applications of these 
instruments in practice. 

Telephone engineering, as a career for 
the student, offers certainly as desirable 
openings as any other branch of the pro- 
fession. The problems connected with the 
use of very small currents and with the 
successful operation of telephones are 
equally as interesting, and perhaps as im- 
portant, as those connected with the trans- 
mission of great amounts of energy and 
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their utilization as motive power or light. 
The subject should certainly receive more 
attention than it has in the past, both on 
account of its intrinsic interest, and for 
the more sordid reason that the telephone 
industry offers an excellent opportunity 
for young engineers to make a comfortable 
living and perfect themselves in a re- 


munerative profession. 


X-RAYS IN PRACTICE. 

Nothing better illustrates the way in 
which the publie has become accustomed 
to the mysterious and the performance of 
the apparently impossible than the dis- 
appearance of the nine davs’ wonder that 
greeted the announcement of X-rays. 
These emanations were looked upon, with 
some justice, as the most mysterious man- 
ifestation of the witchcraft of science. 
For months the newspapers teemed with 
talk about them, some of it orthodox, 
while much more was built upon a purely 
imaginative basis. All this was during 
the period when X-rays were first proving 
their utilitv, and when a number of in- 
vestigators were enthusiastically at work 
devising means for making the new radia- 
tions practically available in surgery and 
medicine. 

Tt is interesting to note to-day, after 
the popular furor has quieted down, that 
the X-ray is accomplishing a work of 
beneficence in surgery and medicine quite 
as large as its most enthusiastic advocates 
hoped at the time of its introduction. 
Scarcely a hospital in the world is un- 
provided with radiographic apparatus, 
while a large proportion of physicians and 
surgeons in private practice have become 
adept in the use of these rays for diag- 
nosis. Methods have been vastly per- 
fected; practically instantaneous photo- 
graphs can be taken of the smaller ex- 
tremities, while radiographs through the 
larger portions of the body, once consid- 
ered practically impossible, are now made 
in a few seconds. The penetration and 
power of tubes have been much improved, 
and the technique of X-ray examinations 
has been so developed as to make the in- 
dications obtained now of the utmost 
Further 
than this, the danger of burning or other- 


practical certainty and value. 


wise injuring the patient under examina- 
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tion has practically disappeared, while the 
rays have themselves been found of ad- 
vantage in direct application for curative 
purposes. They are considered to-day a 
specifie cure for certain refractory and 
hitherto intractable afflictions of the skin. 

All this good work has been accom- 
plished very quietly, and to-day the scien- 
tific curiosity of a few years ago is a part 
of the regular working equipment of the 
physician and surgeon. Operations of 
great delicacy and difficulty have been 
made easy and certain by their means, 
while their use in diagnosis has unques- 
tionably resulted in the saving of thou- 


sands of lives. 


WIRELESS TELEPHONY. 

Ever since the first agitation of wire- 
less telegraphy was begun there has been 
more or less talk, particularly in the news- 
papers, about telephoning without wires, 
and probably through this journalistic 
activity the general publie has become 
more or less convinced that in time tele- 
phone systems will be operated without 
wires, as the same public is now entirely 
convineed that after a time all telegrams 
will be sent straight through the air to 
their destination without the necessity for 
cables, wires or poles. 

The first experiments in wireless tele- 
phony were made about twenty-five years 
ago by Professor A. G. Bell, who suc- 
ceeded in holding conversation at some 
distance over a beam of light. This ex- 
periment has often been repeated and, 
while the process has no commercial value, 
it is, of course, very interesting as cx- 
emplifving certain principles of science. 
In earlier installations of telephones great 
trouble and annoyance were experienced 
from a variety of wireless telephony com- 
monly called “cross-talk” or induction, 
whereby conversations transferred them- 
selves from one circuit to another without 
Up to date 
these manifestations constitute the whole 


wires and without intention. 


art of wireless telephony. 

The methods in use for telegraphing 
without wires probably can not be applied 
At least, it is safe to 
say that nothing that has been developed 


to the telephone. 


up to now shows any promise of useful- 


ness in this direction. The impulses or 
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signals sent in telegraphing without wires 
are distinguished from one another merely 
by being longer or shorter; otherwise they 
are all alike. The impulses necessary in 
telephony are of extraordinary complexity 
and succeed each other with extreme 
rapidity. Even in order to conduct them 
by wires precautions of a most difficult 
and expensive character are necessary, in 
order that their quality and characteristics 
may be preserved. But even assuming for 
the moment that a system of wireless tele- 
phony could be devised the natural ques- 
tion suggests itself, of what earthly use 
would such a system be? 

One of the principal advantages of the 
telephone is the fact that conversation can 
be maintained with absolute privacy and 
certainty with the desired correspondent. 
To ensure that conversation is held with 
the person desired has required the in- 
stallation of telephone exchanges, into 
which run all the circuits from all the 
subscribers’ instruments in the vicinity, 
and where proper connections are made 
between them upon orders to that effect 
given either verbally or by automatic ma- 
chinery. Without the exchange the tele- 
phone would lose practically all its value, 
although it could be operated, of course, 
in a few situations where to-day private 
lines exist. As nothing indicating even 
a remote possibility of a wireless telephone 
exchange has ever been suggested, it seems 
reasonable to dismiss the whole subject 
as one of the vain imaginings of inventors 
of small knowledge, aided and abetted by 


the sensation-hungry newspaper press. 
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BRAKES. 

The season for the active exploiting of 
electric railway lines is now approaching, 
and one of the questions that should ex- 
ercise engineers and designers of such sys- 
tems more than it appears to is that of 
brakes. The most elaborate mechanisms 
have been devised for the acceleration and 
moving of electric cars. Upon these there 
has been focused the skill and attention 
of almost a generation of engineers. While 
it is of course of vital importance to make 
cars move, it is of equal importance to 
stop them efficiently and promptly when- 
ever it is desirable so todo. ° 


In the evolution of the electric street 
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car the hand-brake, such as was devised 
in connection with the stage coach and 
modified to meet the demands of the horse 
car, was retained and is still retained in 
far too large a proportion of cases, not- 
withstanding the fact that the size, power 
and speed of cars have gained immensely. 
It is a fact to-day that the hand-brake is 
practically inadequate to the demands of 
the large, heavy and high-speed cars used 
in our larger cities. 

Of power brakes two kinds, both very 
satisfactory, have been devised, one oper- 
ating by electricity and the other by com- 
pressed air. On steam railways where 
heavy trains are operated at very high 
speeds the compressed air-brake has proved 
its efficiency and utility after more than a 
generation of use under all sorts and 
kinds of circumstances. The electric 
brake is newer, but apparently from the 
results of numerous tests made is equally 
eHlicient, while probably less expensive in 
installation and operation. One thing is 
certain, and that is the increasing size of 
electric cars absolutely makes exigent the 
application of a power brake of some kind 
in order to avoid accidents and to facilitate 
the prompt and satisfactory handling of 


the car or the train. 


—— 


POLYPHASE MOTORS FOR ELECTRIC 
TRACTION. 


At the Institute meeting last Tuesday 
night there were presented two very ex- 
cellent papers relating to the subject of 
the use of polyphase motors for traction 
upon electric railways. In one of them 
particular attention was called to the fact 
that while polyphase traction has already 
proven in Europe its ability successfully 
to cope with the problems of traction, it 
has not in this country as yet been given a 
fair chance to show its capacities. 

There is no doubt that in every case 
where it is proposed to equip a line of 
railroad with electrical motive power that 
all the conditions must be taken into ac- 
count and carefully considered in all their 
bearings before a choice of the proper sys- 
tem can be made. There is no particular 
reason to assume in any case that any 
particular system is the only orthodox 
thing to use. Indeed, such an assumption 
is contrary to engineering common sense. 
Yet in this country, where we have ex- 
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amples of electric railways of every imag- 
inable kind, the adherence of engineers 
and manufacturers to the five-hundred- 
volt, direct-current system has been 
little short of fanatical. In order to 
make use of this system it has | been 
necessary in many cases to introduce 
alternating-current apparatus for the 
generation and transmission of the power 
required, and at substations to transform 
and convert the currents thus generated 
into the orthodox 500 volts. It has not 
seemed possible to conceive of the utiliza- 
tion directly of the alternating current. 
Perforce, it must be converted, and al- 
though this has involved very large ex- 
pense in many cases, it has been done 
cheerfully enough by engineers who have 
thus brought their systems within fash- 
ionable lines. 

It is true, of course, that manufactur- 
ing companies have not encouraged, to say 
the least, the use of alternating traction 
apparatus. The manufacturing electrical 
companies in this country have a plenty 
of work on hand from their standard pat- 
terns. The exploitation and introduction 
of a different kind of traction apparatus 
would cost much labor, time and money 
to them. It is certain for this reason that 
they will be glad to see well enough let 
alone, and perhaps in some measure this 
may account for the fact that we have not 
ag yet seen even an experiment in this most 
promising direction. But neither the dic- 
tates of engineering fashion nor the nar- 
rowing confines of engineering orthodoxy, 
nor the natural enough desires of manu- 
facturers to keep on making standard 
goods, can long stand in the way of an in- 
novation that bears at least promise of 
a successful and profitable solution of 
many dilliculties connected with a rapidly 


developing and important art. 


HOUSE JOURNALS. 

There appear now and then publica- 
tions produced by manufacturing estab- 
lishments and distributed through the 
particular field of their manufactures, 
primarily to advertise the wares of their 
proprietors. Such publications are 
termed house organs or house journals, 
and through their agency the manufac- 


turers producing them attempt to reach 
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their customers and to inform them of the 
excellence of their manufactured product. 
It is interesting to note that very few of 
these journals have persisted, and that 
only one or two of them have ever been 
published long, unless it may be those 
advertising gewgaws and trinkets which 
are sold by mail orders, generally in the 
rural districts. 

There are several reasons why this form 
of advertising is unsatisfactory to those 
who practice it. In the first place, the 
house journal can not hope to compete 
in the interest and value of its non-adver- 
tising contents with the regular class 
and technical journals published in its 
field of activity. These papers, in the 
United States particularly, are almost 
universally conducted upon a high plane, 
employing as writers and contributors the 
best available talent and receiving careful 
and conscientious independent editorial 
care in all the details of their preparation. 
The house journal necessarily lacks the 
editorial skill and the ability to present 
valuable contributed matter which is 
possessed by the regular publications. 

In addition to this, no house journal 
has yet succeeded in concealing its pur- 
pose, or in being more than a circular 
with incidental reading matter. Printing, 
paper, binding and mailing are expensive 
luxuries, and the padding of an advertis- 
ing circular with extraneous information 
and stories, pictures and the like certainly 
serves no useful purposes at all commen- 
surate with the additional cost involved. 
The whole proposition simmers down, if 
one considers it closely, to this: If a 
manufacturer wishes to advertise in a 
paper that will be read and preserved by 
its readers, he must of necessity go to 
the recognized journals dealing with his 
branch of activity, because he can not pro- 
duce one so good for himself. If, on the 
other hand, he wishes to send his cus- 
tomers’ advertisements by mail, he will do 
well to exclude the purely gratuitous and 
incidental reading matter which forms 
the bulk of the ordinary house journal and 
send them advertisements as such. There 
is no need to attempt to conceal a digni- 
fied advertisement of a good article. The 
best place, however, for its presentation 
is in the columns of the independent 
journal devoted to the industry of the ad- 
vertiser. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISMS—LXUI. 


BY W. ELWELL GOLDSBOROUGIIL. 


In the case of commercial alternators, 
it may be safely said that the magnetic 
flux embraced by the field windings under- 
goes little, if any, variation within the 
time of a complete oscillation of the arma- 
ture current. 

Now, since the value of the flux 
passing through the field cores is not 
inaterially changed or varied during the 
time of one period while the load remains 
constant, and since the magnetizing com- 
ponent varies between a maximum and a 
minimum value during each period, the 
flux in the field cores must be perma- 
nently changed by an amount proportional 
to the average value of the magnetizing 
effect of the wattless component of the 
armature current. Further, from the 
symmetrical disposition of curve f of 
Fig. 158, the reaction set up by 
the magnetizing component of the 
armature current does not materially 
distort the flux distribution in the air- 
gap. 

If n equals the number of turns in 
an armature coil, and I equals the virtual 
value of the armature current, and ¢, 
cquals the angle of lag of the current 
behind the total internal electro-motive 
force, and 1 „ equals the maximum value 
of the armature current, the magnetizing 
or wattless component of the armature 
current will produce an effect that is the 
equivalent of that exerted by a number of 
ampere-turns placed on a field spool 
equal to 


I +] ‘ = : 
y4 n Ip sin $ ampere-turns. 


We are now in a position to somewhat 
more intelligently analyze the actors that 
go to make up what we have termed the 
synchronous reactance of an alternator 
armature. Any magnetism set up by the 
current flowing in the coils of an alter- 
nator which permeates the field windings 
goes to make up one of two important 
factors: into which the synchronous re- 
actance of an alternator armature may be 
divided. This flux, since it is linked with 
the magnetizing coils of the field winding, 
either increases or diminishes the total 
flux enclosed by the coils of the field 
winding, and may therefore be property 
considered to constitute the reaction of 
the armature upon the fields. Necessariiy, 
since these lines of force are due to the 
currents flowing in the armature coils, 
they set up in these armature coils a 
counter-electro-motive force of self-induc- 
tion which acts at right angles to the 
effective electro-motive force developed in 
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the armature windings that is in phase 
with the armature current. 

In Fig. 159, this magnetism is desig- 
nated by the vector M M, and the counter 
or reactance electro-motive force which it 
induces is represented by the vector CA 

Any line of force which is set up by the 
currents flowing in the coils of the arma- 
ture of an alternator, which do not cut 
or become linked with the coils of the 
field winding, are a part of the flux due 
to the cross-magnetizing action of the 
armature currents, and are significant of 
a second coefficient of inductance of the 
armature winding. 

By many writers this inductance is 
taken as being the only inductance of the 
armature coils, and the lines of force set 
up by the armature which link with the 
field coils are entirely credited to the 
armature reaction. 

The effect of the inductance that 
is due to the local or  cross-mag- 
netizing lines of force set up by cur- 
rents flowing in the armature conductors 
is to create a second counter-electro- 
motive force of self-induction that is also 
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at right angles to the effective electro- 
motive force developed in the armature 
coils. In Fig. 159 it is represented by the 
electro-motive-force vector C,C, The 
local or cross-magnetizing flux is repre- 
sented by M,M. 

In dealing with the reactions which oc- 
cur in an alternating-current armature, 
there are three of prime importance; the 
magnetizing action of the armature cur- 
rent upon the fields, the local inductance 
of the armature current and the ohmic 
drop in the armature winding. The mag- 
netizing action of the armature current 
upon the fields and the local inductance 
of the armature current, since their com- 
bined influence is virtually that of pro- 
ducing a component magnetic field in the 
armature circuit, may be regarded as giv- 
ing rise to an armature electro-motive 
force of inductance that acts at right 
angles to the current. This view is one 
which has dominated the discussion of the 
theory of the alternator up to this point. 
When, however, we take up the considera- 
tion of the reactions which occur in two 
and three-phase machines, it is no longer 
possible to merge these two inductance 
factors into one. 
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The Scientific Basis of Spark 
Telegraphy.* 

In December, 1900, Dr. Slaby described 
his new method of wireless telegraphy and 
gave, in collaboration with Count Arco, a 
demonstration of long-distance transmis- 
sion between Berlin, Charlottenburg and 
Schéneweide. This was the first practical 
solution of the “tuning” problem pub- 
lished. An account of the scientific basis 
of the method was then promised, and 
the following paper fulfills that promise. 
The exact mathematical method is not at- 
tempted, a simpler, more experimental 
method being chosen. 

OSCILLATIONS IN STRAIGHT WIRES. 

The following experiments were made 
to examine the production of the oscilla- 
tions in straight wires: A bare copper 
wire of about ten metres (thirty-three 
feet) in lengths of 1 mm. thick was con- 
nected with one pole of an induction coil, 
stretched horizontally and insulated, The 
other pole of the coil was earthed or con- 
nected to a large capacity. When sparks 
pass the wire affords all the phenomena 
of rapidly alternating currents. As the 
mode of oscillation proves to be independ- 
ent of the mode and frequency of spark- 
ing, it is permissible to speak of the proper 
period of the oscillations in the wire. The 
character of the oscillation may be deter- 


mined by investigating at chosen points - 


the mean current or potential there. In 
the first case a hot-wire instrument might 
be used; in the second case the spark- 
micrometer is found convenient. The fol- 
lowing experiments were made with a 
spark-micrometer having a divided head, 
and measuring spark-lengths to 0.01 mm. 
Instead of metal spheres the micrometer 
possessed a blunt metal cone opposed to 
the ground end of a picce of arc carbon. 
Actual examination by this means of the 
wire arranged as above gave the curve in 
Fig. 1, where micrometer spark-length 
and distance from the end of the wire are 
plotted. A standing wave with potential 
loops at the ends and a relative node at the 
middle of the wire is thus detected. It is 
noteworthy that other oscillations possible 
in the straight wire, the so-called over- 
tones, are so trifling as to be negligible 
practically. If the induction coil, how- 
ever, be attached not to an end of the 
wire, but to some other chosen point, the 
same standing wave is found, but dis- 
torted (Fig. 2). 

Thus any electric concussion starts an 
insulated wire into its own proper vibra- 
tion. 
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If two equal wires be arranged in line 
on either side of the induction coil, and 
connected respectively to each pole, as 
shown in Fig. 3, the compound system 
vibrates as a single wire made continuous 
by the spark-gap. To apply the spark- 
micrometer method the nearer of the two 
poles must be earthed, as otherwise the 
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almost direct spark of the secondary over- 
whelms that to be observed. For Fig. 3, 
wires each one metre (3.3 feet) long by 
3 mm. diameter were used, the sparks 
passing between the rounded ends of the 
wires. The curve is, roughly, a sine curve, 
and shows that the harmonic law is fol- 
lowed. 

An experiment was performed in which 
several incandescent lamps with straight 
filaments were connected end to end to 
build up a similar wire system to the last. 
The greatest luminosity occurred toward 
the centre. Micrometer measurements at 
the lamp terminals showed that there was 
ninety degrees phase difference between 
the potential and the current. The lamps 
indicated nodes of current at the ends 
and a current loop at the centre. 

An insulated secondary wire was then 
stretched parallel to the system sketched 
in Fig. 2, and at some distance from it. 
If the secondary wire be at first longer 
than the primary, and be gradually short- 
ened by cutting equal amounts from each 
end, then micrometer measurements at an 
end show first an increase and then a de- 
crease of potential as the shortening pro- 
ceeds. This is shown by Fig. 4. There 
is a determinate length where the effect 
is a maximum. This length might be 
called the resonance length. For this 
length the proper frequency of the second- 
ary wire is in harmony with that of the 
primary exciting oscillation. This always 
occurs, whatever be the lengths of primary 
used. Moreover, the curves show that the 
wave-length of the oscillations in the sec- 
ondary wire is, at the resonance length, 
the same as that in the primary. 

The fact that the induced wave-length 
stands in such a simple relation to the 
wave-length in the sender may appear 
casual, and valid only for the selected 
diameter of the wires. To remove doubt, 
a brass tube of 51 mm. (two inches) diam- 
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eter was constructed and compared with 
copper wire of 0.25 mm. diameter. Flat 
brass strips 51 mm. wide by one metre 
long were also used as primaries. In all 
cases the secondary was of copper wire 
1 mm. diameter, and the resonating 
length of this was determined. The re- 
sults are here tabulated : 


[ 
Length Reson- | Percent- 
or ance age if- 


Sender. 
sender. length. ference. 


ie oO “| 


Wire of 0.25 mm. diam.... 
Tube of 51 mm. diam ...... 724 cm. 710 cm. 
Strip, breadth vertieal ....5 TA em. 710 cm. 
Strip, breadth horizontal. . 724cm. 710cm. | 


724 em. 735cm. + 


Sn — -- 


Thus, in spite of the extreme difference of 
the cross-sections of the primaries the 
resonance lengths differ from the pri- 


Fig. 2.—SPARK TELEGRAPHY, 
maries less than two per cent, a deviation 
possible from mere experimental errors. 
The foregoing experimental results ad- 
mit of mathematical elucidation. Abra- 
ham's paper “On the Electric Oscillations 


3 


on a Rod-Shaped Conductor,” Annalen 
der Physik, 1898, p. 435, treats this ques- 
tion rigorously on the basis of Maxwell's 
equations, and contains the explanation. 
A more elementary treatment will here 
suffice. The problem is: Two equal wires, 
each length J, are arranged in a straight 
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line and connected with a source of high- 
potential difference. Their nearer, round- 
ed ends are approximated so that a spark 
occurs When the charging potential reaches 
its highest value. Before discharge 
the charge is uniformly distributed, all 
parts of a single conductor having the 
same potential. As soon as discharge sets 
in, the current in the neighborhood of the 
spark-gap rises to a maximum, since the 
spark may be regarded as a self-induc- 
tionless conductor. At greater distances 
along the wire the current is smaller on 
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account of the self-induction of the wire. 
Denoting by t the instantaneous value of 
the current at a distance z from the outer 
end of one conductor, by R, the resist- 
ance, L, the inductance, C, the capac- 
ity of unit length of the wire, we get the 
ordinary cable equation: 
l Ëi mdi d'i 
C, dæ E dt tMar 
The conditions of the problem lead to 
the equation: 
Bie. x 
L= @.€ gp, SN 91 ZCSpi 


as a solution of the differential equation, 
a being a constant. Putting R, L and C 
for the resistance, inductance and capac- 
ity, respectively, of the whole length of 
wire, this becomes: 


i shige tae “a x COS mf 
i= a 2L ` E a r = 
2/ cp! 


approximately. 

This shows that at each point of the 
wire the alternating current there has 
a different amplitude. ‘The period T of 
the alternating current at each point is 
the same, and may be calculated from 
T = V CL approximately. 

Since the electrical disturbance travels 
along the wire with velocity v= 3 x 
10" cm. per second, the wave-length is 
given by 

A=vT=2vVCL 

Here C and L are in electromagnetic 

units. But 

2vV CL=2V (C2*) L 
and © v* is the magnitude of the capacity 
expressed in electro-static units. Thus 
the simple relation A = 2 V CL may be 


10m. 10m. Pp 
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used for calculation, C and L being both 
in centimetres. 

For the inductance of a straight 
wire, length 2 l, radius r, Hertz used the 
formula 


L=4] jlog* ‘0.75 
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which is deduced from Neumann’s for- 
mula. Poincaré gives 

4l ,) 

L=4 fi — 

ly log i 1 ( 
as more correct, as it allows for the “skin- 
effect.” The difference is trifling in prac- 
tice. Hertz’s formula is preferred, since 
0.75 = log, 2 approximately, and his 
formula then becomes 
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The clectrostatic capacity of a wire, 
length 2 l, radius r, neglecting the ques- 
tion of the proximity of the earth or other 
conducting masses, 1s 

2l 


2 log z 


C= 


Employing these values, then, 

A=2vV CL=41 
The calculation thus confirms fully the 
experimental results. The mere length of 
the wire on which the oscillations exist 
determines their half wave-length. 

The potential measured by the spark- 
micrometer is proportional to the maxi- 
mum charge at the point to which it is 
applied. Let q, be the maximum charge 
per unit length of the wire at any point x, 
then 


T T Pres: T 
Jo =3 70g 7” V CL 


The maximum charge thus follows the 
harmonic law, the highest value occurring 
at z = O and x = 21, the least at z = l; 
that is, at the spark-gap. This is in com- 
plete accordance with the experimental 
result. Neglecting the damping, the equa- 
tion reduces to 

` us 

y= a VCH 08 5 

Hence the whole quantity of electricity 
on the wire is 


T 


a va 
Q=—vCl 
Further, still neglecting the damping, 
1= asin i x. CO8 P t, 
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whence the average current along the 
length of the wire is 


J=a. 2 
rm 
J? Q? 
Hence, 4 ECL 
or, putting L’ = ; and C’ = = for the 
half-wire, 
Q PL 
2C ~a? 


that is, the electrostatic energy stored on 
the wire in charging becomes wholly 
current or electromagnetic energy, the 
oscillation consisting of alternating con- 
versions of the one form of energy into the 
other. The energy of the charge gives 
rixe to the so-called electrostatic effects 
transmitted through the surrounding 
medium, which are, however, not very far- 
reaching; for, at considerable distances 


o 20 40 60 80 100} 
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from the primary, the effect is small, be- 
cause the two halves of the wire system 
are at any moment oppositely charged. 
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The current energy gives rise to 
effects which follow the known elec- 
tromagnetic laws. The alternation 
from one form of energy to the 
other is accompanied by losses, spoken 
of as the damping of the oscillations. In 
the above formule the exponential term 
expresses this Joss. From that term the 
ratio of the amplitudes of two consecu- 


tive swings is seën to depend on RE 
T 


The loss of energy is, then, threefold. 
First, heat is produced in the wire by its 
resistance, and also in the spark-gap; 
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secondly, losses of charge occur, since the 
insulating power of the air is not infinite; 
and, thirdly, electromagnetic energy strays 
into space, according to Poynting’s law. 
The last amount represents the useful 
work of the process from the point of view 
of spark telegraphy. 

The conditions which bear on the effi- 
cicney of the receiving wire are next to be 
studied. Since the laws of electromag- 
netic induction hold as seen above, a 
parallel disposition of the conductors, 
sender and receiver must be best. Also, 
the experiments already described show 
that the maximum effect occurs when the 
receiver has the same length as the sender. 
The following experiments were arranged 
to investigate the mode of oscillation in 
different arrangements and figures of the 
sccondary. : 

The sender consisted of two polished 
solid brass rods, 3 mm. in diameter and 
each one metre long. They were screwed 
into an ebonite vessel filled with petroleum 
in which the spark occurred. Their outer 
ends were insulated by glass supports. 
An induction coil of 15-em. (six-inch) 
spark was used. A brass rod of equal 
thickness, resting insulated on glass sup- 
ports, served as receiver. 

The receiver, two metres long, was 
placed one metre distant, parallel to the 
sender. Spark-micrometer measurements 
were made while the sender was in opera- 
tion. Fig. 5 represents these measure- 


‘ments. The curve is a quadrant of a sine 


curve with a node of potential at the 
middle of the rod, the rod thus vibrating 
as a half wave-length. 

The rod was shortened to one-half. 
The result is plotted in Fig. 6, which 
shows that the rod is the half wave-length 
of a vibration of double the frequency 
of that of the former arrangement, corre- 
sponding to the first overtone of the pri- 


mary. It is noteworthy that the maxi- 
mum potential at the ends reaches only 
about half the value indicated in Fig. ð. 
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Another metre of rod placed in line 
with, but not touching the rod in the last 
case, assumed a similar state of vibration 
without disturbing the oscillation in the 
first metre. 

(To be continued.) 
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Some Typical Western Electric 
Lighting Plants. 


A Glance at Some of the Installations under the Supervision of Mr. Henry L. Doherty, Past-President 
of the National Electric Light Association. 


HE CONDITIONS © surrounding 
the establishing of electric light 
and power installations in the west- 

ern states are in many respects entirely 


character to keep pace with the rapidity 
of its extension. Consequently in many 
places engineering adaptations of an ex- 
ceedingly 


interesting character have 


View IN THE Mapison,* W18., STEAM STATION. 


different from those which surround 
similar enterprises in the East. The 
West has grown quickly, and its cities, 
finding abundant room, have expanded 
territorially and cover in proportion to 


EXTERIOR OF Mapi80N, Wis., GAS ENGINE 
STATION. 


their population very large areas. Coal 
is relatively expensive, while in many 
situations water power is abundant and 
relatively low in cost. In practically all 
the citics of the great central and western 
divisions of the United States urban 
growth has been so rapid that it has been 
hard for public service utilities of any 


current is used throughout for all pur- 
poses, principally on account of the large 
areas to be covered from a single centre 
of generation and from the lack of density 
of population in urban districts. 

The following brief descriptions of 
plants set forth some of the details of 


INTERIOR OF Mapison, Wis., GAs ENGINE 
STATION. 


what may be regarded as purely typical 
installations. All of those described in 
this article have been developed by Mr. 
Henry L. Doherty, late president of the 


View IN TBE Mapison, Wis., STEAM STATION. 


necessarily been resorted to, and often 
with the most satisfactory effect. In 


National Electric Light Association, and 
an officer in all of these companies. A 


many of these cities, also, the alternating considerable proportion of them have also 
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been financed by Mr. Emerson McMillin, 
of New York, who has had, perhaps, as 
large a share as any other one man in de- 


aro nue ® 
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How THE Mapison, WIS8., STATION ADVERTISES 
ELECTRIC SIGNE. 
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nation of apparatus to be found in many 
parts of the West where stations have 
grown with great rapidity and one type 
and another of machinery has been in- 
stalled to take care of the constantly in- 
creasing demands of the connected load. 

The plant of the St. Croix Water 
Power Company, which is owned by the 
American Light and Traction Company, 
of St. Paul, is an exceedingly interesting 
installation. The St. Croix water-power 


plant is located on the Apple River, and | 


was built under contract by Mr. Charles 
N. King, under the special direction of 
Mr. Henry Floy as engineer in charge. 
This plant supplies current in the city of 
St. Paul for the use of the St. Paul Gas- 
light Company and the St. Paul Edison 
Company. In the city of St. Paul the 


VIEW IN THE STEAM STATION AT MAptson, Wis. 


veloping the electrical activities and in- 
terests of the central and western parts 
of the country. 

At Madison, Wis., which has some 20,- 
‘000 population, the electric light plant 
has 34,000 sixteen-candle incandescent 
lamps wired up and in service. No less 
than eleven-fourteenths of all the power 
used in that city is supplied from the 
electric light station. The Madison Gas 
and Electric Company, which is the name 
of the operating corporation, has not only 
a steam station, the interior of which is 
well illustrated in the accompanying en- 
gravings, but also a very interesting sub- 
station operated by a gas engine. Mr. 
Doherty writes that it is the intention of 
the company eventually to extend the gas- 
engine service so that finally all of the 
electric current generated at Madison will 
be by means of gas engines. Two of the 
illustrations give an exterior and interior 
view of the gas-engine station. The en- 
gine is of the Westinghouse triple-cylinder 
type belted to the dynamos. In the steam 
station may be noticed the usual combi- 
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plants, and also to do district heating by 
means of exhaust steam piped about to the 
various customers’ premises. The old 
steam station of the St. Paul Edison 
Company has been abandoned as an oper- 
ating station, although it is still main- 
tained in working order so as to be useful 
in case a breakdown occurs. Mr. Doherty 
is the chief engineer and general manager 
of the American Light and Traction Com- 
pany which now owns these properties. 
Some of the accompanying illustrations 
show some details of the dam and station 
at the Apple River. The plant is located 
twenty-seven miles east of St. Paul at a 
point where a natural fall of about thirty 
feet takes place in the Apple River. Above 
the fall a dam was built to a height of 
forty-seven feet, giving, with a slight 
drop in the river below the dam, a total 
head of eighty-two feet. The river is fed 
from twenty-five lakes and innumerable 
springs in. northwestern Wisconsin, and 
is consequently extremely steady and uni- 
form in its flow throughout the year. The 
minimum power of the developed fall is 
2,000 horse-power, while the average is 
about twice that amount. The hydraulic 
developments consist of a dam resting on 


concrete foundations and having a 
masonry core covered with concrete 
facings. The flume begins at the 


south end of the dam and runs west- 
wardly for 1,550 feet to a gate, whence a 
steel penstock twelve feet in diameter de- 
scends to the power-house. The flume is 
built entirely of wood caulked with oakum 
and braced by vertical and horizontal tie- 


SPILLWAY OF THE St. Crorx Dam, 
xaslight company still maintains two 
steam stations which are used as relay 


rods. The generating station is a fire- 
proof brick and iron building, 140 by 50 
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voltage drop in the line. A group of air- 
blast transformers, each of 500 kilowatts 
capacity, steps up the generated current 
to 25,000 volts. The dynamos and other 
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electrical apparatus were supplied by the 
General Electric Company with the ex- 
ception of the switchboards and smaller 
auxiliaries. From this plant two three- 
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THE OFFICES OF THE DENVER (CoL.) Gas AND ELECTRIC COMPANY. 


DIRECT-CURRENT SWITCHBOARD IN THE ST. PAUL RECEIVING SUBSTATION. 


feet, divided longitudinally by a brick 
wall which separates the wheel room from 
the dynamo room. In the wheel room 
are four main sets of Victor turbine 
wheels, each set consisting of two thirty- 
six-inch horizontal shaft wheels, each 
shaft extending through the partition wall 
and being directly coupled to a 750- 
kilowatt generator. In addition, there are 
two exciter wheels, each coupled to a 
thirty-kilowatt direct-current generator 
for supplying exciting current. Governors 
of the Giessler pattern are used. 

The dynamos are of the revolving 
armature type, giving 800 volts at sixty 
cycles when running at 300 revolutions 
per minute. The switchboard is of the 
usual type, but contains several instru- 
ments of particular interest. One of these 
is a potential indicator which enables the 
operators at the station to determine the 
voltage at St. Paul substation without re- 
gard to the power-factor of the load or the 


Wire circuits. each consisting of twenty- 
four and one-half miles of bare copper 
wire overhead line and three miles of un- 
derground cables, connect the station with 
the substation in St. Paul. Both the over- 
head circuits are carried on a single line 
of wooden poles thirty feet high. The 
conductors are of No. 2 gauge medium 
hard-drawn copper wire carried on glass 
insulators, each of which is seven inches 
in diameter. -In crossing the St. Croix 
River, which is about half a mile wide, 
advantage is taken of the railway bridge, 
long oak pieces being fitted between the 
ties every fifty feet, these pieces project- 
ing twenty feet beyond the edge of the 
bridge. On these the six wires are carried 
in a horizontal plane, those of each circuit 
being spiralled three times in the length 


INTERIOR V 


IEW OF OLD CEDAR STREET (ST. PAUL) EDISON PLANT, Now MAINTAINED A8 


AN EMERGENCY RESERVE. 


Bia. 


May 24, 1902 ELECTRICAL REVIEW 


DA Se was, 


“a 


se 


w 
i » Ls ~ 
PEE e Le 
a -aa > 


pe 


—_—a p 


~ 


A VIEW IN THE SAN ANTONIO (TEXAS) Gas AND ELECTRIC COMPANY’S STATION, 
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of the bridge. The underground. cables 
are of the three-conductor lead-covered 
type and are laid in McRoy vitrified clay 
conduits. The two sets of cables were 
made respectively by the National Con- 


duit Cable Company and the Standard — 


Underground Cable Company, and are re- 
spectively of paper and rubber insulation. 
It is interesting to note that these cables, 
which were the first to be subjected to the 
high tension of 25,000 volts, have worked 
with great success and satisfaction. In 
St. Paul the current is received in a fire- 
proof substation building in which the 
step-down transformers and high-tension 
switches are situated in the basement, con- 
nected by a tunnel with the street con- 
duits. The main floor contains six 200- 
kilowatt rotary converters and a large 
space for a storage battery. From this sub- 
station current is distributed to the three- 
wire direct-current network formerly 
maintained from the steam station of the 
St. Paul Edison Company. This plant, 
which is illustrated in one of the smaller 
engravings, is still maintained as a reserve 
installation. 

At San Antonio, Tex., the American 
Light and Traction Company also main- 
tains the plant of the San Antonio Gas 
and Electric Company which operates both 
electric light and railway service. The 
accompanying illustration shows a view 
in the power station of this company. 

In Denver, Col., the Denver Gas and 
Electric Company is operating 135,000 
lamps and 3,000 horse-power in connected 
motors. This is one of the finest electric 
light properties in the western states. 

o-- 
Nickel-Steel Alloy. 

The remarkable freedom from variation 

under extreme 


temperature changes 
makes nickel-stecl valuable for pendulum 
rods of high-grade clocks. Nickel-steel 
also has the valuable property of resisting 
oxidation or rust to a remarkable degree, 
as it may be exposed for weeks to condi- 
tions which would ordinarily coat iron or 
steel heavily with rust without showing 
more than minute specks of corrosion. 
Railway rails having an alloy of thirty- 
six per cent nickel would. require prac- 
tically no allowance for expansion between 
ends, since the total expansion of a mile 
of track from twenty degrees below zero 
to 100 degrees Fahrenheit would be only 
about three inches. | 
— M 

A standard type of electric transformer 
oil has a paraffin base, is lighter than ordi- 
nary cylinder oil and heavier than ordi- 
nary machine oil. About thirty degrees 
Baume is a standard specific gravity. It 
must have a high flash and fire tempera- 
ture, low evaporation and be a good in- 
sulator. A standard flash test would be 
about 336 degrees Fahrenheit, fire test 
400 degrees Fahrenheit. Such an oil is 
not at all like kerosene. 
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The Union Traction Company’s Test 
by Purdue University Students. 


The students of the junior and senior 
classes of the school of electrical en- 
gineering of Purdue University, La Fay- 
ette, Ind., with the cooperation of the 
officials of the company, have completed 
a very successful and comprehensive test 
of the entire system of the Union Trac- 
tion Company. 

The Union Traction Company is located 
in the gas belt of Indiana, with central 
generating station and general offices at 
Anderson, Ind. The company serves a 
population of 350,000 inhabitants, if 
Indianapolis at one terminal may be 
counted, and operates over 109 miles of 
interurban and fifty-four miles of local 
tracks. 

The credit for the admirable arrange- 
ments, so perfectly carried out, is due to 
Professor W. E. Goldsborough, director 
of the school of electrical engineering of 
Purdue University; Mr. A. S. Richey, 
clectrical engineer of the Union Traction 
Company, and Mr. Percival Fansler, a 
graduate student of Purdue University. 

The disposition of sixty-four students, 
for a period of seventy hours, more or less 
unfamiliar with the duties about to be 
performed, scattered over a road 109 miles 
in length, each desirous of gaining all the 
experience possible, all without confusion, 
is quite a feat of generalship in itself. 

The preliminary work, such as making 
schedules and placing the meters properly, 
was done principally by ten senior students 
who were preparing theses upon different 
railway topics. They spent three weeks 
prior to the arrival of the main body of 
students in making preliminary and 
special tests. The senior students 
worked in pairs, thereby making five 
divisions of the test, into which di- 
vision each student of the main body had 
eight hours’ duty. For instance, after 
working eight hours in the boiler and 
steam rooms, after eight hours rest, he was 
assigned to duty in the generating room, 
then to substation duty, and finally car 
duty. 

Mr. D. H. Wilson and Mr. O. C. Stein 
supervised the test of the boilers and 
steam engines of the generating station. 
The coal was weighed, water measured 
quantitatively, and the temperature taken 
at stated intervals; in fact, there were no 
signs of holiday regalia. The separators, 
the engine indicators and gauges required 
constant attention from these two men, as 
cach shift brought them new men to 
break in. 

Messrs, Reid and Gregg had charge of 
the generating station at Anderson, watch- 
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ing particularly the exact time, and giving 
signals for simultaneous readings through- 
out the main station. The substation and 
car men had their watches carefully in- 
spected, and it is at least presumed that 
a simultancous reading of the entire sys- 
tem of meters was generally obtained. The 
many details of this part of the work were 
carefully handled. . 

Messrs. Hollingsworth and Dinsmore 
had charge of the substation work. With 
substations at Anderson, Ingalls, Laur- 
ence, Daleville, Muncie, Alexandria, Fair- 
mount, Elwood and Marion, of nearly 
4,000 kilowatts capacity, the continual 
change of shifts, and the responsibility 
of seeing that each man was at his proper 
post, it is safe to say these two students 
covered many miles in seventy hours. 

There was one particular duty at several 
of these stations which required twenty- 
two hours each day of eternal vigilance. 
That was the duty of watching the am- 
meter of the booster and battery circuit, 
and throwing a switch backward and for- 
ward as the needle passed 0 to the right 
or to the left. To the right of 0 the 
needle showed that current was flowing 
from the battery out to the line, while to 
the left 0 the ammeter needle indicated 
that the battery was being charged. 

Two ammeters were placed with current 
coils in this circuit, while the pressure 
coils were connected across the terminals 
dependent upon the position of the switch. 
If needle was to left of 0, the switch con- 
nected the pressure coils of one meter, and 
it recorded thereby the total charging cur- 


_rent. If the needle was to right of 0, the 


thrown switch disconnected pressure coils 
of the charging meter and connected the 
pressure coils of the meter, which recorded 
the total discharge.- One familiar with 
station work can readily realize that the 
needle of the booster and battery ammeter 
did not have decided positive or negative 
positions. It can easily be seen what a 
smooth regulation effect the battery and 
booster circuits of the substations have 
upon the central station load. 

Messrs. Zapp and Dostal had charge of 
car tests. This duty was an alluring one 
to most of the boys, sitting in the vestibule 
of a swiftly moving car and taking read- 
ings every fifteen minutes, and additional 
wattmeter readings of the beginning and 
end of each trip. The time and number 
of stops were also recorded. Special tests 
were made before the regular tests, 80 that 
a broad gauged estimate of car action may 
be found. 

Messrs. Hofft and Peticolas had charge 
of the efliciency of the power distributing 
circuits, including high and low-tensio® 
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feeders and track. One mode of testing 
was “a polyphase recording wattmeter 
will be placed in the low-tension side of 
the set of transformers supplying any two 
substations, and one in the low-tension 
side of each of the step-down transformers 
fed from that line. The difference of the 
two readings, minus the losses in the three 
transformers, as determined, will give the 
loss in the high-tension lines in question.” 

The position of the observers may be 
better understood from the following 
schedule. The shifts were of eight hours’ 
duration, and no student repeated the 
work of his preceding shift. So com- 
plete was the schedule that any student 
at any hour of the test could be located. 
There were thirty-two divisions of the 
work, requiring two men working eight 
hours alternately. The divisions were as 
follows: 

(1) Coal log, boiler pressure, watt- 
meter data, temperature. 

(2) Chief of engine room. Time an- 
nouncer. 

(3) Extra. 

(4) Separators. 

(5) Indicators on engine No. 1. 

(G) Indicators on engine No. 2. 

(7) Speed and engine gauges. 

(8) Generator output. 

(9) Toad panel. | 

(10) Bus-bar voltage. Exciter voltage 
and current. Rotary electro-motive forces. 

(11) Rotary ammeters. 

(12) Battery switch. 

(13) Direct-current ammeters, volt- 
meters and wattmeters—Daleville. 

(14) Battery switch at Daleville. 

(15 and 16) Same as Nos. 13 and 14, 
at Muncie. 

(17 and 18) Same as Nos. 13 and 14, 
at Laurence. 

(19 and 20) Same as Nos. 13 and 14, 
at Ingalls. | 

(21) Same as No, 13, at Elwood. 

(22) Same as No. 13, at Alexandria. 

(23) Same as No. 13, at Fairmount. 

(24) Same as No. 13, at Marion. 

(25, 26, 27, 28, 29 and 30) Local inter- 
urban cars, ammeter, voltmeter, watt- 
meter. 

(31 and 32) Limited interurban cars, 
voltmeter, wattmeter. 

This list only partially covers the duties 
of the respective stations. 

The main body of the students left 
Ta Fayette, Wednesday, April:16, on a 
“Big Four” special, in charge of Professor 
Goldsborough. An interurban car con- 
veyed the boys from.Indianapolis to An- 
derson, Ind. The special gave the boys 
some idea of the high speed attained by 
electric traction. Some disappointment 
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was felt because a “Big Four” passenger 
train did not happen along to try the 
racing powers of the special. The freights 
are not able to compete in the question of 
speed at any time. Tests of speed showed 
a maximum of fifty-eight miles an hour 
and that forty-eight miles an hour could 
be maintained. 

Arriving at Anderson, the students re- 
ceived their schedules and instructions for 
the work following. Those who drew sub- 
station work on the first shift were com- 
pelled to leave Anderson at 9 P. M. for the 
various places, to be ready for the open- 
ing tests the following morning. At four 
o’clock simultaneous readings at each 
quarter hour began and did not cease till 


Sunday, 2 4. M. The ones who went to: 


the substations at first suffered some in- 
convenience as to sleeping quarters and 
inability to get food, but the kindness of 
the substation man gave them relief from 
hunger until relieved at twelve o’clock. 
However, a satisfactory commissary de- 
partment was soon organized and no 
more cases of hunger were reported. 

There were no serious accidents. Out- 
side of a few trivial cases of burns from 
steam, hot water and electricity, one man 
fell into a coal hopper, but, POTN 
the machinery was not running. 

The presence of recording meters in the 
cars had a good effect upon the motormen. 


They were very careful about using heavy | 


starting currents. They were uniformly 
kind and courteous to the students. 
Likewise were the station men helpful in 
every Way. | 

The test was completed at two o'clock 
Sunday morning, and, after a few hours 
of rest, a special car conveyed the crowd 
to Indianapolis. From thence they ar- 
rived home on the “Big Four” Sunday 
noon. | 


For three weeks before the main body - 


of the students arrived the ten senior 
theses men had been making preparations 
and running special tests. 

In the preliminary, regular and after 
tests of steam boilers and engines, Mr. 
Wilson and Mr. Stein necessarily had 
work of much difficulty. They were com- 
pelled to uncouple the Holly system, put 
in elbows, to get condensation results. 
This was accomplished with steam units 
in full operation. The Venturi meters 
had heen electroplated, and this necessi- 
tated calibration before and after the 
tests. 

During the general test there were no 
means to find out the amount of fuel and 
water consumed by the numerous auxil- 
iary engines. After the test these were 
coupled to one boiler and results taken, 
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which were deducted for the general re- 
sults. 

Messrs. Hollingsworth and Dinsmore 
made some special substation tests with a 
view of predetermining the general re- 
sults. They took direct-current readings 
every thirty seconds, and from 5 to 7 P. M. 
took fifteen-second readings. By a special 
device the fluctuations of the booster and 
battery ammeter were recorded. 

A large induction coil secondary ter- 
minal was connected to the ammeter 
needle by a light contact which allowed 
the needle to slide freely. The needle was 
lengthened by an additional inch, which 
came into as closé contact as free motion 
would permit, to a sheet of tin covered 
with white paper. The sheet of tin was 
connectéd to the other terminal of the 
secondary ‘coil. The tin sheet was moved 


by clockwork through twenty-minute cy- 


cles. The discharges from the induction 
coil easily leaped the ‘space between the 
horizontally moving needle’ point and the 
vertically moving tin plate, and recorded 
a continuous line of spark punctures upon 
the white paper. Excellent results were 
obtained, and the results obtained will 
serve as an excellent “check ~ upon the 


— minute" readings. 


A special’ car test wis made by Messrs. 
Zapp and Postal, ‘and Mr. Renshaw, of 
the Westinghouse company. For a speed 
indicator, a magneto auto-sparker was 
belted to a pulley on the shaft, with a 
voltmeter, reading to fifteen volts, in cir- 
cuit. A reading of one volt represented 
five miles per hour speed. 

On the car with two motors, a voltmeter, 
animeter and wattmeter were placed in the 
circuit of one motor. This gave the read- 
ings of the motors in series, and deter- 
mined whether the motors were running 
in series or parallel. | 

A wattmeter was put in one motor field, 
the current and voltage measured, to get 
the total energy -in the fields.. Knowing 
the time, the square root of the mean 
square current was determined, and the 
average heating effect found. 

They found the resistance of the field 
and armature by the fall of potential 
method, and temperature by thermometer. 
Special tests on the cars were made by 
taking readings of the energy supplied to 
the armature and fields, and of the speed 
in intervals of two and one-half seconds. 

The record covers complete runs be- 
tween principal stopping points along the 
road and gives complete running data for 
all the cars on all parts of the track. 

Special prominence was given to means 
of determining acceleration and character- 
istics of the cars. About 11,000 readings 
were required for each run, and a num- 
ber of runs were made with both two and 
four-motor cars. 

The work represents the most exhaustive 
study of the behavior of heavy cars in 
service ever attempted. 
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Electrical Distribution of Power in a 
Cotton Mill. 

At Columbia, S. C., which has recently 
become almost the centre of the cotton 
manufacturing industry of the United 
States, experiments already conducted in 
the electrical operation of cotton mill ma- 
chinery led to the installation of elec- 
trical power distribution throughout the 
Olympia mill, a very large structure re- 
cently erected. The mill building is 553 
feet long, 151 feet wide, and contains four 
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shafts of the belting and shafting system. 
Sixty-one per cent of the shafting cost 
and sixty-six per cent of the cost of belts 
and ropes were saved by the electrical in- 
stallation. 

The plant put down is sufficient to 
take care of the maximum demand of the 
mill, which is 3,600 horse-power, and also 
to supply current for the street railway 
and to light the town in which the mill 
is situated. The generating plant con- 


sists of the three McIntosh & Seymour en- 
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tion. The steam-driven exciter is also used 
at night or at other times when the main 
machines are out of service for running 
the lights in the mill. All of the elec- 
trical machinery was furnished by the 
General Electrice Company. 

The switchboard is nearly sixty feet 
long and contains twenty-one panels. 
Four of these are used for the street rail- 
way and for circuits to other mills. Two 
sets of bus-bars are used and every motor 
circuit is driven through a wattmeter 


ENGINE AND GENERATOR Room, OLYMPIA CoTTON MILL, CoLuMBIA, S. C. 


floors and a basement. The engine and 
boiler rooms are in a separate structure 
at the rear of the main building, the en- 
gine room being 120 feet by 50 feet and 
the boiler room 140 feet by 40 feet in 
plan. 

When the plans for the building were 
drawn estimates were taken on both meth- 
ods of installation and the bids received 
for the electrical equipment installed were 
found to be considerably less than those 
for a belting and shafting plant. In 
addition to this the use of electricity 
enabled the cost of the mill building itself 
to be reduced by ten per cent on account 
of the absence of heavy transverse walls 
through the mill necessary for the head 


gines, each normally rated at 1,600 horse- 
power, and capable of developing 2,- 
000 horse-power, direct-coupled to alter- 
nating-current generators. The engines 
are of the vertical cross-compound con- 
densing type and operate at an initial 
pressure of 165 pounds upon a consump- 
tion of not exceeding 12.7 pounds of steam 
per indicated horse-power-hour. 

The dynamos deliver three-phase cur- 
rent at 600 volts in cach phase. The 
exciter is a marine type vertical engine 
directly coupled to a seventy-five-kilowatt 
generator, this being used only in starting 
the plant or for emergencies. Ordinarily a 
seventy-five-kilowatt generator driven by 
an induction motor is used for excita- 


which at once indicates any abnormal 
consumption of current. 

The motor equipment of the mill con- 
sists of twenty-two induction motors of 
150 horse-power, cach running at 588 revo- 
lutions per minute on full load. These 
motors are suspended from the ceilings in 
the different departments of the mill, the 
most of them being placed in the middle 
of a twelve-foot length of shaft to which 
the motor shaft is directly coupled. The 
carding and weaving machines, however, 
which run at low speed require counter- 
shafting on this accqunt. In addition to 
these motors six others of twenty horse- 
power are used, four of them for driving 
triplex power pumps for boiler feeding 
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and other purposes and two for running 
the elevators. A thirty-horse-power mo- 
tor is installed to operate the slasher 
room, one of fifty-horse-power in the 
cloth-room, one of twenty-horse-power for 
the opener room, and one of the same size 
for the machine shop. 

The steam plant consists of twelve 
Cahill water-tube boilers, each of 250 
nominal horse-power. Each „boiler has 
forty-eight square feet of grate surface 
and 2,533 square feet of heating surface. 
A very excellent quality of coal is used in 
firing, the ashes dropping into hoppers 
below the grates from which they are auto- 
matically delivered to cars. The enter- 
ing air comes from a duct opening into 
the fan-room, whence the air is drawn 
through a flue surrounding the chimney 
so as to be considerably heated before 
it enters the grate. Fan draft is used 
throughout, two fans, each fourteen feet 
in diameter, being employed. Either o 
these is sufficient to run the boiler plant 
under normal conditions. The two fans 
discharge into a stack, ten feet in diam- 
eter, extending a short distance above the 
roof. ‘The engines exhaust into a Knowles 
jet condenser or may exhaust free to the 
atmosphere whenever this is desirable. 

The heating of the mills is accom- 
plished by the indirect system, employing 
two fourteen-foot fans driven by electric 
motors. 
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ELECTROMAGNETIC OSCILLATIONS.* 


BY RANKIN KENNEDY, 


The fact that Mr. Marconi has detected 
these oscillations at a distance of 1,500 
miles from their source on the globe puts 
a different complexion on the wave theory 
of propagation as applied to Marconi’s 
results. The result of the actual experi- 
ment can not agree with the rectilinear 
propagation of the waves, the curvature 
of the globe seemingly having no effect, 
disposes of the straight-line propaga- 
tion. 

A lamp, however powerful, placed at 
Land’s End could not throw a ray of 
hight into a ship 1,500 miles off; neither 
could an oscillator send waves around the 
earth if these waves travel in a straight 
line, as light does. To me it seems that 
the effects are not due to ethereal waves 
traveling as light does, but to electrical 
oscillations set up in the earth itself con- 
sidered as a whole sphere, insulated in 
space, and the same effects can be repro- 
duced on a small scale on a large ball, or 
artificial earth, as it might be called. 


*From the London Electrical Review. 
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Imagine a large globe suspended in 
space, practically a good conductor. 
Electrically the globe is nominally neu- 
tral, no difference of electrical potential 
existing between any portion; but let the 
electrical conditions be disturbed at any 
point—say that a sudden separation of 
electricity is made at the point A in Fig. 
1—we know from common knowledge 
that the disturbance at A will be propa- 
gated all over the sphere, much in the 
same way as it would if the ball were of 
ivory and struck at A by another ball, 
every particle of the ball would be dis- 
turbed by the blow at A. Or consider the 
ball covered all over by a sea of water, and 
at A a submarine mine to be exploded, 
throwing up the water. A wave, or, 
rather, a series of waves, would be set up 
which would travel around the whole 
ball. 


Fic. 1.—ELECTROMAGNETIC OSCILLATIONS. 


In this view of the electromagnetic 
transmission of waves, We can imagine 
the rapid discharges at great potential at 
the point, A, agitating the whole electrical 
system of the earth, and that the earth is 
surrounded by an electrical atmosphere 
normally at rest and neutral, so that when 
disturbed at one point, this atmosphere 
vibrates or oscillates throughout its whole 
mass. And therefore there is no reason 
why communication between the antipo- 
des, A and C, should not be practi- 


~ eable. 


A large globe upon which a spark coil 
and a radial conductor can be laid at A, 
as in a Marconi installation, could be 
utilized as a working model. There can 
be no doubt that a rapid and high poten- 
tial series of charges and discharges at 
A could be detected at B or C by a Branly 
tube or otherwise. 

Considerations regarding results of ex- 
periments in laboratories, or even within a 
few miles of area, are not of much value 
in this matter. Marconi has applied the 
test to the whole earth, with the result 
that, so far as one can foresee, every wire- 
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less telegram is actually an effect of the 
surface charge of the earth as a whole, 
and not at all due to radiant energy trav- 
eling in space like a ray of light. How- 
ever that may be, the subject now calls for 
very different treatment from that which 
it has hitherto received, not so much per- 
haps in the interest of wireless telegraphy 
as in the interest of fundamental knowl- 
edge. 

Whether the earth as a whole is elec- 
trified as a ball with a charge upon it mat- 
ters little; if it is electrified then the os- 
cillator simply agitates this charge. Lord 
Kelvin forty years ago clearly proved the 
earth's surface to be charged, and sug- 
gested that the opposite charge might 
exist in the rarefied upper layer of the 
atmosphere ; if this is so, then the gaseous 
dielectric is polarized vertically. He also 
pointed out that a very considerable elec- 
trification of the whole earth’s surface 
could be effected by quite a small amount 
of charge. It is quite conceivable, then, 
that the earth’s electrical equilibrium may 
be sufficiently disturbed by what seems a 
very fecble apparatus, compared with the 
dimensions of the globe, to operate the 
delicate detector on any part of its sur- 
face. 

This theory, of course, still rests upon 
the wave transmission, but not upon 
straight-line action, the vibrations being 
propagated through the mass, only it is 
not the matter which vibrates, but the 
electrical charge upon it. 

(To be concluded.) 
iets! 


Recent Experiments on Radium Rays. 


A series of experiments upon the action 
of radium rays and also of the X-rays 
upon various dielectrics has been recently 
carried on by M. Curie. The liquid to be 
experimented with is placed in a metallic 
vessel in which is plunged a thin copper 
tube, and these two vessels act as elec- 
trodes. The outer vessel is kept at a con- 
stant potential bya storage battery, of which 
one pole is connected to earth. The tube 
is connected to an electrometer, and when 
the current traverses the liquid the elec- 
trometer is brought back to zero by an 
opposing potential and thus gives the 
means of measuring the current passing 
through the liquid. The copper tube con- 
nected to earth acts as a guard to prevent 
the current passing across the air. The 
radium compound is placed in a small 
glass bulb at the bottom of the inner tube, 
its rays acting upon the liquid after 
traversing the walls of the tube. In oper- 
ating with X-rays these are sent up from 
below against the bottom of the vessel. 
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Electrical 
Patents 


Mr. Thomas Duncan, a resident of Fort 
Wayne, Ind, on April 29 obtained 
fifty-seven patents for improvements he 
has invented in electric meters. He has 
transferred his entire interest in these 
patents to the Siemens & Halske Electric 
Company. While a great many of the 
patents are, of course, for different im- 
provements along directly the same lines, 
und it is extremely difficult to select from 
so many, the most important, it is be- 
lieved, the three herewith presented, will 
show the general trend of the inventions. 
One relates to improvements in induction 
motor meters. (Fig. 1.) The objects of 
this invention are to provide a meter of 
simple and economical construction 
adapted to measure with accuracy the 
energy consumed in inductive translating 
devices, such as arc lamps and motors, 
to provide in an induction motor meter 
an improved method of and means for 
securing a magnetic field in quadrature 
with the line pressure for the accurate 
measurement of inductive loads, and to 
provide a meter adapted for use upon 
more than one rate of alternations and 
also adapted to record accurately on any 
and all of the various frequencies met 
with in alternating-current practice. It 
is well known that the customary manner 
of measuring inductive loads and obtain- 
ing a lag of ninety degrees in the shunt 
or volt magnetism behind the electro- 
motive force which it represents in alter- 
nating-current motor meters now in use 
is by the employment of the resultant 
magnetic effect of a plurality of shunt 
coils of differing phase, which, when com- 
bined with the magnetism of a suitable 
series coil representing the amperes, pro- 
duces rotation of the revoluble metallic 
armature in a well-understood manner. 
This desired result is secured in the 
present invention without the necessity 
of employing any closed secondaries in 
conjunction with the shunt or volt coil 
by utilizing the hysteresis and reluctance 
of a solid magnetic core in cooperative 
relation with the shunt or volt coil. The 
present improvement is also adapted to 
overcome an objectionable defect found 
in the meters at present in use—v1z., their 
inability to adapt themselves to a wide 
range of frequencies—as, for example, 
from 60 to 140 periods—without perio- 
dicity. To make the speed of the arma- 
ture in an induction motor meter con- 
stant with the constant load on different 
frequencies, some means must be provided 
by which the changes in periodicity and 
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rate of cutting of the lines of force 
through the armature must be compen- 
sated for by an inverse change in the 
density of flux before the armature will 
respond alike to a given wattage for dif- 
fering frequencies—that is, if a meter is 
adjusted for, say, 140 periods, then by 
using the same meter on sixty periods the 
reduction in the alternations causes a re- 
duction in the rate of cutting of the lines 
of force, which would as a consequence 
reduce the inductive effect upon the arma- 
ture, thereby causing it to run slower than 
on the 140 periods with the same number 
of watts; but by increasing the strength 
of the magnetic field by an amount that 
will balance and compensate for the re- 
duction in the rate of cutting due to a 
reduced frequeney the speed of the arma- 
ture will remain constant for a constant 
load irrespective of the change in the rate 
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of alternations. Again, if the meter 
should be calibrated for sixty cycles, and 
it is desired to utilize it on 140 periods 
also the shunt or pressure field coil must 
be so organized that when it is subjected 
to the higher frequency its magnetic field 
must be reduced automatically in density 
by an amount that will balance the tend- 
ency to inerease torque due to the in- 
creased rate of alternations and subse- 
quent increased rate of cutting. The de- 
mand for such a meter or one that can 
adapt itself to any of the present perio- 
dicities met with in modern central sta- 
tion work is rapidly increasing on account 
of the many older stations being equipped 
with high-frequency apparatus, and’ the 
present additions being low-frequency ap- 
paratus in order that their business may 
successfully include the operation of 
motors. For this reason a number of 
central stations are obliged to carry two 
different classes of induction motor 
meters, one class adjusted for low fre- 
quency and the other for high frequency, 
which causes much confusion and annoy- 
ance in keeping them separated. Another 
practice which exists to-day is the feed- 
ing of low-frequency currents during the 
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day for power purposes principally, 
and during the night, when motors are 
out of service, the high-frequency dyna- 
mos are switched upon the same circuits 
for lighting purposes, thereby introducing 
a condition that can not be met by any 
induction meter upon the market. at the 
present time. It must also be borne in 
mind that in addition to overcoming the 
foregoing obstacles the meter must be 
able to also measure accurately lagging 
currents with the various frequencics as 
well as non-lagging or non-inductive cur- 
rents. To overcome the foregoing objec- 
tions by producing a meter that can be 
used on any rate of alternation and meas- 
ure both inductive and non-inductive 
loads is the principal object of the present 
invention. Mr. Duncan has experi- 
mentally discovered that if a solid tool- 
steel core be inserted into the pressure 
or volt field coil of an induction meter 
that a uniform speed of the meter arma- 
ture can be maintained with a uniform 
load in watts irrespective of the rate of 
alternations—t. e., either 7,200 or 16,800, 
these being the two extremes in use at 
present. In connection with the fore- 
going it has also been demonstrated ex- 
perimentally that by a proper adjustment 
of the solid tool-steel core and the con- 
volutions comprising the pressure or volt 
field coil, the magnetism produced by the 
current in said coil can be caused to lag 
behind said current and maintained at a 
given angle of lag whether the current be 
60 or 140 periods, thereby making it pos- 
sible for the improved meter to measure 
inductive loads accurately on both 60 and 
140 period circuits. The manner in 
which the foregoing conditions are main- 
tained is upon the assumption that when 
the solid steel core is being magnetized by 
a high-frequency current its magnetizing 
effect upon the armature is represented 
by a given strength or density at a given 
rate of cutting, and when subjected to a 
low frequency the rate of cutting is de- 
creased, but the strength or density 
of its magnetism is increased on 
account of the reluctance and hys- 
teresis being less with the lower fre- 
quency and by an amount that compen- 
sates for the reduced alternations and rate 
of cutting. In this way the reluctance 


and hysteresis of the solid steel core ad- 


just and govern the strength or density 
of its magnetism for the different perio- 
dicities, enabling it thereby to maintain 
a constant value for a constant electro- 
motive force irrespective of the rate of 
alternations. The maintenance of the 
magnetic field in quadrature with the line 
pressure through the instrumentality of 
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the solid steel core with different fre- 
quencies and enabling the instrument to 
accurately measure inductive loads on 
said different frequencies is also due, no 
doubt, to the varying control by hys- 
teresis and reluctance of the magnetism 
through said core. This latter quality 
may, for example, be ascribed to the solid 
steel core by assuming that with a high- 
frequency current the magnetism has a 
given phase relation with said current—- 
say ten degrees behind it—and which 
may be assumed is also ninety degrees 
behind the line pressure. Then by pass- 
ing a low-frequency current through the 
pressure coil that magnetizes the said 
solid steel core the reluctance and hys- 
teresis of said core are reduced, thereby 
permitting a greater amount of effective 
magnetism through it, and by passing 
more magnetism through it the hysteretic 
eddy currents are increased, thereby main- 
taining the phase angle of the magnetism 
of the core at ninety degrees. The said 
increase in eddy currents compensates 
for the decrease in the self-induction of 
the pressure circuit which is traversed 
by the current magnetizing said solid steel 
core by increasing the magnitude or value 
of the eddy currents to balance the de- 
crease in self-induction of the pressure 
circuit, so that on any frequency the ef- 
fective magnetism through the solid core 
will be ninety degrees or the resultant of 
the hysteretic eddies in said core and the 
magnetism imparted to it by the current 
traversing the volt field coil surrounding 
it. While a solid magnetizable core has 
heretofore been employed, for the purpose 
of retarding the phase of the magnetism 
passing through it, in no instance has it 
been employed to further augment the 
magnetism produced by a previously 
lagged current, and which involves the 


_ lagging of a magnetic field to ninety de- 


grees behind the line pressure which it 
represents. Nor has a solid steel core 
been employed in the shunt or pressure 
field coil of an induction motor meter to 
accomplish the other results hereinbefore 
set forth—viz., to maintain the magnetism 
through it at a definite lag angle irre- 


. spective of the periodicity of the system, 


and making it posible thereby to measure 
inductive loads on a circuit supplied by 
currents of different periodicities. 
Another of the patents relates to im- 
provements in integrating wattmeters for 
the measurement of alternating electric 
currents and belongs to that class known 
as “integrating motor meters.” (See 
Fig. 2.) The aim of this invention is to 
provide an improved method of and 
means for accurately measuring the en- 
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ergy expended on both inductive and non- 
inductive loads in alternating-current sys- 
tems of distribution. Another object is 
to secure such an arrangement of the 
actuating parts that the magnetism repre- 
senting the electro-motive force will lag 
ninety degrees behind the impressed elec- 
tro-motive force. The invention com- 


Fic, 2.— IMPROVEMENT IN METERS. 
prises a series field carrying the main 
current, a compound shunt coil repre- 
senting the electro-motive force in volts, 
a revoluble armature of the closed-circuit 
type arranged in inductive relation to the 
alternating magnetic fields of said series 
and volt coils and adapted to be actuated 
thereby, a transformer supplying currents 
to the compound volt coil, and means for 
adjusting the self-induction of the coils 
composing the said volt coil. Between 
the series coils 3 and the compound volt 
coils 5 and 6 and in inductive relation 
thereto the armature 4 is revolubly 
mounted, being rigidly fixed to a proper 
shaft 41, adapted to rotate in suitable bear- 
ings. The armature 4 may be a thin disc 
of aluminum or other metal of proper con- 
ductivity, or it may be in the form of a 
cylinder. T'o the upper end of the arma- 
ture shaft 4! suitable counting or register- 
ing mechanism is properly geared. At 
one side of said disc-like armature or 
closed conductor 4 or in close proximity 
thereto is arranged the series coil 3. 
Upon the opposite side of said armature 
is arranged the said compound shunt or 
volt coil, the magnetism of which repre- 
sents the electro-motive force in volts and 
which is formed of two coils, 5 and 6, 


Fig. 3.—IMPROVEMEKT IN METERS. 


the latter arranged within the former. 
These coils, 5 and 6, have their magnetic 
axes concentric with each other and in 
parallel and eccentric relation with the 
axis of the series coil, and they receive 
their current from the transformer 10. 
The operation of the invention is as fol- 
lows: The current from the generator 1 
is transmitted to the translating devices 
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or lamps 2 in the work circuit over the 
lines 21 and 22 and passing through the 
series coil 3 in its path, thereby setting 
up in said coil a magnetic field propor- 
tional to the current strength. When the 
translating devices are incandescent lamps 
or other non-inductive transformers of 
energy, the current and magnetism of the 
series coils will be approximately in step 
with the electro-motive force : f the source 
of current. The rotation of tne armature 
is produced by the resultant shifting field 
established by a difference of phase be- 
tween the magnetism of the series coil 
and that of the compound shunt coil, the 
said field acting inductively upon said 
armature in a well-understood manner. 

The third patent is somewhat along 
the line of the second above described, 
and relates to improvements in induction 
motor meters, and more particularly in 
means for obtaining a magnetic field in 
quadrature with the electro-motive force 
of the supply system represented by the 
said magnetism. (See Fig. 3.) The aim in 
this case is to simplify the method of 
obtaining a magnetic field that will lag 
ninety degrees behind the electro-motive 
force without employing a separate coil 
in cooperative relation with a volt or 
shunt coil—the method hitherto in vogue— 
and to provide a meter that will measure a 
lagging current or one displaced in phase 
from its electro-motive force. The princi- 
pal element; entering into the construc- 
tion of this meter are a source of alter- 
nating currents 2, supply mains 3 and 4, 
a series field coil 5, translating devices 6, 
a revoluble metallic armature 7, a volt 
coil 8, a resistance 9, an impedance coil 
10, a phase-lagging coil 11, circuit wires 
12 and 13 for supplying current to the 
said impedance coil and to the volt coils 
8 and its auxiliary winding 82, circuit 
wires 14 and 15 for connecting the phase- 
lagging coil 11 to the portion 8 of the volt 
coil 8, and a switch 16 for varying the 
ee of turns of the portion 82 of the 
coil 8. 
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s Telephone Service—the Modern 
Way.” 

The contract office of the New York 
Telephone Company is bringing to the 
notice of possible patrons the great ad- 
vantages of private installations for hotels 
and apartment-houses. To do this the 
company has issued a magnificent pamph- 
let under the above heading. The book 
is beautifully printed in three colors on 
heavy woodcut paper, and is further 
adorned with a dozen or more splendid 
half-tone engravings. The whole is in- 
cluded in a handsomely printed envelope, 
making it a decidedly valuable souvenir 
advertisement. 
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An Important Polyphase Motor 
Decision. 


In the Circuit Court of the United 
States for the District of Rhode Island, 
Mr. Justice Brown has just rendered a 
decision and opinion in the suit of the 
Westinghouse Electric and Manufacturing 
Company versus the Royal Weaving Com- 
pany for infringement of the Tesla 
patents for polyphase motors. The 
opinion grants an injunction against the 
Weaving company, although it reserves 
decision as to whether the defendant may 
be permitted temporarily to use the motors 
which it now has installed. 

The opinion of the court in full is as 
follows: 


This is a petition for a preliminary in- 
junction against infringement of patents 
No. 381,968, No. 382,279 and No. 382,280, 
granted May 1, 1888, to Nicola Tesla. 
These patents have been sustained, after 
full consideration, by the Circuit Court of 
the United States for the District of Con- 
necticut in a suit against the New England 
Granite Company et al, 103 F. R., 951; and 
by the Circuit Court of Appeals for the 
Second Circuit, in the same case, 110 F. R. 
753. 

The defendant cites the language of the 
Supreme Court of the United States in Mast, 
Foos & Co. vs. Stover Mfg. Co., 177 U. S., 
485: 

“Comity, however, has no application to 
questions not considered by the prior court, 
or, in patent cases, to alleged anticipating 
devices which were not laid before that 
court. 

“Ag to such, the action of the court is 
purely original, though the fact that such 
anticipating devices were not called to the 
attention of the prior court is likely to open 
them to suspicion.” 

The defendant contends that this Court 
should not be governed by the prior de- 
cisions, for the reason that it has before it 
new issues and new evidence. 

The defendant relies principally on the 
French patent to Dumesnil, No. 161,564, 
dated August 8, 1884; and upon the French 
patent to Cabanellas, No. 168,172, dated 
April 9, 1885. It is said that the Dumesnil 
and Cabanellas patents disclose what was 
not before the courts of the Second Circuit, 
namely, that two single-phase synchronous 
motors could be coupled together, as by hav- 
ing their armatures mounted on the same 
shaft; and that these two motors might be 
run each by its own circuit of alternating 
currents, which might be supplied either by 
two single-phase alternating-current gen- 
erators mounted on the same shaft, but so 
as to give currents out of phase with each 
other, or that a single generator such as 
was known in the prior art and which fur- 
nished the alternating currents of differing 
phase, might have been used as the source 
of supply. 

While some of the general expressions of 
the opinions might have been modified, had 
the Dumesnil and Cabanellas patents been 
presented to the courts of the Second Cir- 
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cuit, a somewhat careful and laborious ex- 
amination of these patents, and of the inter- 
pretations of them by experts, leads to the 
conclusion that these patents, if produced 
to the courts of the Second Circuit, would 
not have affected their decisions as to the 
nature and novelty of Tesla’s invention, 
and as to the validity of the patents in suit. 
Neither does it seem to me that these 
patents would have affected the conclusion 
that the invention of Tesla was one of great 
novelty and merit. 

The question whether Tesla was antici- 
pated in the production of a rotary mag- 
netic field for power purposes, by the use 
of alternating currents of different phase, 
was fully and elaborately argued in these 
cases, and fully and closely considered by 
the courts. By the decisions, it was found 
that: 

“Tesla’s 


invention, considered in its 


essence, was the production of a con- 


tinuously rotating or whirling field of 
magnetic forces for power purposes by gen- 
erating two or more displaced or differing 
phases of the alternating current, trans- 
mitting such phases, with their inde 
pendence preserved, to the motor, and 
utilizing the displaced phases as such in the 
motor.” 

Also that he was the first to produce, by 
alternating currents, for power purposes, 
the shifting of the polar lines of the annular 
magnet through the entire circumference 
of the ring by the action of the magnetizing 
forces properly related. 

A magnetic field wherein, by the co- 
operative action of two alternating currents, 
a resultant polar line progresses con- 
tinuously towards the strengthening cur- 
rent, thus producing an effect as if a per- 
manent magnet has been carried bodily 
around a rotable armature, I am unable to 
discover in the patents of Dumesnil or 
Cabanellas. 

It is immaterial, therefore, to consider 
whether Tesla was the first to disclose the 
use of two alternating currents of different 
phase to rotate a shaft, or the criticism of 
those expressions in the opinions which may 
attribute to Tesla priority in the disclosure 
of the use of alternating currents of differ- 
ent phase for power purposes. 

The decisions upheld the Tesla patents, 
and these patents well describe and claim 
the rotary magnetic field. 

The sphere within which the defendant 
must show anticipation is narrower than 
that of the use of alternating currents of 
different phase, with an ultimate object of 
rotating a shaft. This renders much of the 
matter in the defendant’s affidavits ir- 
relevant to the question whether the prior 
decisions are controlling upon this petition 
for a preliminary injunction. 

Narrowing the question, then, whether the 
defendant has disclosed any anticipation of 
the rotary magnetic field for which Tesla’s 
patents were upheld, we will consider the 
contention based upon the Dumesnil and 
Cabanellas patents. 

While the fact that these patents, though 
pleaded in previous litigation, were not put 
in evidence or brought before the courts, 
tends to awaken the suspicion that they 
have heretofore been considered too remote 
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from the real questions presented by the 
Tesla patents, the defendant is still entitled 
to a consideration of the argument which 
it bases upon these patents. l 
Considering first the Dumesnil patent, 
and the drawings which are offered to show 


the “double crank action” of the alternating - 


currents could, by their combined use, pro- 
duce such magnetic effects as would be suff- 
cient in themselves to rotate an armature; 
much less a suggestion that, by the com- 
bined use of two currents, a continuous 
rotary effect could be produced like that of 
a magnet carried bodily around the arma- 
ture. 

To couple two single-phase synchronous 
motors upon one shaft, displacing the poles 
of one armature angularly with respect to 
the other, so that one motor expends its 
maximum effort while the other expends 
its minimum effort, does not seem to me to 
exhibit the Tesla Invention as described and 
claimed in the Tesla patents. In the opin- 
ion of Judge Shipman, it is stated that 
“Tesla must have a continuously rotating 
field.” 

The combination of two single-phase 
machines may have a “resultant” as dis- 
tinguished from a summative effect upon 
the shaft; but the “resultant” of the opera- 
tion of two machines is a different thing 
from the magnetic resultant of two currents 
upon a common element, as a Tesla ring 
or an armature within that ring. 

If two single-phase machines are capable 
of rotating a shaft better than one machine, 
it is because the mechanical action of each 
single-phase machine is communicated 
through a shaft to assist the other machine. 
The armature of one machine would then 
be subjected, first, to a magnetic effort 
from its own field magnet, then to a 
mechanical effort from the shaft, which 
would bring it in position for the next 
magnetic impulse. The whole operation 
of the two single-pnase machines in com- 
bination would be from intermittent mag- 
netic and mechanical efforts—neither mag- 
netic field would be a rotary. 

To show Dumesnil’s combination of two 
single-phase machines, however, it is neces- 
sary to add another factor: The action of the 
magnetic poles of his armatures. Dumesnil 
nowhere suggests that continuous rotary 
action or tendency will result without the 
opposition of the magnetism of the arma- 
ture to the magnetism of the field poles, or 
that by induction the fleld poles will prop- 
erly magnetize the armature. Dumesnil, 
therefore, does not anticipate, since he fails 
to show that two alternating currents can, 
merely by combination of their magnetic 
effects, produce a continuous rotary effort, 
or that the action of two different magnetic 
forces upon a common element will give a 
resultant magnetic pole which exerts its 
force at positions intermediate of the field 
poles. 

If we concede that Fig. 9 of the Hering 
affidavit might be considered as a mere 
mechanical consolidation of Figs. 7 and 8, 
we can not accept the statement that Dumes- 
nil shows beyond question the arrangement 
of Figs. 7 and 8, as adequate to produce a 
constant rotary effect upon a shaft. Dumes- 
nil nowhere discloses or suggests the idea 


he. 


æM 


wn 


May 24, 1902 


that such an electrical device as is shown 
in Figs. 7 and 8 can produce a rotary effect 
upon a shaft. The magnetic poles of the 
armature are described by him as features 
essential to rotary motion. His patent must 
be considered as a mere publication, giving 
a description and plan of operation. To 
make figures of the Hering affidavit illus- 
trate both Dumesnil and Tesla, it is neces- 
sary to ignore what Dumesnil proposes as 
an essential feature. 

Dumesnil, in my opinion, does not show 
a magnetic polar line, which is the re- 
sultant of two alternating currents of dif- 
ferent phase; neither does he show any plan 
for producing a rotary effect merely by the 
unaided action of two alternating currents. 


THE PATENT TO CABANELLAS. 


This patent, upon many readings, seems 
to me to be fairly characterized by the com- 
plainant’s counsel as “expressed in such ob- 
scure and indefinite terms as to be hope- 
lessly unintelligible, except in a few unim- 
portant particulars,” and as requiring an 
exceptional exercise of the imaginative 
powers in translating its phrases into elec- 
trical diagrams. 

It is contended that Cabanellas, like 
UVumesnil, contemplated arranging two sin- 
gle-phase machines side by side with the 
elements displaced so as to displace the 
phases of the currents, and thus get a con- 
tinuous rotary effort from two currents. 
But, like Dumesnil, Cabanellas fails to show 
a magnetic pole which is the resultant of 
two alternating currents. When, therefore, 
the defendant’s experts say that the arma- 
tures of Dumesnil and Cabanellas are 
caused to rotate “by the rotation of result- 
ant magnetic attractions set up the joint 
action of two or more alternating currents 
of different phases,” and that “these feat- 
ures of the prior Dumesnil and Cabanellas 
patent cover the ground of the Tesla patents 
in suit, and in substantially the same man- 
ner when the said patents are given a broad 
interpretation in accordance with the de- 
cisions of the court;” their testimony must 
be regarded as based upon a misinterpreta- 
tion of the decisions of those courts, and 
upon a failure to recognize that it was ex- 
pressly found that Tesla must have as a 
resultant of the currents a continually 
rotating field of magnetic forces. The “re- 
sultant” of the decisions is that which is 
produced by combining upon a common ele- 
ment the magnetism created by two alter- 
nating currents. This magnetic resultant, 
applied to power purposes, I understand to 
be the ‘l!esla invention. The defendant’s 
“resultant” is not a magnetic resultant, but 
merely the rotation of the armature. 

Conceding that Dumesnil, Cabanellas, and 
Tcsla all rotate an armature, the point for 
comparison is as to the way in which 
this rotation is accomplished. Conceding, 
further, for the purposes of this petition, 
that all employ alternating currents of dif- 
Ierent phase, Tesla alone discloses means 
whereby two alternating currents may so 
magnetize a common element as to produce 
a force with a constant rotary effect. Dumes- 
nil and Cabanellas at best show the com- 
bined use of two motors of an old type hav- 
ing the characteristic defects of such motors, 
and lacking the characteristics of the Tesla 
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motors. Even if two of these motors can 
assist each other by so timing their 
mechanical efforts that one exerts its maxi- 
mum effect while the other exerts its mini- 
mum effect, I do not find in such a com- 
bination of two machines the invention of 
Tesla, nor the “rotary field” which was ap- 
parently conceded by the defendant in the 
prior suits to be the proper subject-matter 
of controversy in determining the validity 
ot the Tesla patent. 

This defendant seeks to show anticipa- 
tion by an interpretation of the prior de- 
cisions which is too broad; and does not, 
in my opinion, show anticipation of what 
was decided to be the Tesla invention, and 
the subject-matter of his patents. 

The question of infringement seems to be 
substantially determined by the prior de- 
cisions. 

The question of laches and estoppel do 
not require extended discussion. These 
matters were ably and carefully presented 
at the hearing, and the opinion formed by 
me at that time was adverse to these con- 
tentions. Upon an examination of the en- 
tire record ‘relating to these points, my 
opinion is confirmed that this defendant 
decided the question of adopting its motors 
as a mere business proposition; that it con- 
templated, as a part of this proposition, 
the risk of infringing the complainant’s 
patents, and took the risk with its eyes 
open, relying upon protection from its 
vendors or from others; consequently, upon 
this hearing, it must stand by its business 
proposition. I fail to see that the defendant 
has in any way been inequitably treated 
by the complainant. 

It is implied by the argument that if a 
patentee does not see fit to shape his busi- 
ness to suit the wishes of persons who de- 
sire to use his invention, this in some way 
creates an equity which entitles such per- 
sons to use the invention in such specific 
form as they prefer, without the consent 
of the patentee. I see no ground for thus 
abridging the rights of the patentee. 

The objection to granting a full pre- 
liminary injunction is the hardship which 
would result to the defendant and its em- 
ployés from preventing the use of the mo- 
tors now installed in the Cefendant’s fac- 
tory. This objection, however, is insutti- 
cient to deprive the complainant of all right 
to a preliminary injunction, but goes 
rather to the question of the extent of the 
decree. The record upon this petition is 
voluminous: and we must recognize the 
possibility of error upon a subject of con- 
siderable complication and difficulty and 
should seek to avoid so far as possible 
mischief which might arise before such 
error can be corrected. It is also due to 
the complainant that we should recognize 
that it has established the validity of the 
patents after meeting and overcoming a 
most skillful and elaborate defence; and 
that its rights, thus established, should not 
be evaded or rendered worthless by un- 
necessary delay in their enforcement. While 
there are objections to determining ques- 
tions like those raised upon this petition, 
save upon final hearing, the court must also 
consider that it is objectionable to refuse 
an injunction merely because of voluminous 
or complicated matters of defence. 
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This defendant, to avoid the effect of the 
former decisions, should show, not only 
that new matters and new issues are pre- 
sented but that the new matter might re- 
quire a different decision as to the char- 
acter of Tesla’s invention and as to the 
validity of his patents. Though the argu- 
ment for the defendant has been presented 
forcibly and with ability, I am of the opin- 
ion that the defence to this petition is in- 
sufficient, since it does not seem to me to 
meet the points actually decided by the 
Courts of the Second Circuit. 

Upon the complainant’s brief, it is sug- 
gested that the order for a preliminary in- 
junction can be granted upon terms which 
will impose no hardship or unnecessary 
damage upon the defendant, its employés, 
or the public. To such an injunction, with 
special terms as to the motors actually in- 
stalled and in use in the defendant’s fac- 
tory, I am of the opinion that the com- 
plainant is entitled. Under all the circum- 
stances, it would seem hardly necessary to 
make an immediate order permitting or re- 
quiring the gradual substitution of licensed 
for unlicensed motors. The complainant 
probably can be sufficiently protected as to 
these motors by a suitable bond, and by 
terms as to the speedy prosecution of the 
case to a final decision. The questions 
whether the defendant may be permitted to 
continue temporarily the use of the motors 
now installed and if so upon what terms, 
are reserved. 
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An Interesting Invention. 


A combination revolver and dark lan- 
tern is described in a current number of 
the Scientific American, which would be 
of great value and service in case of 
emergency at night. Its distinguishing 
feature lies in a small incandescent lamp 
which is situated in a reflector tube placed 
immediately below the revolver barrel. A 
battery in the handle of the revolver may 
be electrically connected with the lamp 
by a slight pressure of the trigger. Thus, 
should a man suspect a burglar in the 
house he could use his revolver as a dark 
lantern to ensure good aim before firing, 
locating his victim by the aid of the elec- 
tric lamp. The electric wires are separ- 
ated as soon as the piece is fired, the 
trigger returning to its normal position, 
the shooter thus being afforded the extra 
protection of darkness in case, with all 
these auxiliaries, he should miss that at 
which he had been firing. 


British Tramways Exposition. 


The second International Tramways 
and Light Railways Exposition will be 
held at the Royal Agricultural Hall, 
London, from July 1 to July 12, 1902. 
A large number of exhibits have already 
been spoken for, and it is expected that 
this will in every way be as successful a 
convention as the event held in 1900. 
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Extensive Undertakings of the New Independent Automatic Telephone Company. 


cago several hundred men and 

half a hundred mules are working 
night and day boring great conduits to 
carry the cables of the Illinois Telephone 
and Telegraph Company, which is to in- 
stall an independent telephone exchange 
for the use of the Chicago public. 

The outside world has known very little 
of this great project. In fact, it may be 
said that the thousands who daily tramp 
the streets of this great western metropo- 
lis have, until lately, been totally ignorant 
of the progress which has been made, for 
the reason that the company was obli- 
gated in its franchise not to impede street 
traffic in any way, and has, therefore, 
brought all material into its shafts and 
removed all excavated dirt by night. On 
April 26 and 27, however, invitations 
were issued to the business men of the 
city to inspect the work, and 2,000 of 
them were guests of the telephone com- 
pany and made a trip through the great 


F ORTY feet below the streets of Chi- 


and systematic manner in which it has 
been accomplished, the company found 
it necessary to sink eight shafts and bore 
toward points of intersection. The work 
of its civil engineers was most successful 
in this, and so accurate were their calcu- 
lations that when gangs coming toward 
cach other met, there was not more than 
one-eighth of an inch difference in their 
course. 

Chicago is built upon a blue clay foun- 
dation, the clay being almost like putty. 
Through this the excavating gangs cut 
their way with knives designed by the 
contractors in charge, two men, working 
face to face, being needed to handle each 
knife. Wherever the clay was found too 
hard for the knives to cut, it was dug out 
with a peculiar clay adz, which the con- 
tractors also devised. As fast as the 
clay was cut it was loaded into dump 
carte, which were side-tracked to await 
the evening hour, when they could be 
hauled to the shafts and their contents 


BRACING OF CONCRETE FRAME IN TRUNK SECTION, TUNNEL OF TAE ILLINOIS TELEPHONE 
AND TELEGRAPH COMPANY. 


underground tunnel system, which has 
now eight miles of tunnels completed in 
the heart of the business district of the 
city. The size of these tunnels is six by 
eight feet, except in trunk sections, which 
is twelve by fourteen feet. 

In order to do this work in the rapid 


transferred to wagons. At the same time 
this excavation was going on under- 
ground, the concrete which was to be used 
in finishing up the tunnels was being pre- 
pared in a basement at the mouth of each 
shaft. This work was done as rapidly as 
the excavations were made. These con- 


crete facings are ten inches in thickness, 
and are estimated to be much more dura- 
ble and more effective than a facing of 
brick two feet thick. 


Mouts or SLOPE, Coneress STREET AND 
Cuicaco RIVER, THE TUNNEL OF THE 


ILLINOIS TELEPHONE AND TELEGRAPH 
COMPANY. 


All this work of excavating and form- 
ing has been done under an air pressure 
of ten pounds to the square inch, this 
pressure serving to hold back the water, 
at the same time making a perfect setting 
for the concrete. Air compressors and 
reservoirs were installed at each shaft, 
and a system of perfect air locks was 
placed at the bottom of each shaft and at 
the mouth of the tunnels leading there- 
from. The construction of these air locks, 
whereby material could be admitted to the 
tunnels or taken out without disturbing 
the pressure, is familiar to all readers of 
the ELECTRICAL REVIEW. 

The construction work has been re- 
markably successful. A walk of hours 
can be made through the tunnels without 
any inconvenience. The walls are clean 
and white, with a perfectly smooth sur- 
face, and the air is pure and wholesome. 
Three million dollars have already been 
expended and seven millions more will 
be spent in completing the work. The en- 
terprise has now progressed so far that 
a slope, which has its mouth on the river 
near Congress street, will be used for the 
removal of all excavated clay. There it 
is dumped into scowe and towed away by 
tugs. 

Mr. A. G. Wheeler, who is president of 
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the Illinois Telephone and Telegraph 
Company, is well known in the engineer- 
ing world, having been prominently iden- 
tified with a number of large and success- 
ful enterprises. His work in connection 
with the construction of various under- 
ground trolley systems has also made him 
prominent in the electrical field. Mr. 
C. D. Simpson, of Scranton, Pa., is vice- 
president of the company. Mr. E. W. 
Gearhart is secretary and Mr. H. H. 
Braddy, treasurer. The board of directors 
consists of Mr. C. D. Simpson, J. B. 
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project was the selection of a telephone 
system which would enable it to offer to 
the Chicago public a service that would 
at once secure public patronage. The 
company argued that, in competition with 
the Bell concern, it must be able to say 
to the people of Chicago that it could give 
them a superior and a cheaper service. 
With this end in view it selected the 
Strowger automatic apparatus manu- 
factured by the Automatic Electric Com- 
pany, of Chicago, as, in its opinion, best 
suited to the purposes of the company and 
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and paid for at the rate of five cents per 
call, the maximum charge to be $85 per 
annum, as above stated. It is enabled to 
do this by means of an ingenious device, 
on each subscriber's switch at the central 
office, which automatically registers each 
connection that is made for him. In this 
way an accurate record of his business can 
be kept and a bill presented at regular 
periods for actual use of the telephone. 
The company believes that this system will 
enable it to place in a short time many 
more telephones than were ever before 
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Russell, C. B. Eddy, A. G. Wheeler, J. 
Harris and E. W. Gearhart. Mr. George 
W. Jackson is chief engineer and general 
superintendent of the construction work. 
Mr. Jackson has been identified with a 
number of important engineering schemes, 
one of the most prominent of which was 
the construction of the aqueduct through 
Pike’s Peak, which supplies the city of 
Colorado Springs with water. This re- 
markable undertaking was his own con- 
ception and is a monument to his ability. 

A matter.of vital importance to the 
Ilinois Telephone and Telegraph Com- 
pany in the successful outcome of its 


the needs of the public. The company 
will, therefore, say to the people of Chi- 
cago, when it begins to install its system, 
that it guarantees each user of its tele- 
phones: (1) a strictly “private wire” over 
which to talk; (2) a service which can 
not be interrupted; (3) a service which 
is automatic throughout and, therefore, 
necessarily prompt and accurate. 

The maximum charge for business tele- 
phones will be $85 per annum, and the 
charge for residence telephones $50 for 
the same period. The company will, how- 
ever, place a telephone in any office or 
business house of good standing to be used 


used in Chicago. It believes that every 
one will be glad to secure its service on 
these terms, and that the patronage of the 
automatic system should quickly out- 
number that of the Bell company, and that 
at no distant day there should be at least 
100,000 of these telephones in use in 
Chicago. 

This is, without doubt, the greatest tele- 


phone undertaking in the history of tele- 


phony, and the telephone world will 
watch the outcome with intense interest; 
first, because of its radical departure from 
present telephone methods; and second, 
because of the great amount of capital in- 
volved in the enterprise. 


674 


Book Reviews. 

“Standard Polyphase Apparatus and Sys- 
tems.” M. A. Oudin. Third edition. New 
York. D. Van Nostrand Company. Cloth. 
289 pages. 514 by 8 inches. 169 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 
at $3.00. 

This excellent work is too well known 
from its former editions to require any 
extended notice here. In preparing the 
third edition it has been brought well up 
to date and revised in many particulars. 
It is to be regretted that the publishers 
used a variety of paper resembling card- 
board in the manufacture of this volume 

“Electrical Engineering Testing.” G. D. 
Aspinall Parr, London. Chapman & Hall, 
Limited. Cloth. 474 pages. 5% by 8% 
inches. 218 diagrams and 31 tables. Sup- 
plied by the ELECTRICAL REVIEW at $3.50. 

This book is intended to be used in the 
laboratory and to form a systematic course 
of instruction in electrical testing. Its 
general method and arrangement are ad- 
mirable, but the examples given of prac- 
tical work relate generally to practice of 
an exclusively British character, while the 
instruments described are not those in use 
in this country. 

“The Balancing of Engines.” W. E. Dalby, 
London. Edward Arnold. Cloth. 285 pages. 
51g by 9 inches. 173 illustrations. Supplied by 
the ELECTRICAL REVIEW at $3.50. 

This valuable work is an example of the 
very thorough application of analytical 
principles to a practical case. The main 
object of the book is to develop a semi- 
graphical method which mav be used with 
consistency in attacking the problems con- 
nected with the inertia forces arising from 
the different movements of the parts of 
an engine or machine. The method is 
interesting and is most elaborately worked 
out. The book is one that might find 
considerable practical use in the draft- 
ing room of an engine manufacturing 
concern. 

“Armature Windings for Direct-Current 
Dynamos.” E. Arnold; translated from the 
German by F. B. De Gress, New York. D. 
Van Nostrand Company. Cloth. 124 pages. 
6 by 9 inches. 146 illustrations. Supplied 
by the ELECTRICAL Review at $2.00. 

This work is an attempt to develop for 
all varicties of direct-current armatures a 
general rule applying equally well to all 
in which the winding is of the closed-coil 
variety. The work is well illustrated, 
with good diagrams which vastly increase 
its value. A chapter deals also with open- 
coil windings, such as are used in are 
light machines of the Brush and Thomp- 
son-Houston types. 

“The Elements of Physical Chemistry.” 
J. L. R. Morgan, New York. John Wiley & 
Sons. Cloth. 352 pages. 5 by 7% inches. 


ELECTRICAL REVIEW 


23 illustrations. Supplied by the ELECTRICAL 
Review at $2.00. 

Dr. Morgan's book is primarily in- 
tended as a text-book in the study of 
physical chemistry. It makes a fairly free 
use of mathematics, although in general 
the attempt has been made to keep out of 
the formula the expressions of the cal- 
culus. This hardly seems desirable, as 
students of physical chemistry may be sup- 
posed to know something about the cal- 
culus, and any attempt to simplify the 
mathematics of the subject is liable to re- 
sult in an increase of complexity. The 
work is very condensed, and seems to be 
an admirable text-book for students in an 
introductory course in the subject. 

“Dynamos, Motors, Alternators and Rotary 
Converters.” Gisbert Kapp, translated from 
the third German edition by H. H. Sim- 
mons, London. Biggs & Company. Cloth. 
503 pages. 514 by 9 inches. 200 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 
at $ ——. 

Mr. Kapp’s book is already well known 
from the former English edition. It is a 
work of genuine engineering mcrit, dis- 
tinguished from the majority of other 
works of the same character by its prac- 
ticality. The calculations given in it are 
in no way long, and are always as simply 
handled as the subject permits. Where- 
ever it has been possible to use graphic 
methods in place of analytical, this has 
been done. The book forms also a useful 
compendium of European methods in the 
construction of actual machines. It is 
not intended for non-technical readers, but 
presupposes a considerable knowledge of 
the subject. 

“American Street Railway Investments.” 
Ninth edition. New York. The Street Rail- 
way Publishing Company. Cloth. 305 
pages. 9 by 13 inches. Many maps and 
diagrams. Furnished by the ELECTRICAL RE- 
VIEW at $5.00. 

The ninth edition of this excellent 
work is in its general arrangement very 
similar to those that have preceded it, 
except that this time the maps are a good 
deal better. Thirty-one folding maps, 
some of which are in colors, are used to 
illustrate the more important street rail- 
way systems. Comparisons of the gross 
receipts of all companics earning $25,000, 
or more, for the years 1900 and 1901, are 
given. The edition contains reports of 
1,281 companies, showing their financial 
and physical condition in full. Figures 
are also given of all important consolida- 
tions that have taken place during the 
year. These reports in each case are fol- 
lowed by the date of the information as 
supplied by the companies making the 
report. | 
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“Self-Propelling Vehicles; a Practical 
Treatise on Automobiles.” Jas. E. Homans, 
New York. Audel & Company. Cloth. 632 
pages, 6 by 9 inches, 466 illustrations, many 
tables, etc. Supplied by the ELECTRICAL RE- 
VIEW at $5.00. 

This excellent work was compiled with 
a view to giving the general reader, not 
necessarily versed in technical matters, a 
comprehensive idea of the construction, 
operation, care and management of auto- 
mobiles of all the well-known types. The 
book is full of detail and goes into the 
questions of engine and motor construc- 
tion, of wheels and tires, steering gear 
and the details of boilers, storage bat- 
teries, carburetters and the other auxil- 
iaries of the automobile with great clear- 
ness and simplicity. The majority of the 
illustrations are diagrams directly to the 
point, only a few of the familiar cata- 
logue engravings being used. The work 
is in no sense a trade catalogue of auto- 
mobiles, but is a practical treatise which 
can not fail to prove of really high value, 
as well as of great interest, to all owning 
automobiles or contemplating their pur- 
chase. 

“Electrical Power Transmission.” Louis 
Bell. Third edition, revised and enlarged. 


New York. Electrical World and Engineer 


Publishing Company. Cioth. 632 pages. 285 
illustrations and 21 plates. 6 by 9 inches. 


oe by the Evectrican Review at 


This new edition of Dr. Bell’s admira- 
ble book has been very greatly enlarged 
and almost rewritten. The constantly ad- 
vancing progress of the subject has neces- 
sitated many additions to the original text, 
as well as the illustration of many ex- 
amples of new practice. A chapter on 
commercial electrical measurements has 
been added, and a final chapter on the 
present state of high-voltage transmission 
has been utilized to bring the latest de- 
velopments of the art before the reader. 
It is hardly necessary to review so well 
known a work at great length. The ability 
of the author is well known, as is his un- 
usual power of expressing himself in con- 
cise, and, at the same time, highly literary 
form. 
tically the only writer in English on elec- 
trical subjects who combines with singular 
clearness of expression a literary style that 
may be called brilliant. The work is ex- 
tremely complete, and the illustrations 
numerous, though not always excellent. 
Better paper and printing would have 
improved the general makeup of the 
volume. The work has become a classic 
already, and this new edition is one that 
will prove itsclf not only of deep interest 
to its readers, but doubtless of high prac- 
tical value as well. 


Indeed, Dr. Bell is to-day prac-. 
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Annual Institute Business Meeting. 


Reports of Directors and Treasurer, and Election of Officers. 


20, the annual business meeting 

of the American Institute of Elec- 
trical Engineers was held, the principal 
question to be considered being the count 
of the ballot for officers for the ensuing 
year. As usual, the nominees of the board 
of directors were elected as follows: 

President, Charles F. Scott, of Pitts- 
burg; vice-presidents, C. O. Mailloux, of 
New York, and Schuyler S. Wheeler, of 
New York; managers, Townsend Wolcott, 
Gano S. Dunn, E. H. Mullin and Charles 
A. Terry. Messrs. George A. Hamilton 
and Ralph W. Pope were reelected treas- 
urer and secretary, respectively, by a 
unanimous vote. Two papers were pre- 
sented, as follows: “Some Notes on 
European Practice in Electrice Traction 
with Three-Phase Alternating Currents,” 
bv Carl L. de Muralt, the paper being read 
by its author. The second was “A Novel 
Combination of Polyphase Motors for 
Traction Purposes,” by Ernst Danielson. 
This paper was read in abstract by Presi- 
dent Steinmetz. It appears below in full. 
Mr. Steinmetz said, in reviewing this 
paper, that it seemed to him to be of un- 
usual importance. The theory of the oper- 
ation of induction motors in cascade was 
already well known when the usual case 
in which the two motors were of the same 
size was considered. Mr. Danielson’s ex- 
periments and conclusions had shown that 
there might be advantage in making them 
of different sizes. 

Mr. de Muralt presented an extended 
abstract of his paper and a number of very 
interesting lantern slides showing the de- 
tails of European installations of three- 
phase railways. 

The discussion was opened by Mr. C. O. 
Mailloux. He analyzed the paper at great 
Iength and stated that he had had reason 
within the last year, after an extended 
study of the various plants referred to, to 
first conclude that alternating current was 
of great value for railroad purposes, and 
then subsequently to change his mind. He 
considered that the acceleration which 
could be had from polyphase motors was 
insufficient for the purposes of the usual 
electric railroad as it had to be constructed 
in practice. 

President Steinmetz, in summing up 
the discussion, spoke of the small ca- 
pacity of the European railways described. 
He said that on the Albany & Schenectady 
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interurban trolley road, with which he 
was familiar, the power installed on 
the ordinary trolley car was 140 horse- 
power, and that in hill-climbing these 
cars often, and indeed usually, consumed 
800 amperes of current at 500 volts. Now, 
the whole power equipment of the Gorner- 
grat railroad is only 175 horse-power, or 
not much more than that of an ordinary 
American cross-country trolley car. In 
summing up the whole question of the 
application of polyphase currents to elec- 
tric railways, Mr. Steinmetz stated that 
he agreed with the author of the paper 
that every situation which was presented 
to the engineer required the careful study 
of all its conditions before determination 
could be made of the best method of 
handling and equipping the line. Not- 
withstanding his belief in this point of 
view he had not yet in his experience dis- 
covered any situation in which polyphase 
current was absolutely indicated by the 
conditions of the problem. He went on 
at length to discuss the varying character- 
istics of electric motors of the two kinds 
with reference to their availability for 
railway work. He laid special stress upon 
the high accelerations possible with the 
direct-current motor, and stated his con- 
viction that the railroad operation of the 
future would tend more and more to what 
might be called high-speed local trains, 
that is, to trains operating at high-overall 
schedules and making frequent stops, con- 
sequently requiring tremendous accelera- 
tions in leaving stations. Under these 
circumstances, the exigencies which might 
lead to the belicf that alternating current 
was an ideal method of operation would 


disappear, and he believed that the future . 


of electric railroads was bound up in the 
use of direct current unless, perchance, 
somebody should come along and invent a 
single-phase alternating-current motor 
which would give a starting torque sevcral 
times as great as the running torque, and 
would ‘slow down under load, exhibiting 
the same characteristics as the series- 
wound, direct-current motor. 

The discussion was long and interesting, 
and was participated in by Messrs. Stott, 
Wolcott, Hammer, Henshaw, Sperry and 
others. At the conclusion the usual 
compliment of a vote of thanks was paid 
to Mr. de Muralt for his excellent and in- 
teresting paper. 


A NOVEL COMBINATION OF POLYPHASE 
MOTORS FOR ‘TRACTION PURPOSES. 
BY ERNST DANIELSON. 


During the last few years there has 
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been a great deal of discussion as to the 
possibility of using alternating-current 
motors economically for traction pur- 
poses. The result so far obtained seems 
to be that while these motors may prove 
successful not only technically but also 
commercially in special cases, yet as a rule 
they are inferior to the direct-current 
serics motor for gencral work. The rea- 
son for this is that the polyphase motors 
behave like shunt motors—t. e., operate 
economically only at a certain speed and 
{hat accordingly other speeds are ob- 
tained only with a sacrifice in economy. 
Tt is true also that the induction motors 
have other drawbacks; for instance, the 
wattless currents which necessarily be- 
long to them, but it seems that the ad- 
vantages which they possess in simplicity 
and of doing away with substations using 
rotating machinery are important enough 
to compensate for the disadvantage of 
wattless currents. It has also been pointed 
out by Mr. Scott at the Buffalo conven- 
tion when advocating the direct-current 
motors for electric railwav service, that 
the invention of a speed-changing device 
might change the situation. The author 
here proposes to deal with an arrangement 
which makes it possible to obtain econom- 
ically four different speeds by means of 
only two motors—an arrangement which, 
it seems, will do away with some of the 
difficulties now experienced in applying 
the induction motors for railway work. 

As is well known, the concatenated con- 
trol cf two induction motors consists in 
connecting the secondary circuit of one to 
the primary of the other, mechanical con- 
nection being arranged so as to make the 
moving parts of both motors always run 
at the same speed. In this way a com- 
bination is obtained giving a speed corre- 
sponding to half of the regular speed of 
each motor. The torque of each motor 
will be the same when used single or in 
concatenated connection. This means 
that the cutput of the concatenated com- 
binatior is only half of the output of the 
motors operating independently. If in- 
stead of vsing two similar motors to mo- 
tors ot different speeds (i. e., with a dif- 
ierent number of poles) are combined in 
cuncatenated connection a speed is ob- 
tained whch corresponds to a number of 
poles cyuai to the sum of both motors 
Suppose a combination of a six-pole and a 
four-pole motor and that the frequency 


676 


equals fifty cycles per second; then three 
different speeds are possible, viz.: The 
speed of the four-pole motor alone (the 
six-pole motor running idle) equals 1,500 
revolutions per minute (minus slip) ; the 
six-pole motor speed equals 1,000 revolu- 
tions per minute, and the combination 
speed equals 600 revolutions per minute. 
If both motors are of the same horse- 
power—say, for instance, fifty horse- 
power—it is easy to see that the combina- 
tion gives also fifty horse-power. By 
means of this arrangement we have ac- 
cordingly got a motor capacity of fifty 


To Source of Electricity 
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the stator of the ten-pole motor decreases. 
Started in the regular way by inserting 
resistance in the last secondary and grad- 
ually cutting it out, the speed comes up 
until the frequency in the stator winding 
of the ten-pole motor approaches zero, 
which will happen when the speed is 1,000 
revolutions per minute (the frequency 
is as before assumed equal to fifty cycles 
per second); that is to say, we have ob- 
tained at motor running at 1,000 revolu- 
tions and with a torque which is repre- 
sented by 1.5; the torque a 1,500-revolu- 
tion motor (four-pole) of fifty horse- 
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horse-power at three different speeds, 1, 
500, 1,000 and 600 revolutions per minute. 

But it is possible to go still further. 
When connecting in concatenation we 
have the possibility of making the con- 
nection either so that the torque of both 
motors works in the same direction or by 
crossing the leads combining the second- 
ary of the first motor with the primary 
of the second to get a resultant torque 
which is the difference between those of 
the two motors. This arrangement may 
be called a differential concatenated con- 
nection. In order to see the result of this, 
let us suppose two motors, one with ten 
poles and one with four poles, both of 
same output, say fifty horse-power each, 
the motors of which are mounted on the 


same shaft. (Fig. 1.) If now the source | 


of electricity be connected to the stator 
of the four-pole motor, and the rotor 
winding of the same motor be connected 
to the rotor winding of the ten-pole mo- 
tor in such a way that the magnetic field 
in both rotors will revolve in the same 
direction relatively to their cores—then 
the torques of both motors will be oppo- 
site to each other. As both motors have 
the same output, then if the torque of the 
four-pole motor be called unity, that of 
the ten-pole motor will be 2.5, accordingly 
the resulting torque in this case will be 
2.5—1 equals 1.5 and acting in the same 
direction as that of the ten-pole motor. 
As the system begins to move, the fre- 
quency in the circuit belonging to the 
rotors increases, whereas the frequency in 


power being equal to 1. Accordingly the 
horse-power of this arrangement is still 
fifty. By means of this combination of 
two motors we can thus obtain the same 
output under the following conditions: 
1:0. The four-pole motor alone—the ten- 
pole running idle—speed 1,500 revolu- 
tions per minute 2:0. Differential con- 
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catenation speed equals 1,000 revolutions 
per minute 3:0. Ten-pole motor alone— 
four-pole motor running idle—speed 
equals C00 revolutions per minute 
4:0. Regular or direct concatenation— 
speed equals 428 revolutions per minute. 
These torques and speeds are graphically 
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represented in Fig. 2, which gives the 
torque for any of the speeds with regular 
full-load current on a twenty-horse-power 
motor. No attention is, however, given 
to the lag which, of course, is considerably 
greater in the concatenated connection— 
direct or differential—than with one mo- 
tor alone. 

Fig. 3 shows a small motor built on 
these principles and which is intended for 
running tool machinery in a workshop. It 
is designed with one side ten-pole (large 
diameter) and the other four-pole and 
accordingly gives the name synchronous 
speeds 428, 600, 1,000 1,500. 

It goes without saying that if gearing 
of some kind be used, the motors need not 
have different numbers of poles; for in- 


‘stance, if both motors are identical and 


are geared to the same shaft so that one 
gives a speed 0.617 of what the other gives 
then the speeds which are possibly ob- 
tainable form a geometrical series the 
ratio of which is 0.617; that is to say, it is 
possible to obtain four different speeds, 
each of which is 0.617 of the one which 
is nearest higher. 

Before investigating how this method 
can be applied for railway motors there 
should be pointed out some features which 
are interesting in the differential con- 
catenation. As has been firet noticed by 
Steinmetz a system of two equal motors 
in concatenated connection can operate at 
two different speeds, one of them being 


TORQUE OF A 20 FP COMBINATION 
‘CONSISTING OF ONE 10 POLE AND 


ONE 4 POLE MOTOR 


A: Direct Concatenation 

B: 10 Pole Motor Alone 

C: Differential Concatenation 
D: 4 Pole Motor Alone 
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practically the same as if the motors were 
driven independently, that is to say, 
double the speed of the concatenated 
speed proper. With a system of two un- 
equal motors the same phenomenon ap- 
pears; a concatenated pair consisting of 
one six-pole and one four-pole motor can 
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also run—with six-pole speed if the six- 
pole motor is connected to the source of 
electricity and with four-pole speed if the 
four-pole motor is nearest the source. In 
all these cases there is no risk of obtain- 
ing these secondary speeds instead of the 
one which is desired, because the desired 
concatenated speed is always lower than 
the secondary speeds. Thus when the de- 
sired speed is reached the motor can not 
of itself get higher. 

With the differential concatenation the 
matter is a little more complicated. Above 
when describing the differential method 
we have for the sake of simplicity as- 
sumed that the motor with the fewer num- 
ber of poles was used as the primary 
motor, t. e., connected to the generator 
circuit. In this case the secondary speed 
which is obtainable is the speed of the 
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the rheostat to the stator of the four-pole 
motor. If now the rotating field in the 
ten-pole motor rotates clockwise and by 
some external force the machine is speeded 
up to, say, 970 revolutions per minute 
clockwise, what will happen? The mag- 
netic field in the ten-pole rotor moves rela- 
tively to the iron core with a speed of 
600 — 970 = — 370 revolutions per min- 
ute, and its direction of rotation accord- 
ingly is counter-clockwise in the iron. The 
relative speed of the magnetic field in the 
four-pole rotor then is — 370 x 10/4, also 
counter-clockwise. The absolute speed 
therein is clockwise and = 970 — 370 x 
10/4 = 45 revolutions per minute. Evi- 
dently when this field revolves clockwise 
—in the same direction as the movement, 
the four-pole motor acts as a generator. 
The action is exactly the same as that 


Fig. 38. 


prime motor itself and in opposite direc- 
tion to the differential concatenated speed 
proper. Consequently there is not even 
here when starting any possibility of get- 
ting the wrong speed instead of that de- 
sired. But suppose that the ten-pole mo- 
tor had been the primary motor. Evi- 
dently the starting would take place in the 
same way as before, but when the speed of 
600 revolutions is reached the motor 
would not get up any higher, but would 
continue to run and develop torque as 
soon as the speed falls a little short of 600 
revolutions per minute. That, however, 
also with this connection the differential 
speed of 1,000 revolutions (minus slip) 
works just as well as with the other con- 
nection will be clear from the following: 

Suppose that the connections are ex- 


actly as before described for differential 


concatenation only, with the difference 
that the generator is connected to the 
stator winding of the ten-pole motor and 


of any induction motor with its primary 
element rotating, running at a higher 
speed than synchronism. Now the cur- 
rents from this generator are used to speed 
up the ten-pole motor, when at the same 
time evidently the torque required for 
running the four-pole generator part of 
the system is subtracted from the ten-pole 
motor part. The case is analogous to this: 
Take a regular induction motor and con- 
nect not only its primary but also its sec- 
ondary to the source of electricity. Then 
with proper connections we can obtain 
twice the regular synchronous speed of the 
motor. 

That the ten-pole part of the motor sys- 
tem in this case acts as a motor and not as 
a generator can be proved in this way. 
When in an induction motor the speed of 
the rotor falls short of the synchronous 
speed, then the current induced in the sec- 
ondary winding is nearly in phase with 
the electro-motive force that produces it, 
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that is to say, the rotor winding carries 
what might be called a generator current. 
If then the rotor increases its speed so as 
to exceed that of the revolving field of the 
primary then the electro-motive force in- 
duced in the secondary part (rotor wind- 
ing) would change its phase by 180 de- 
grees in relation to the magnetic field; 
hence it is clear that the current in the sec- 
ondary winding now has to be in opposi- 
tion to the phase of the electro-motive 
force, that is to say, in order to make an 
induction motor work as a motor above 
synchronism its secondary winding should 
not itself generate its current, but a cur- 
rent has to be let into it against its own 
electro-motive force. This is exactly what 
happens in one motor here as we have 
pointed oat that the four-pole side acts 
as a generator and then, of course, the 
electro-motive force from the ten-pole 
rotor acts as a counter-electro-motive 
force. 

On account of this we find that also 
with this connection the motor will act as 
a motor with 10 — 4 =6 poles just the 
same, but that it will not by itself get up 
to the right speed, but has to be speeded 
up by some outside force. 

Having now described the methods of 
the differential concatenation in com- 
bination with the direct one the next ques- 
tion is this: Wha: advantage can be de- 
rived from this arrangement for railway 
work. Immediately it will be clear to a 
student of these matters that one advan- 
tage of an important nature ia the pos- 
sibility of using economically four differ- 
ent speeds instead of two. (As a matter 
of fact the method of getting three differ- 
ent speeds has been known for some time, 
but so far as the writer is aware it has not 
yet been used for traction purposes.) 
When running over a road with consider- 
able grades we now have the possibility of 
working the motors at different torques 
corresponding to the different speeds and 
still have the same output of the motors, 
i. e., a practically constant current. As 
is well known, this is not the case with 
the series motor. When this motor in- 
creases its speed, not only the torque but 
also the output becomes less, and can be 
increased only by cutting out part of the 
field, an arrangement which is less satis- 
factory as it often causes a liability of 
sparking. With the methods described 
above on the contrary it is possible over 
almost the whole range to increase the 
torque above the normal, if that should 
be considered desirable—for instance, 
in order to make up for lost 
time. This is shown graphically in 
Fig. 4, which shows a curve of 
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torque and speed for a series motor and 
for a combination of polyphase motors. 
While the direct-current motor can not at 
higher speeds develop torque above the 
curve “on loop,” the alternating-current 
motors can at will momentary develop 
anything up to the dotted line. When 
using this system the task of the motor- 
man will consist only in handling the con- 
troller so as to keep the current at a cer- 
tain normal value, not only when acceler- 
ating but also when running. 

There is, however, one question more, 
and which is really fully as important as 
those already dealt with, viz., how is the 
economy in starting.: This is the vital 
point for a considerable part of traction 
work projected just now. In order to see 
the result of the three and four-speed ar- 
rangements in this direction, it is neces- 
sary to choose special cases—different com- 
binations giving different economy. As 
an example, take for the four-speed sys- 
tem two motors, one giving 2.5 times the 
speed of the other; for the three-speed ar- 
rangement, two motors, one giving fifty 
per cent more speed than the other, and 
compare the results of these combinations 
with the regular concatenated connection 
of two similar motors with the single 
motor and the direct-current series motor 
as to economy in starting. In order to 
find the relative economy we shall first 
consider the loss in secondary resistance 
outside the motors, that is to say, the loss 
if there were no losses in the motors them- 
selves. When such an induction motor is 
brought up to full speed from standing 
still and with a constant torque, the input 
is exactly twice the output, that is to say, 
the loss in secondary resistance is equal to 
the amount of useful work. Generally, if 
an induction motor with no losses in itself 
be brought up from a speed equals n up to 
full speed equals 1 with constant torque 
the ratio of input to output is = 2/n + 1. 

Applying this formula to the different 
cases we find, if the useful work is unity, 
the input in clectrical energy in the dif- 
ferent cases: 


1:0 The single motor 2/0 + 1.1=2. 

2:0 Two similar motors; concate- 
nated connection used up to half of nor- 
mal speed: Energy developed by motor 
up to half speed = 4; accordingly 


2 2 
oti Xit Oe ł5H 


3:0 Two motors with relative speeds 
1:1.5: giving three speeds 0.4 : 0.667 : 1. 
Energy stored up at these three speeds 


= 0.16 : 0.444 : 1 accordingly 
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2 2 
0+1x016+ 04 +1 x 
0.67 
2 
(0.444 — 0.16) + 0.67 +1 x (—0.444) = 


0.32 + 0.355 + 0.667 = 1.342. 
4:0 Two motors with relative speeds 
1: 2.5 giving four speeds = 0.286 : 0.4 
: 0.677: 1. Energies corresponding to 
these speeds = 0.082 : 0.16 : 0.444 : 1. 
Input accordingly 
. 2 
Oi x 0.082 + 0.286 +1 x 
0.4 
2 
(0.16 — 0.082) + 0.4+ 1 x 
0.67 


2 
0.67 + 1 oe 
0.444) = 0.164 + 0.091 4 0.355 + 
0.667 = 1.277%. 

In order to compare these results with 
the economy in starting with direct-cur- 
rent motors we assume a series motor 
having no losses in itself; then the econ- 
omy, when starting, is depending on at 
what lowest speed we can obtain the full 
counter electro-motive force. An assump- 
tion which corresponds fairly well to 
regular good engineering is, that the full 
clectro-motive force is reached at a speed 
of two-thirds to three-quarters of the full 
speed. When connecting the motors in 
series this will accordingly correspond to 
a speed of one-third or three-cighths of 
full speed when the changing over from 
series to connection to parallel is accom- 
plished. Using the same formula as be- 
fore, which is here equally applicable, we 
find input in electrical energy in order to 
obtain a useful work of unity: 

2:0 Full voltage rendered by the 
motors at % of full speed. 

Energy required = 


2 1 2 41 
041% 9 1033341 x (3—3) + 


a— $) = 


0.222 + 0.444 + 0.555 = 1.222. 


2:0 Full voltage rendered by the 
motors at } of full speed. Energy re- 
quired = 


(0.444 — 0.16) + 


9 9 9 
(6 — a) T (1 E 18) 
0.281 + 0.562 + 0.437 = 1.281. 
Comparing these results we find that 


neglecting the losses in the motors them- 
selves, the economy in starting, when 
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using the combination of direct and 
differential concatenated connection, can 
be made very nearly the same as in direct- 
current work, and that the three-speed 
concatenated connection gives an input of 
something like six to seven per cent more, 
the regular concatenated connection with 
two similar motors an input of about 
twenty per cent more than the direct- 
current and four-speed alternating system 
and finally the single alternating motor 
an input of about seventy-five per cent 
more. Now taking into consideration the 
losses of the motors themselves in order 
to get a really fair comparison of the rela- 
tive merits we may assume the efficiency 


of the series motor and an induction mo- 


tor at full load the same; say ninety-two 
per cent—the efficiency of two motors in 
concatenation will then come to something 
like eighty-two per cent (or even eighty- 
four with a low periodicity, say twenty- 
five cycles) ; let us, however, assume only 
eighty-two per cent. If this is taken into 
consideration and the time during which 
the motors work with their different eff- 
ciencies, in different connections is also 
considered, we get the following results: 

Electrical energy for obtaining unity 
useful work in starting up to full speed 

1:o The simple alternating motor 
2.17. 

2:0 Two similar motors: concate- 
nated connection used up to half of nor- 
mal speed = 1.72. 

2:0 Two motors with relative speeds 
l : 1.5, giving three speeds: 0.4 0.667 
TEER 

4:0 Two motors with relative speeds 
1 : 2.5, giving four speeds: 0.286 : 0.4 
: 0.667 : 1 = 1.45. 

5:0 Continuous-current series motors 
operating in series up to 4 of full speed 
and resistance entirely cut out at $ of 
full speed = 1.33. 

6:0 Continuous-current series motors 
operating in series up to 3 of full speed 
and resistance entirely cut out at ł of 
full speed = 1.4. 

In these calculations some factors of 
minor importance are neglected. Con- 
sidering for instance the iron losses in the 
secondary of the induction motors when 
accelerating would make the figures 
slightly more favorable to the direct- 
current series motors. On the contrary, it 
should be observed that there is an ap- 
proximation in favor of the serics motor 
to assume that connected in series they 
get up to fully half of the speed, when 
connected in multiple with same current. 
These approximations, however, will 
cause very small influence on the results 
obtained. 
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Now, taking into consideration the 
energy which can be returned to the line 
by means of alternating-current motors 
it is evident that also in this respect an 
advantage is obtained over the simple con- 
catenated connection. 

Taking the three-speed combination 
we find it possible to brake electrically 
and return energy to about 0.43 of the full 
speed and with the four-speed combina- 
tion down to about 0.31 of the same. 

Theoretically it would be possible, when 
braking electrically, with the three and 
four-speed arrangements to do it in steps, 
but as this would mean a slower stopping, 
reference is here only made to applying at 
once the full braking torque correspond- 
ing to the concatenation giving the small- 
cst speed. 

l:o Single motor—no energy. 
2:0 Two similar motors. 

Braking down to about 0.54% speed. 
Energy restored when braking from 
speed = n down to the least possible = n, 
with that connection = 2 n/n +n x 
efficiency of motor acting as generator 
x energy taken from moving masses. 

When using motors in concatenation 
for braking it must be borne in mind that 
it is not possible to obtain a negative 
torque until the speed has come down to a 
certain percentage of the full speed. This 
percentage is dependent on the resistances 
of the conductors and may vary consid- 
erably. For the purpose of getting a com- 
parison it is here assumed that the elec- 
trical braking can begin at a speed of 0.9 
of the synchronous speed. 

In this case, energy accordingly is 
taken from moving masses from 0.9 down 
to 0.54 of full speed. Accordingly if effi- 
ciency be taken equals 0.82 

2.0.54 
(0.81 — 0.29) X 0.54 + 0.9 X 0.82 = 0.32 
3:0 Three-speed motors as before. When 
braking connect immediately in concate- 
nation so as to be able to use the same con- 
nection down to 0.43 of full speed. 


Energy restored = 


a aS a ae e 


4:0 Four-speed motors as before. When 
braking connect directly for being able 
to brake down to a speed of 0.31 of full 
speed. 
Energy restored = 
2.0.31 o 
(0.81 — 0.096) x 0.31 + 0.9 x 0.82 = 0.3 
The results so far obtained would cor- 
respond to reality in such cases where 
gearing is not made use of; if gearing is 
used, the loss therein should be taken 
into consideration. This loss can gener- 
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ally be estimated at about five per cent; 
it must, however, be borne in mind that 
in the case of differential concatenation it 
may amount to somewhat more, since the 
power transmitted through the gearing 
really is more than the resultant power. 
In the table below, where the results are 
brought together, this increased loss is, 
however, neglected. The table gives a 
comparison of the different systems as to 
input, the motors for starting up to full 
speed and electrically braking down as far 
as possible. 


RELATIVE AMOUNT OF ENERGY CON- 
SUMED. 


ee Accelerating 
Accel rating and Electrically 


only. Braking. 
With- with | With- with 
Gear- ar- | Gear- r 
ing E ing & 


D. C. motor. resistance | 

entirely cut out at 3 

full speed...........85 1.33 14 1.38 1.4 
D. C. motor, resistance 

entirely cut out at 34 


full speed. ...sce.ee0e 1.4 1.48 | 1.4 1.48 
A.C motor, simple...| 2.17 2.29 2.17 2.29 
A. C. motors regular: 

concatenated con- 

nection.. es sade Lex! 1.68 1.77 1.36 1.47 


A. C. motora. three 
speeds: 0.4: 0.67: 1 

A. ©. motors. four 
speeds: 0.255: 0.4: | 
MOT 3 Diere easees cs 
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and then transformed into direct in con- 
verter stations, whereas with polyphase 
motors on the cars simply static trans- 
formers can be used, giving a difference in 
loss of at least five to seven per cent in 
favor of the alternating-current motors, 
the comparison comes out still more in 
favor of these. An advantage also for 
them is that there is no need for high 
voltage in the rotating parts of the mo- 
tors; the rotor windings can be arranged 
for any desired voltage, thus giving the 
designer full liberty to choose this so as 
to get the most convenient winding. 
The author is fully aware of the draw- 
backs inherent to the alternating system 
such as the necessity of using a double 
trolley—the lag, etc., and admits that in 
many cases this system is entirely out of 
question, for instance, only on account of 
the double trolley, but for elevated roads 
and for underground work this matter 
hardly comes into consideration, and in 
many other cases the drawbacks of the 
alternating system will probably be more 
than outbalanced by its greater economy. 
One thing more should be mentioned. 
Probably it will be pointed out that there 
will be difficulties introduced by making 
one of the motors of 2.5 times the torque 
of the other. To this the author would 


COMPARISON OF 


A Series Motor 

8 on Loop 

C. Concatenated Pair A. C Motors 
D . 


with twice Normal Current 


Fig, 4. 


Admitting that the polyphase motor, 
as a rule, is fully as efficient as the serics 
direct-current motor, it may be consid- 
ered that when working on an even road 
the difference in energy consumption will 
be negligible, then it would appear that 
by using the four-speed arrangements of 
concatenated connection it would be pos- 
sible to get a more economical method of 
working electric roads than by means of 
the direct-current system with series mo- 
tors. Considering at the same time that 
for greater distances the electric energy 
has to be generated as alternating current 


reply that the best solution probably in 
many cases will be to connect in con- 
catenation one motor with two or three 


others in parallel—for instance, with a 
locomotive with four axles, have three of 


the motors of a slower running type than 


the fourth, and of a current-carrying ca- 
pacity something like one-third of this 
one. The same arrangement could be 
used for an ordinary double-truck car with 
four motors. For cars with only two 
axles the best arrangement will probably 
be with only three-speed connection, and 
then there will be very little difficulty, 
the difference in torque of the two motors 
not being so considerable. 
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WHAT IS THE BEST METHOD OF CAR- 
ING FOR CONSUMERS’ COPMPLAINTS.* 


BY IRVIN BUTTERWORTH. 


The manager of the Denver Gas and 
Electric Company is convinced that no 
time or moncy is spent to better advan- 
tage in the conduct of a gas or electric 
lighting business than that devoted to the 
giving of prompt, thorough and satisfac- 
tory attention to all complaints and re- 
quests received from consumers. In the 
case of a quasi-public corporation, popu- 
larity is almost synonymous with pros- 
perity, and nothing contributes more to 
the former than the patient hearing of 
customers’ complaints and requests, and 
prompt and careful attention thereto. It 
is said that the Chinese offer sacrifices to 
the devil because the Lord is already on 
their side, and on a similar theory an 
hour spent in trying to satisfy one dis- 
eruntled consumer is a much better use 
of time than devoting it to the entertain- 
ment of customers who are already 
friendly. The manager of a gas or electric 
light company must also bear in mind the 
naturally hostile attitude of the average 
citizen toward quasi-public corporations, 
and nothing can so quickly establish 
cordial relations between a company and 
the community as painstaking and court- 
eous treatment of cach individual con- 
sumer, however unreasonable, or however 
small his consumption. Each consumer, 
however small or obscure, has a certain 
influence on a certain element in the com- 
munity, and to send him forth with a 
good feeling toward the company and 
talking well of it among his friends, is 
surely worth the time and effort required 
to put him in this frame of mind. There 
is a wide difference, measured in its effect 
upon the company’s welfare, between the 
extremes of abuse and praise on the part 
of even its humblest and most unreason- 
able customer. The greatest prosperity 
and the smoothest sailing will be found to 
lie along the line of best individual treat- 
ment of customers, irrespective of the 
price and quality of the product supplied, 
and no manager should rest easy so long 
as he knows there is a single dissatisfied 
customer on his company’s books. “The 
writer recently devoted an hour of his 
time, together with that of his chief com- 
plaint clerk, to satisfying the doubts of 
one of our most obscure and least in- 
fluential customers whose bills did not 
average $1 per month, and we consider 
that our time was well spent. 

In carrying out in practice the fore- 


* Read before the National Electric Light Association 
at its twenty-fifth convention held at Cincinnati, Ohio, 
May 20, 21 and 22, 1902. 
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going theory, the Denver Gas and Elec- 
tric Company has in operation a very 
complete system for receiving, recording 
and attending to complaints and requests 
received from its customers, which we re- 
gard as one of the most important 
“bureaus” of our office. It is in personal 
charge of what we call our “order clerk,” 
whose sole duty is to receive complaints 
and requests from customers and have 
them promptly and satisfactorily attended 
to. He is designated as “order clerk” 
rather than complaint clerk, and the sign 
over his window reads “Orders” rather 
than complaints, because, while we en- 
courage customers to make their com- 
plaints known, we want each one to think 
that his is the only complaint made. It 
certainly does not help a company’s repu- 
tation for careful and accurate work and 
fair dealing to have it known and adver- 
tised that a special department must needs 
be maintained for taking care of com- 
plaints; nor does it lessen the customer’s 
real or imaginary grievance when he 
comes to the office to protest, for instance, 
against the size of his bill and finds that 
so many others are suffering from the 
same injustice (?) that the company has 
found it necessary to establish a separate 
department, with a special corps of clerks, 
for attending to them. 

The consumer, therefore, who appears 
at our office to enter a complaint or re- 
quest, is politely shown to the “order 
window,” which is conspicuously labeled 
and prominently located. If space would 
permit, the order clerk would be provided 
with a separate and closed room in which 
all complaining customers could be re- 
ceived and seated, and thus be treated 
with a degree of courtesy and considera- 
tion that would of itself have a mollifying 
effect; while, at the same time, other cus- 
tomers waiting outside or attending to 
other business at adjacent windows, par- 
ticularly new applicants for service, would 
not overhear the making of complaints, 
accompanied, as they sometimes are, by 
tirades against the company. 

All complaints received at the office, 
personally, or by telephone or mail, are 
referred at once to our order clerk, who 
enters them in a large book so ruled as to 
show the reference number of the com- 
plaint and date and hour of its receipt, 
the name and address of complaint, the 
character of the complaint, the name of 
the employé sent to remedy it, the time 
such employé is sent, the time the com- 
plaint is reported as remedied and the 
work done in remedying it. An order is 
then immediately filled out, corresponding 
to the entries in the book, and turned 
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over to the shop force for prompt atten- 
tion. In urgent cases the complaint is 
telephoned to the shop for immediate at- 
tention, followed by a confirming order. 
When the workman has attended to and 
remedied the complaint, and while he 18 
still at the premises of the complainant, 
he fills out the remaining blanks on the 
order, showing the cause of the trouble, 
his method of remedying same, the date 
and his own name, and secures the signa- 
ture, at the bottom of the order, of the 
complainant, or of a responsible member 
of his family, certifying that satisfactory 
attention has been given. The order is 
then returned to the order clerk, who 
enters the facts on his record book, above 
described. He then fills out and mails 
to the complainant a return postal card, 
worded as follows: “On....... , 1902, 
you reported............ Kindly fill out 
this return postal card stating whether 
the matter has been attended to to your 
entire satisfaction. Your prompt reply 
will be greatly appreciated. Very truly 
yours, The Denver Gas and Electric Com- 
pany.” The reference number is put on 
each of these cards before sending them 
out, in order that responses not signed 
may be identified, and those that are re- 
turned are checked off on the record book. 
Of course many of the cards are not re- 
turned, but many of them are; and most 
of these report the trouble to have been 
satisfactorily remedied, many of them ex- 
pressing thanks and appreciation. Oc- 
casionally one comes back with the state- 
ment that the trouble still exists or has not 
been satisfactorily attended to. In such 
cases a second order is made out and sent 
to the shop for immediate attention, with 
proper caution to the workman taking the 
order. The returned postal card is then 
attached to the original order, and after 
the second order comes back with the 
notation that the trouble has been reme- 
died, the workman that attended to the 
original one is called upon by the order 
clerk to explain his failure to have prop- 
erly remedied the trouble. Occasionally 
such a derelict workman is brought on the 
manager’s carpet and properly disciplined 
for his remissness. In this way each man 
knows that his work is under the review 
of the management, and a high degree of 
efficiency on the part of the workmen has 
thus been developed. It is, of course, the 
duty of the record clerk to see that a re- 
port is turned in within a reasonable time 
on every order that is sent out for atten- 
tion. 

The system of entering in chronological 
and numerical order the details of each 
complaint and request, and the attention 
it receives, enables us, among other things, 
to refute satisfactorily such statements as 
“T telephoned you last month to come 
out and re-read my meter, but you never 
did it;” but the best feature of the system 
is the sending of the return postal card, 
which almost invariably pleases the cus- 
tomer and creates the desired impression 
in his mind that the company is, after all, 
interested in giving him good service and 
values his patronage. 


i 
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ARE FREE LAMP RENEWALS 
DESIRABLE ?* 


BY JAMES ENGLISH, F. ELLWOOD SMITH, 
F. W. LITTLE AND W. J. GREENE. 


J. ENGLISH. 


Fifteen years ago, after a careful con- 
sideration of this problem as it affected 
those companies that I was managing, 
and after some experimenting with the 
other method of charging for renewals, 
we adopted the plan of free renewals and 
have found it beneficial and wise. 

We found that when the customer paid 
for his renewals a large portion of them 
would burn the lamps until they were 
“black in the face;” that renewals would 
only be made by them, practically, 
when the lamps broke. This re- 
sulted in extremely poor lighting 
service. We could devise no way 
to induce the user to renew his lamps with 
even reasonable frequency as long as he 
had to pay anything for the lamp, but 
that he would let the lamps burn until 
they broke, and complain to us that our 
service was poor. It was very evident that 
we could not expect to render satisfactory 
service under such conditions, and unless 
our service was good other illuminants 
would take its place. 

A short experience in renewing lamps 
demonstrated the fact that if we were to 
do this work advantageously some definite 
system should be employed. The necessi- 
ties of such a system seem to be that: 

First—Lamps should be renewed often 
enough to ensure the lamps in service 
maintaining a given candle-power during 
that service, or a limitation in fall of 
candle-power. 

Second—The renewals should be made 
in such a manner as to cause no annoy- 
ance to the user. 

Third—Renewals should be made often 
enough to obviate, practically, the neces- 
sity for customers ever calling for new 
lamps to replace those burned out. 

Fourth—The system adopted should be 
one that would effect the desired end in 
the most economical manner to the com- 
pany. 

Referring to the first requirements, we 
determined that a variation of two candles 
during the use of the lamp was as large 
as would furnish satisfactory service. 
Testing soon demonstrated the fact that 
with three and one-half-watt lamps we 
could not get an average burning of over 
400 hours and keep the lamp within the 
above limits. In the early days we did not 
in practice obtain such good results, but 

* Read before the National Electric Light Association 


at its twenty-fifth convention, held at Cincinnati, Ohio, 
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with the gradual improvement in the lamp 
we have reached a point where each and 
every lamp we put out can be relied upon 
to maintain its light within the limit. 
Starting at sixteen candle-power they 
will all be at least fourteen candle-power 
after 400 hours’ burning. 

We therefore adopted a principle that 
all lamps on our circuits should be 
changed once in 400 hours. It was quite 
clear that with a widely varying character 
of service if we changed uniformly all 
lamps at a given date we should remove 
many that had burned but a few hours 
and were good for many hours longer. It 
was equally plain that we could not assort 
these lamps in the places of installation, 
but we could bring all of them into the 
station and then sort them by a photom- 
eter, discarding all lamps that were not 
sixteen candle-power and putting in stock, 
to go out again, all that were sixteen 
candle-power. This method we have fol- 
lowed in our different stations for over 
seven years. We change every lamp on 
our mains four times per year, usually in 
February, May, August and November. 
We find that this results in very few 
lamps having been used over 400 hours. 
We find that forty per cent of the lamps 
we have changed and brought in are six- 
teen candle-power, and all right to go out 
again. | 

The results of this method have been 
fine, and the experience of ten years has 
demonstrated : | 

First—That all our lamps while in serv- 
ice are at least fourteen candle-power, or 
not at any time during their service more 
than two candles below the initial candle- 
power. 

Second—This method delights the 
users, who feel they are really getting 
something for nothing. That we no 
longer have occasion to send out lamps 
between periods of changes, and rarely 
hear of a broken lamp. 

Third—That the cost to the company 
of this method is at least no greater than 
that of the ordinary method of making 
free renewals. 

Fourth—That the general effect on our 
business has been remarkably satisfactory ; 
that our lighting is good, better than any 
I have ever had occasion to examine. 

Fifth—That we have now passed be- 
yond the point of complaints of service, 
so much so that we rarely see or hear 
from a user, unless it be on the question 
of rates. 

Generally, therefore, I have not the 
slightest hesitation in saying that in my 
opinion no electric lighting company can 
afford to do business in the old ways, and 


that the sooner lighting companies recog- 
nize the inherent weakness of the incan- 
descent lamp itself, and devote their en- 
ergies to attempting to obviate the ill ef- 
fects of this fault on the business, the more 
successful they will be. 


F, ELLWOOD SMITH. 

I used to believe thata lighting company, 
whether it were a gas company or an elec- 
tric light company, should own nothing 
whatever inside of a customer’s building 
except the meter ; that the customer should 
provide all the necessary shut-offs, pipes 
or wires, the fixtures, and the gas burners 
or the electric lamps. The business of a 
gas company being to furnish gas and 
that of an electric company being to fur- 
nish electricity, I claimed that the com- 
pany’s responsibility ceased when it had 
delivered the goods of proper quality and 
quantity at the meter. Theoretically, this 
may be true, but practically it is not the 
best method. If customers use arc lamps 
it 18 almost necessary that the company 
furnish and care for the lamps, and I 
think that all electric hght managers are 
agreed on this point. In the matter of 
furnishing incandescent lamps, however, 
there is a difference of opinion, and in- 
candescent lamps are furnished on a num- 
ber of plans. 

In my own experience, for a number of 
years I required my customers to buy all 
their lamps, either from our company at 
cost, or elsewhere if they saw fit. They 
usually saw fit to buy elsewhere, getting 
an inferior lamp for less money, or not 
buying at all, and thus not using the elec- 
tricity. To the average customer all in- 
candescent lamps are alike, except that 
some are marked sixteen candle-power 
and others twenty-four candle-power, 
eight candle-power, etc. The customers 
know and care nothing about voltage and 
efficiency. I have found lamps used on 
our circuits consuming five watts per 
candle-power, and the customer thought 
he was getting a bargain when he bought 
this lamp for fifteen cents instead of pay- 
ing us twenty cents for one of our lamps, 
which would consume only 3.1 watts per 
candle-power. Many a time I have found 
110-volt lamps on our 104-volt circuit and 
customers finding fault with us because 
they did not get a good light. When cus- 
tomers have to pay for new lamps they 
will use the old lamps just as long as they 
will burn, and if one lamp does not give 
light enough, two must be used, and then 
the bill is large and the customer has a 
double kick coming to the company—the 
light is dim and the bill is large. Under 
such conditions the frequent result is a 
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notice to the company to discontinue the 
service. 

Several years ago I retained a number 
of customers that were dissatisfied, by 
simply giving them a few new lamps and 
proving to them that the trouble was in 
the lamp and not with the current. The 
results were so satisfactory in such cases 
that I was obliged to become converted 
to the free-renewal belicf and to give my 
customers a new lamp for every old lamp 
returned. It is impossible to educate cus- 
tomers so that they will buy good lamps 
when needed, and, therefore, in order to 
give good service the company must take 
the matter into its own hands and give 
free renewals. | 

The cost of the lamps is a necessary ex- 
pense, just as much so as is fuel. A cus- 
tomer using a dim lamp of, say, twelve 
candle-power, is paying for, say, thirty- 
seven watts. You give him a new lamp 
giving sixteen candle-power and consum- 
ing, say, fifty watts, and he will be satis- 
fied with the light and willing to pay for 
the additional current. You will very 
soon get back the cost of the lamp and get 
an increased revenue and a satisfied cus- 
tomer. I urge our customers to change 
their lamps often, and if a lamp is dim 
to remove it. This request is printed on 
every monthly bill. We do not give new 
lamps in exchange for broken lamps, and 
exchange free only eight-candle-power, 
sixteen-candle-power and twenty-four- 
candle-power lamps. We sell new lamps 
of these candle-powers to our customers 
at ten cents each. We will get for our 
customers any other style of lamp and 
charge them the actual cost to us. 

I have not adopted the method of send- 
ing men to the customer’s house and re- 
placing his lamps, but I try to keep the 
dim lamps weeded out by circulars and 
notices on the monthly bills. This plan 
works fairly well, and I do not often have 
complaint of dim lights. I confess, how- 
ever, to believing that a periodical sys- 
tematic renewal of lamps on the circuits 
is a very good thing. 

All lamps returned are photometered, 
and if of sufficient candle-power are put 
into stock to be used again. We retain 
those giving fourteen candle-power, and 
use them near the centre of distribution, 
where the voltage is a little greater. 

I do not believe in furnishing free the 
first installation of lamps, especially in 
residences, because in a great many in- 
stances the return per lamp will be very 
small, and I believe that the cost of the 
first lamps will not keep away any de- 
sirable customers. I believe that every 
company furnishing electric current for 
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incandescent lighting ought, for its own 
good, to furnish free incandescent lamp 
renewals. 


F. W. LITTLE. 

The question of free-lamp renewals has 
been but lately considered by the Peoria 
Gas and Electric Company, and we have 
had no opportunity to observe the results 
of such a policy in this community. The 
supply business of this city has been car- 
ried on entirely by the local supply com- 
panies under a general understanding that 
we would not interfere in their territory 
further than selling incandescent lamps 
at practically cost. 

Our rates for electric current are very 
low, being limited by the terms of the 
ordinance under which we are working to 
ten cents per kilowatt-hour as a maximum. 

During the last three years we have en- 
tirely remodeled our generating plant and 
distributing system, entailing a large ex- 
pense, and requiring a change of voltage 
of our secondaries from 52 to 104 volts, 
thus necessitating a change in consumer’s 
lamps. This was done by an exchange on 
the basis of a charge of twenty cents for 
each new 104-volt lamp, and an allowance 
of ten cents for each fifty-two-volt lamp 
replaced. This resulted in bringing up 
the incandescent lamps on our system to 
a very good standard at a low cost to the 
consumer. 

The above conditions have delayed our 
making any reduction in the selling price 
of lamps. We are now, however, consider- 
ing selling lamps at cost and renewals at 
a nominal price where consumers turn in 
burned-out lamps of the brand we handle. 
We believe this will ensure the use of first- 
class lamps on our circuits and the freer 
use of current, due to the low cost of the 
lamps, without entirely cutting off the 
revenue from lamp sales. If results in- 
dicate that the step is unprofitable, the 
loss will not be as serious as if we fur- 
nished free renewals; while if results in- 
dicate that a further reduction in the price 
of lamps would be advantageous, we are 
in favorable position to make it. The re- 
newal of lamps at a low cost, or free of 
cost, to the consumer must be considered 
largely as an advertisement and a talking 
point in favor of the use of electric cur- 
rent in preference to other forms of light. 
But where established rates for current 
are such that concessions must be care- 
fully counted before being allowed, we 
think it good policy to make each con- 
cession count for as much as possible. 


W. J. GREENE. 
From 1888 to 1893 free-lamp renewals 
were furnished by us. In 1892 it became 
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evident that the net earnings were not 
keeping proper pace with the growth of 
the plant and the increased investment. 
In 1893 this condition became critical, 
and a change of some kind became im- 
perative. Two reforms were instituted— 
one, the adoption of a minimum charge 
proportional to the maximum-burning 
lamps; the other, the discontinuance of 
free-lamp renewals. The desired results 
followed. ‘These changes were soon fol- 
lowed by the adoption of a two-rate sye- 
tem in connection with the minimum 
charge, so that consumers upon whom fell 
the heavier cost of lamp renewals were 
many times compensated for such ex- 
pense by the lower cost of service. 

The reasons originally advanced in 
favor of charging for lamp renewals 
were: 

First—Reduction in operating expenses. 

Second—Consumers had been accus- 
tomed to maintaining equipments in all 
other methods of lighting, except arc 
lamps, and this company considered lamp 
renewals a legitimate expense to be borne 
by consumers. Nearly all of our cus- 
tomers concurred in this view. 

The reasons for continuing present ar- 
rangements until such time as local con- 
ditions may make desirable the furnishing 
of free-lamp renewals, are: 

First—The rapid increase of business, 
in the face of hard compctition with gas, 
being difficult to provide for with in- 
creased capacity, owing to manufacturing 
delays and engincering difficulties, makes 
any check to growth, as may result from 
charging for lamp renewals, desirable. 

Second—Lack of facilities, under 
present oflice arrangements, to carry & 
supply of lamps and conveniently serve 
consumers with lamps from the office. 


Lamps, supplies and construction work 


are furnished by local supply houses which 
are, on the whole, furnishing consumers 
with a good lamp at figures slightly in 
advance of cost. 

‘Third—Advantages accruing to supply 
houses from handling lamps and the 
better service they can render us in re- 
turn. | 

Fourth—Avoidance of the extra time 
required on the part of the management, 
and extra cost of rental for storage room, 
labor and lamps. 


In a recent United States patent it is 
stated that the amount of arsenic to be 
used in brass casting varies between 0.001 
per cent to about 0.25 per cent, although 
the latter amount is for extreme cases. 
An alloy consisting of about sixty-three 
per cent of copper and thirty-seven per 
cent of zinc is said to be excellent, prac- 
tically perfect results being obtained by 
using about 0.05 per cent of arsenic. 
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WHAT EFFICIENCY LAMP SHOULD BE 
USED, AND HOW MAY THIS EFFI- 
CIENCY BE DETERMINED FOR ANY 
PARTICULAR STATION ?* 


A DISCUSSION BY HENRY L. DOHERTY, 
‘SAMUEL E. DOANE, L. G. VAN NESS 
AND FRANCIS W. WILCOX. 


New York, March 7, 1902. 


Mr. S. E. Doane, Marlborough, Mass. 

Dear Sir—The National Electric Light 
Association has departed somewhat from 
its usual programme methods, to the ex- 
tent of substituting for papers written 
discussions of certain subjects considered 
of great importance to the various central 
station managers. One of the subjects 
selected is, “What Efficiency Lamp Should 
Be Used, and How May This Efficiency Be 
Determined for Any Particular Station ?” 

My own views are that the efficiency of 
the lamp, assuming that we are using as a 
standard a lamp of sixtecn candle-power, 
should be placed at that point where cost 
to the central station for the supply of 
current just balances the cost of lamp re- 
newals, and that when this point has been 
determined for a sixteen-candle-power 
lamp, then all the other-sized lamps 
should have an efficiency that would bring 
the cost of lamp renewals to the same 
point per kilowatt-hour consumed. In 
other words, when lamp renewals for any 
given efficiency lamp cost any more than 
it would cost the central station to supply 
additional current to yield the same 
amount of light from a lamp of lower effi- 
ciency, they should adopt this lower- 
efficiency lamp. 

I do not think our rate of charges to 
the consumer should be considered at all 
except that we can afford to make a re- 
duction in rate for the lower-efficiency 
lamps used. The only cost I see to the 
electric company in using lower-efficiency 
lamps would be boiler fuel and boiler- 
room labor,and costs incidental to a larger 
equipment. Boilers, engines, dynamos, 
conductors and transformers would have 
to be increased, and this would add addi- 
tional costs for interest, taxes and de- 
preciation on this increased investment. 

Henry L. Douerty, President. 


Marlborough, Mass., April 2, 1902. 
Mr. Henry L. DOHERTY, 

President National Electric Light 

Association. 

DEAR Sir—In accordance with your 
letter of the eleventh ultimo, I have tried 
to find some points of difference, but I 
can’t see that we can differ at all. You 


m. 


* Read before the Na ional Electric Light. Association 
at its twenty-fifth convention, held at Cincinnati, Ohio, 
May 20, 21 and 22, 1902. 
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have put the whole matter so clearly that 
all I shall attempt to do will be to point 
out some facts that may or may not be in 
your possession. If not, they will be of 
use to you. 

Of course, as you say, the cost of a lamp 
to a station includes the cost of the power 
it consumes during its life. 

I was told not long ago by a station 
manager that he preferred to use 3.5- 
watt lamps as his station was loaded now; 
he could not get any more equipment, 
as considerable outlay would be necessary 
to extend the station for it and the money 
for this could not be conveniently pro- 
cured. 

He must also hold up his income, and 
he was in business to sell current. He 
was selling all he made, and any pressure 
that would be brought to bear to reduce 
customers’ rates would be in the nature 
of a demand to sell current as cheaply as 
some neighboring town, without regard 
to whether the monthly bills were lower 
or otherwise. He said he was prepared to 
burn 3.1-watt lamps as soon as his in- 
creasing load—increase that he could not 
avoid-—overloaded his apparatus danger- 
ously. He said he would increase his ex- 
penses by using 3.1-watt lamps, and would 
not increase his income. 

That was the other view of the matter. 
This view is what I used to combat. 

You evidently believe it pays to furnish 
a man with his light at as low a figure as 
is consistent with good business profit, 
and to do a large business. So do I. 

Any central station man can say: “If I 


burn a lamp in this socket continuously 
for a year it will cost me so much for 
energy and so much for renewals,” in- 
cluding in the first all charges for all 
purposes except the actual cost of the 
lamp, cost of freight on them, photometer 
work, etec., and including in the latter the 
cost of the lamp, etc. 

By making three columns and heading 
one 3.1 watts per candle, the second 3.5 
watts per candle and the third four watts 
per candle, it would not take long to find 
out which was cheapest. 

To facilitate such an operation, here are 
some figures: 

100 To 130 VOLTs. 


Life to 30 per cent 


Candles Initial Candles Ultimate Life 


3.1-wpe8.5-wpe 4-wep | 3.1-wpc 3.5-wpe 4-wpe 


8 sees 175 400 eaters 210 500 
10 eens 185 425 es.. 230 550 
12% 95 1% 380 120 250 450 
16 100 175 340 130 210 375 
19 90 150 340 12 165 310 
24 80 150 820 110 225 840 

- 80 140 300 100 225 340 
50 70 120 260 100 170 
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These percentages in round figures arc 
approximately accurate, and will hold 
under any reasonable conditions of lamp 
quality and voltage variation so long as 
the 3.1-watt lamp is taken as a basis. 

I say this because any maker that can 
make a 3.1-watt lamp that will meet his 
guarantees, will have no trouble with 
those of 3.5 and four watts. 

S. E. Doane. 


BY L. G. VAN NESS. 


For the purpose of these calculations 1 
will assume: That sixteen-candle-power 
lamps only are to be considered; that the 
life of lamps on perfect regulation is, for 
3.1-watt lamp, 420 hours; for 3.5-watt 
lamp, 750 hours, and for four-watt lamp, 
1,500 hours; that lamps will be changed 
periodically by the company, and these 
changes made often enough so that lamps 
burned until midnight will not exceed 
their normal light. 

The most desirable efficiency of lamps 
will then be determined by: 

First-—The average regulation of the 
circuits. 

Second—The generating costs that are 
strictly proportional to output. 

Third—IJnvestment per kilowatt capac- 
ity of the station. 

Iourth—The average consumption per 
lamp per year. 

Fifth—The charge per kilowatt-hour 
to consumer. 

AVERAGE REGULATION OF THE CIRCUITS. 


I have taken as the first consideration 
the average regulation, as that determines 
the life of the lamp; therefore, the cost 
of lamps per kilowatt-hour sold. With 
perfect regulation, the life of lamps is 
fairly well determined; but as none of 
us can claim perfect regulation, we are 
obliged to assume the degree of perfec- 
tion, and accept the claims of the manu- 
facturers as to the life of lamps under 
variable voltage. The manufacturers 
nearly all agree that an excess voltage of 
one per cent will reduce the life of lamps 
to about eighty-eight per cent of the 
normal. Beyond this point there is a 
wide difference of opinion, and I know of 
no independent tests to guide us in assum- 
ing the life of lamps at excess voltage. I 
will assume, therefore, that if our regula- 
tion is so bad as to be equivalent to an 
excess voltage of over one per cent, we 
should devote our attention to the im- 
provement of the regulation, and post- 
pone the question of lamp renewals tem- 
porarily. 

We have very few data at hand from 
which to determine the average cost of 
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testing and renewing lamps, but from the 
information available, I should estimate 
it at one and one-half cents per lamp re- 
newed. With lamps at sixteen cents each, 
our costs per kilowatt-hour for lamps and 
for renewing would be as follows, for per- 
fectly regulated circuits: 
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With regulation equivalent to an ex- 
cess of voltage of one per cent, they be- 
come: 
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GENERATING UNITS THAT ARE STRICTLY 
PROPORTIONAL TO OUTPUT. 


These costs affect the lamp efficiency, 
inasmuch as they are the only operating 
costs that are increased by substituting 
low-efficiency lamps for those of higher 
efficiency. The question is to determine 
the costs that are strictly proportional to 
output. 

Boiler fuel is practically the only item 
that varies with the output. 

Boiler-room labor would vary nearly in 
proportion to the output if we considered 
large stations only; with smaller stations 
the item changes but slightly with changes 
of load. 

Engine and dynamo labor is affected 
slightly in large stations and practically 
not at all in emaller ones. 

Dynamo and engine repairs are affected 
to some extent, but the items are not large 
compared with the total expense. The re- 
maining items may be considered constant 
with the small changes we should make 
by changing the efficiency of lamps. We 
can not be greatly in error if we assume 
that the fixed portion of boiler-room labor 
is equivalent to the variable portion of the 
other expense. We will therefore con- 
sider boiler fuel and boiler-room labor as 
strictly proportional to output, with 
which we will calculate the cost of extra 
current for lower-efficiency lamps. 
INVESTMENT PER KILOWATT CAPACITY. 


If we substitute lamps of lower effi- 
ciency for lamps in service, we must pro- 
vide additional capacity for the additional 
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demand ; then we must charge against the 
low-efficiency lamps the cost incurred by 
the increased investment. : 

Taxes, interest and depreciation are all 
the costs that would be affected. Calcu- 
lating these at twelve per cent on, say, 
$125 per kilowatt as investment, gives us 
$15 per year fixed charge per kilowatt ca- 
pacity of increase. 

If we substitute 3.5-watt lamps for 
3.l-watt lamps, we must increase our 
equivalent 12.9 per cent, or for each 7.7 
kilowatt, equivalent to 154 lampe, we add 
one-kilowatt capacity; thus our increased 
fixed charge would be distributed among 
the 154 lamps. This is equivalent to nine 
and three-fourths cents per lamp per year. 
Substituting four-watt for 3.1-watt lamps, 
we must increase the equipment twenty- 
nine per cent; the charge will be dis- 
tributed among sixty-nine lamps and the 
fixed cost per lamp per year is twenty-one 
and three-fourths cents. 

Substituting four-watt for 3.5-watt 
lamps, the equivalent is increased 14.3 per 
cent and the increased cost is divided 
among 140 lamps, or the cost per lamp per 
year is about ten and three-fourths cents. 


AVERAGE CONSUMPTION PER LAMP PER 
YEAR. 


The average consumption must be con- 
sidered, as the last item is a fixed cost per 
lamp per year. To reduce this to a cost 
per kilowatt-hour consumed, we must de- 
termine how much the lamps are to be 
burned. The fixed cost per lamp, as cal- 
culated above, reduced to cents per kilo- 
watt-hour for various kilowatt-hours’ con- 
sumption per lamp per year, is as follows: 


Fixed cost to change from 3.1 to 3.5 cents 

per kilowatt-houc........0000. ceeeeeens $0.48 .2 .12 
Fixed cost to change from 3.5 to 4 cents 

per kilowatt-hour ..............ee008 +. 0.54 .2%6 .13 
Fixed cost to change from 3.1 to 4 cents 

per kilowatt-hour......... Savages ess 1.03 .54 .27 


It will be seen by inspection that we 
can much better afford to increase our in- 
vestment for liberal users of light than we 
can for consumers using their lamps but 
a small portion of the time. 


CHARGE PER KILOWATT-HOUR TO 
CONSUMER. 


This consideration is more in the 
nature of a limit to the possibilities. We 
can not with impunity change from 3.1 
to 3.5-watt lamps if our consumers are 
paying for current on a kilowatt-hour 
basis, as it will raise their bills approx- 
imately 12.9 per cent. This we know will 
make trouble for all, from the manager to 
the meter reader. We may change from 
3.5 to 3.1-watt lamps, but the effect on the 
consumer avails us little. We may adver- 
tise the fact thoroughly that we have re- 
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duced the bills ten per cent and give the 
same amount of light, yet we know from 
experience that not more than ninety- 
nine per cent of our consumers will take 
our word for it and give us credit for a 
ten-per-cent reduction. We should get 
much more credit if we changed from a 
3.1 to a 3.5-watt lamp and gave a reduc- 
tion of ten per cent on the bill, although 


by doing this we really raised their bills - 


about three per cent. 

It is true that we might take on more 
business by using a more efficient lamp, 
but we ought to derive considerable bene- 
fit to repay us for doing more business for 
a less net profit. 

If we have a combination flat and kilo- 
watt-hour rate, we may change the lamps 
without materially affecting consumers’ 
bills, provided the kilowatt-hour rate is 
not too great a portion of the total charge. 
The ideal combination rate would give us 
about thirty-three per cent of our income 
on the kilowatt-hour charge, and an in- 
crease of 12.9 on this would mean an in- 
crease in the bills of about four per cent, 
which would scarcely be noticeable. It is 
evident that we should consider the charge 
to the consumer for each specific case, but 
for the sake of simplicity we will eliminate 
it by assuming that we will give a dis- 
count that will exactly balance the in- 
crease in the bills that would result if we 
substituted a lower-efficiency lamp for 
those in service. Then we may collect 
our figures for comparison in the follow- 
ing table: 


se lacvease of Fined Com os Basis 
ef Consumption pas 
per Vear of 


Same as above 


Same as above 


Current 


Same as above 


I have assumed that we have a regula- 
tion that is equivalent to one per cent ex- 
cess voltage. For a better regulation the 
cost for lamps and renewals would be de- 
creased, and for a poorer regulation 1n- 
creased. 

(To be continued.) 
— aa 

The following constituents are said to 
make a good aluminum solder: Block tin, 
twenty-eight pounds; phosphor tin—ten 
per cent phosphorus—14 pounds; lead, 
three and one-half pounds, and seven 
pounds of spelter. All dirt and grease 
should be carefully cleaned from the sur- 
face with benzine, the solder being applied 
with a copper bit. When the molten 
solder covers the surface of the metal, it 
should be scratched through with a wire 
brush, by which means the oxide is broken 
and taken up, a quick manipulation being 
necessary. | 
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The Electric Light Convention. 


The Twenty-Fifth Convention of the National Electric Light Association at Cincinnati, Ohio. 


| Special Telegram to the ELECTRICAL REVIEW. ] 
TUESDAY S PROCEEDINGS. 


INCINNATI, May 20—The Na- 
tional Electric Light Association 


began its sessions this forenoon in 
this city. There was a large and repre- 
sentative attendance and much interest in 
the proceedings was shown by the dele- 
gates which comprised many of the 
younger electrical engineers of the 


country. 
The programme was announced for the 


three days’ session as follows: 
TUESDAY, MAY 20, 1902. 


Meeting of the executive committee, 9 A. M. 
(Morning session, 10 o’clock, Conven- 
tion Hall, International Hotel.) 
Annual address by President Doherty. 
“Does It Pay to Treat Poles with Creo- 
sote, Oil or Other Compounds’—W. E. 

Moore, Augusta, Ga. 

“Performance of the Present 220-Volt 
Lamp’—Fred W. C. Bailey, Columbus, 
Ohio. 

Report of committee on standard rules 
for electrical construction and operation. 


Question box. 
(Afternoon Session, 2 o’clock.) 


“Three-Phase vs. Two-Phase for City Dis- 
tribution’ —B. A. Behrend, Cincinnati; Chas. 
F. Scott, Pittsburg. 

“Protection of Long-Distance Telephone 
Transmission Lines’—F. A. C. Perrine, 
Pittsfield, Mass.; L. Denis, Quebec; P. N. 
Nunn, Provo, Utah; P. M. Lincoln, Niagara 
Falls, N. Y.; H. G. Gille, St. Paul, Minn. 

“Boiler Firing with Oil’—Jas. W. Warren, 
Los Angeles, Cal.; H. T. Edgar, El Paso, 
Tex. 

Report of committee on legislation re- 
garding theft of current. 

Question box. 


WEDNESDAY, MAY 21. 
(Morning session, 10 o'clock.) 


“The Advantages of Gas Engines’—Chas. 
H. Williams, Madison, Wis. 

“Are Free Lamp Renewals Desirable’— 
James English, New Haven, Ct.; F. Ellwood 
Smith, Somerville, Mass.; F. W. Little, 
Peoria, Ill; W. J. Greene, Cedar Rapids, 
Iowa. 

“Hot Water vs. Steam Heating’—J. F. 
Porter, Alton, Ill.; P. H. Korst, Janesville, 
Wis.; C. R. Maunsell, Topeka, Kan.; D. F. 
McGee, Red Oak, Iowa. 

Report of committee on analysis of flue 
gases. 

i: Report of committee on uniform account- 
ng. 

Question box. 


(Afternoon session, 2.30 o’clock.) 


“What Efficiency Lamp Should Be 
Used”’—Henry L. Doherty; Samuel E. 
Doane, Marlborough, Mass.; L. G. Van 
Ness, Denver; Francis W. Willcox, Har- 
rison, N. J. 

Report of committee on photometric 
values of arc lamps—Henry L. Doherty, 
chairman. 

Question box. 


(Evening session, 8 o’clock.) 


“Display Lighting, Signs and Decora- 
tions”—Russell Spaulding, New York. 

“Possibilities of Sign and Decorative 
Lighting’—B. J. McAllister, Newark, N. J. 


THURSDAY, MAY 22. 
(Morning session, 10 o’clock.) 


“Rates’—Henry L. Doherty, Denver; 
L. A. Ferguson, Chicago; L. R. Wallis, 
Woburn, Mass.; Ralph J. Patterson, Water- 
ville, Me.; Samuel Scovil, Cleveland, Ohio. 

“What Improvement Is Desired in 
Meters’—Robert Ferris, Monmouth, IIl.; 
C. A. White, Somerville, Mass.; H. H. Scott, 
Lincoln, Neb. 

Report of committee on amendments to 
freight classification. 

Question box. 


(Afternoon session.) 


“Are Loose-Leaf Ledgers Desirable for 
Electric Companies’ Records’—G. E. Tripp, 
Boston; H. H. Fairbanks, Worcester, Mass.; 
Geo. W. Davenport, Boston; Charles R. 
Price, New Bedford, Mass. 

“What Changes Should Be Made in the 
Plan of Uniform Accounting’—J. P. Crow- 
ley, St. Paul, Minn. 

“Caring for Consumers Complaints’— 
Irvin Butterworth, Denver. 

Executive session—Reports, secretary and 
treasurer, executive committee, committee 
on amendments to by-laws, committee on 
legislative policy, election of officers, com- 
mittee on finance. 


The meeting was called to order by 
President Henry L. Doherty in the as- 
sembly room of the Grand Hotel. The 
attendance was unusually large, the num- 
ber of delegates present considerably ex- 
cecding those in attendance upon the open- 
ing session for several years past. Mr. 
James B. Cahoon acted as secretary. 

General , Andrew Hickenlooper, presi- 
dent of the Cincinnati Gas and Electric 
Yompany, delivered an address of wel- 
come in behalf of his company and the 
city to the delegates. He said: 


It affords me a great pleasure to acknowl- 
edge the compliment of being assigned to the 
agreeable duty of extending on behalf of our 
citizens and your resident fellow craftsmen 
a cordial and heartfelt welcome to “the queen 
city of the west, in her garlands dressed, on 
the banks of the beautiful river.” A city 
which, within her territorial and tributary 
limits, embraces a population of nearly a 
half million people, 200,000 of whom are di- 
rectly engaged in manufacturing enterprises, 
turning out every year products valued at 
$300,000,000, which find their way over 
twenty centering lines of railways to every 
section of the habitable globe. 

A city that contains the largest soap 
works, the biggest tannery, the most exten- 
sive lithographing establishment, the great- 
est shoe industries and a larger number of 
carriage factories than any city in the world. 

And last, but by no means least, one of the 
best equipped and most efficiently managed 
electric manufacturing plants in this coun- 
try, which, based upon its past history and 
phenomenal growth, gives promise in the 
near future of taking its place in the front 
rank of the great electrical industries of our 
country. 

From the mere nucleus of a plant, employ- 
ing but twenty men, in 1896, it has in this 
brief period of half dozen years grown to the 
dimensions you will be afforded an oppor- 
tunity of inspecting, briefly stated, having 
ultimately a producing capacity of 10,000 
kilowatts and employing 8,000 men. 

Many of the swiftly revolving presses that 
reflect the intelligence of the old and new 


world, as well as the railways of Siberia, 
the mines of Tasmania, the gold fields of 
Alaska, the great ocean liners and the stately 
battleships of our nations are to-day re- 
sponding to the energy of Bullock dynamos, 
several of which having a capacity of 3,200 
kilowatts, are now in process of construction 
upon orders from the company I have the 
honor to represent, thus presenting an im- 
pressive illustration of the possibilities of 
well-applied energy and business ability ac- 
complishing results profitable to its project- 
ors and creditable to the industries they 
represent. 

Not only do we thus point with pride to 
our various manufacturing enterprises, but 
take equal pleasure in calling your attention 
to the beauties of our suburban residence 
districts, incomparable Zoo Gardens, our 
music halls, Art Museum, Rookwood Pottery, 
Cincinnati University, our High School 
Buildings and other notable structures, the 
erection of which was made possible by 
the munificent bequeathals of McMicken, 
Springer, West, Woodward, Hughes, Cun- 
ningham, and other enterprising and public 
spirited citizens who by such commendable 
acts have endeared their names to every in- 
habitant of our city. 

To you, gentlemen, who have honored us 
with your presence, it is unnecessary to say 
more than to briefly refer to the pleasure we 
feel in extending this welcome to men who 
have by their energy, genius and scientific at- 
tainments rivaled the accomplishments of 
Aladdin with whose phenomenal success in 
the lamp business it is presumed you are all 
still more or less familiar. 

But in order that you may not claim an 
“exclusive patent” on his business methods, 
or arrogate to yourselves all the credit for 
success in changing “new lamps for old 
ones,” I desire to call your special attention 
to the fact that even in his case it became 
necessary to enlist the services of two pro- 
moting agencies—the “genius of the lamp,” 
which you may properly represent, and the 
“genius of the ring’’—a term not infrequently 
locally applied to gentlemen like myself who 
have rendered material assistance in pro- 
moting the introduction and utilization of 
the appliances which your genius has 
created. It has been said of the immortal 
Lincoln that for a time “he forged the 
thoughts that governed the world.” You, 
gentlemen, have not only forged the thoughts 
but have moulded into practical shape the 
crude ideas of others which have made pos- 
sible their application to industrial pursuits 
and business enterprises that have enriched 
the world and added materially to the com- 
forts and happiness of mankind. It is not my 
purpose to weary you with words of fulsome 
praise, but only to, as briefly as possible, 
voice the sentiments of all thinking people 
who recognize the fact that you have estab- 
lished for yourselves reputations for ability, 
energy, integrity and that type of manhood 
which marks each and every member of your 
association as distinctive characters of an 
age which in scientific accomplishments 
stands unparalleled in the world’s history. 

We sincerely hope that this, your twenty- 
fifth annual meeting, may prove no less en- 
joyable and professionally profitable than 


those which have preceded it, and when you . 


have finally exchanged all your new lamps 
and ideas for our old ones, and leave for 
your distinct fields of labor, we trust that 
each and every one may carry with them 
nought but pleasant memories of your only 
too brief visit to our city. 


President Doherty then read annual 


address of president, in part, as follows: 


It is with great pleasure that I refer to the 
progress made by this association in recent 
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years. Our membership has increased rap- 
idly, we are no longer poor and bankrupt, 
but have a proper income for the support of 
association, although a larger income would 
be very welcome and it would enable us to 
make this association a great factor in de- 
velopment of the central station business, 
which, after all, is the backbone of entire 
electrical industry. Not only is our mem- 
bership growing, but its quality is also im- 
proving. We may expect valuable work from 
our membership, as it possesses untold possi- 
bilities, but in some way the necessity must 
be impressed upon our members of their tak- 
ing a greater interest in assoclation’s work, 
and feeling a greater responsibility for asso- 
ciation progress. 


He then discussed at length the pro- 
gramme, methods under which the asso- 
ciation might progress, the province of 
association and the proper attitude toward 
other associations, the metric system, re- 
lationship to manufacturers, municipal 
and other competition, development of a 
good market, overhead and underground 
construction, and advantageous work 
which might be done by the association. 

A committee to consider the address 
of the president and report upon the 
recommendations contained in it and 
appointed was as follows: J. H. 
Perkins, Youngstown, Ohio; R. 5. 
Kelsch, Montreal, Quebec, and C. E. 
Hewitt, Elkhart, Ind. A number of 
letters of regret were read from various 
gentlemen who were unable to attend the 
convention, among them being Nicola 
Tesla, of New York; Professor Elihu 
Thomson, Lynn, Mass.; George Forbes, 
London; Professor E. L. Nicholls, of Cor- 
nell University; Dean Henry T. Bovey, of 
McGill University, Montreal; Major- 
General Robert E. B. Crompton, London ; 
S. W. Stretton, London, and Irving P. 
Lord, president of the Northwestern Elcc- 
trical Association. 

The meeting then adjourned to the ex- 
ecutive session during which a number of 
matters of importance were considered. 

President Doherty stated that he had 
appointed Mr. J. B. Cahoon  sccretary 
and treasurer of the association, and the 
appointment was ratified by the mecting. 
Mr. Frederic Nicholls said that he did not 
think the session should adjourn without 
placing upon record the esteem and re- 
gard which the association had for its late 
secretary and treasurer, Mr. George F. 
Porter. During the past years Mr. Porter 
had done much in upbuilding the associa- 
tion by his efficient and valuable services. 
Upon a due motion, a vote of thanks to 
Mr. Porter was passed. 


AFTERNOON SESSION, 


Upon the reconvening of the session 
Tuesday afternoon the following gentle- 
men were appointed to a committee to 
consider the revision of the by-laws con- 
cerning annual dues: Charles L. Edgar, 
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Boston; Frederic Nicholls, Toronto, 
Ontario, and Charles E. Hay, Springfield, 
Ill. Mr. W. E. Moore, of Augusta, Ga., 
then read his paper, entitled “Does It Pay 
to Creosote Wooden Poles for Electric 
Line Work?” ‘The discussion was opened 
by Mr. C. R. Price, and continued by 
Messrs. R. J. Patterson, A. H. Main- 
waring, Robert E. Wyant and Dr. Fred- 
erick A. C. Perrine. 

A symposium of papers upon the topic, 
“What Efficiency Lamps Should Be Used, 
and How May This Efficiency Be De- 
termined for Any Particular Station,” 
was then presented by its authors. This 
will be found in part on other pages of 
this issue. In addition to the authors 
the topic was discussed by Messrs. Arthur 
Williams, Converse D. Marsh, R. S. 
Kelsch, Louis H. Ferguson, Calvin W. 
Rice, A. J. Wurts and the president. 
There was a protracted discussion between 
Mr. Ferguson and the president regarding 
the efficiency of lamps advocated by the 
latter. 

EVENING SESSION. 


At the evening session on Tuesday, the 
interesting subject of “Consumers’ Com- 
plaints” came up for discussion. A paper 
was read by Mr. Irving Butterworth which 
is given in full on another page. A paper, 
entitled “Are Loose-Leaf Ledgers De- 
sirable for Electric Companies’ Records ?” 
was also read, as was a paper, entitled 
“What Change Should Be Made in the 
Plan of Uniform Accounting?” Both of 
these papers were actively discussed, and 
a number of miscellaneous topics were also 
brought up for discussion. A resolution 
was passed that in the sense of the meeting 
not. less than ten per cent per annum is 
the proper depreciation charge on elec- 
trical and mechanical apparatus in private 
plants. 

The convention held in all nearly nine 
hours of session, the three sittings aver- 
aging three hours each. S. H. G. 


—, 


[Special telegram to the ELECTRICAL REVIEW ] 
WEDNESDAY S PROCEEDINGS. 


Cincinnati, May 21—President Doherty 
called the meeting to order this morning 
at 10.15. An unusually large attendance 
of members was present. A number of 
topical questions were considered, and 
then papers on “Three-Phase versus Two- 
Phase for City Distribution” were read 
by Messrs. B. A. Behrend and Charles F. 
Scott. ‘These papers were discussed by 
Messrs. Peter Junkersfeld, P. A. Bert- 
rand, R. S. Kelsch, P. G. Gossler, J. F. 
Dusman, Welles E. Holmes, John F. 
Gilchrist and Paul M. Lincoln. 
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Messrs. E. H. Davis, F. E. Smith and 
W. E. Moore were appointed a committee 
on memorials. 

Messrs. Frederic Nicholls, James I. 
Ayer and H. H. Fairbanks were ap- 
pointed the committee on nominations. 

Topical questions were then taken up. 
At the afternoon session, which was called 
to order promptly, topical questions were 
further considered. Professor C. P. 
Matthews read the third “Progress Report 
of the Committee for Investigating the 
Photometric Values of Are Lamps.” Pro- 
fessor W. E. Goldsborough, on behalf of 
the board of directors of the World’s Fair 
to be held in St. Louis, in 1904, extended 
an invitation to the association to hold 
its meeting in 1904 on the exposition 
grounds, which was unanimously ac- 
cepted. 

Dr. F. A. C. Perrine then read a paper 
on “Protection of Long-Distance Trans- 
mission Lines,” which was followed by 
other papers on the same subject. After 
some discussion of the subject the meet- 
ing adjourned. 

In the executive session, held Wednes- 
day evening, the following scale of mem- 
bership dues, to take effect January l, 
1903, was adopted: All new members 
after that date to pay an initiation fee of 
$25. Annual dues of members in cities 
of 20,000 population or under, $10; 
20,000 to 300,000 population, $25; over 
300,000 population, $50. 

The following officers were elected for 
the ensuing year: President, Louis A. 
Ferguson, Chicago; first vice-president, 
Charles L. Edgar, Boston; second vice- 
president, E. H. Davis, Williamsport, Pa. 

Exceutive committee: Three years— 
S. T. Dunham, Hartford; P. G. Gossler, 
Montreal; H. D. Hartman, Philadelphia. 
Two years—J. H. Perkins, Youngstown, 
Ohio; C. F. Hewitt, Elkhart, Ind. One 
year—Arthur Williams, New York. Sec- 
retary and treasurer, James B. Cahoon, 
New York. Assistant secretary and treas- 
urer, Miss Harriet E. Billings, New York. 

President Ferguson was installed and 
acknowledged his election in a well-worded 
speech. 

A rising vote of thanks was tendered ex- 
President Doherty for his valued services 
rendered the association. 

Papers on “Display Lighting Signs and 
Decorations” by Mr. Russell Spaulding, 
and on “Possibilities of Sign and Decora- 
tive Lighting,” by E. J. McAllister, were 
read at the evening session. 

There was a noticeable increase in the 
attendance to-day, many having arrived on 
the morning trains to remain for two days. 


C. W. P. 


= T 


~ 


v0, 2] 


h and 
mittee 


e | 
: àp- 
IS, 
DUD. 
alled 
Were 


po 


Rs: 


May 24, 1902 


[Special telegram to the ELECTRICAL REVIEW.] 
THURSDAY'S PROCEEDINGS. 

Cincinnati, May 22—Thureday was a 
very buey day at convention headquarters, 
and all of the incompleted programme 
was gone through with. President Doherty 
called the session to order promptly at 
ten o’clock, and at this early hour there 
was gathered a very large attendance, giv- 
ing evidence that the interest in the work 
was not in any way diminishing. The first 
discussion was on enclosed lamps and the 
Nernst lamp. These questions were dealt 
with exhaustively, those participating in 
the discussion taking peculiar pains to 
bring out every item which might be of 
interest and profit in thie important phase 
of electrical work. The questions for the 
day were answered at length, numerous 
operating companies having sent con- 
clusive reports upon the different items 
submitted. Papers and topics taken up for 
discussion were “The Present Performance 
of the 220-Volt Lamp,” “The Advantage 
of Gas Engines,” “Hot Water versus Steam 
Heating,” “Boiler Firing with Oil,” and 
“What Improvement Is Desired in 
Meters?” These topics were very com- 
pletely discussed, the papers read being of 
a high order of merit, the different authors 
having spared little effort to make their 
conclusions as comprehensive as possible. 

The convention adjourned late this 
afternoon, having enjoyed an unusually 
well-attended and well-conducted meet- 
ing. Much of the best matter had to be 
omitted from these hurried despatches, 
but will be presented in full in the next 
issue of the ELECTRICAL Review. About 
a dozen of the manufacturing companies 
and supply houses had headquarters and 
gave exhibitions of special apparatus at 
the Grand Hotel. These gave added in- 


terest to the many happy incidents of the 


convention. 

The Cincinnati Gas and Electric Com- 
pany has been very hospitable, and al- 
though the more northern visitors have 
found the weather conditions almost un- 
bearable, it being extremely warm, every 
one has words of praise for this conven- 
tion and the city in which it was held. 


Over 300 delegates visited the extensive 
works of the Bullock Electric Manufac- 
turing Company on Wednesday afternoon. 
President George Bullock welcomed the 
visitors, who were shown through every 
department of this thoroughly modern and 
well-planned electrical factory. Mr. F. G. 
Bolles acted as master of ceremonies, and 
a bountiful luncheon was served, the toasts 
to Mr. Bullock and Mr. Bolles being en- 
tertaining and numerous. The company 
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is greatly enlarging its factory, a mag- 
nificent new building going up imme- 
diately adjoming the present cne. The 
party assembled on the well-kept lawn in 
front of the office building and a large 
photograph was taken. A copy of this pho- 
tograph is being sent to every one present 
as a souvenir of this delightful occasion. 
The Bullock company prepared a neat 
programme giving the names with a 
numbered button to be worn by each visi- 
tor to the city. The number on the button 
corresponded to the number against the 
visitors name in this company’s neat 
souvenir. 

The visiting ladies have been generously 
entertained. Visits were made to the 
Rookwood Pottery and the famous -Zoo- 
logical Garden, where elaborate luncheons 


Louis A. FERGUSON, PRESIDENT, NATIONAL 
ELECTRIC LIGHT ASSOCIATION, 


were greatly enjoyed. There were in all 
thirteen ladies in attendance at the con- 
vention. 

The executive committee has decided 
that the next convention of the National 
Electric Light Association will be held in 
Chicago. C. W. P. 


<> 
Electrical Equipment from a British 
Point of View. 

[Editorial Article in the London Electrical Engineer.] 

We always have objected, and we 
strongly object, to the comparisons gen- 
erally made with regard to the utilization 
of electrical energy in this and in other 
countries, especially in America. The old 
adage says comparisons are odious, and in 
this case they are worse—they are mis- 
leading. At the commencement at what 
may be called the electrical era, say, 
twenty-five years ago, America had no 
roads—they had tracks, a few and de- 
plorably bad at that. ‘They had also towns 
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and many nuclei of towns, but without any 
artificial light. Everything and everybody 
there looked upon the motto, “Go ahead,” 
as their birthright; and go ahead it was. 
Plants for lighting were put down every- 
where, traction schemes went ahead like 
wildfire, and because this was so we have 
been told that we were a benighted nation, 
never ready to take advantage of the 
progress of applied science, and wishful 
to follow in the rear instead of the front 
of progress. All such criticism was 
simply a sign of the emotional gush of the 
daily paper, which neither considered nor 
cared about different conditions, which 
neither considered nor troubled about 
practicability, but concluded without in- 
vestigation that what was sauce for the 


newly pitched town in Texas was equally 
‘sauce for the thousand-year-old town in 


this country. Almost, or quite, in the 
early stage of electrical development we 
pointed out that the world would sce a 
greater development in electrical work for 
power purposes than for lighting pur- 
poses—indeed, we insisted again and 
again that the latter might almost be 
looked upon as a by-product of the former. 
To return, however, to our immediate text 
—the power station of South Wales and 
its prospects. As we have said, an enor- 
mous horse-power is required within the 
area of its operations. The people who 
require this horse-power are already pro- 
vided with it, and their question is quite 
different from that of one who proposes 
to erect a new factory or sink a new shaft. 
Replacing what exists is a very different 
matter to installing in a new concern, but 
England has to face this question of re- 
placing. Assume a factory erected and 
equipped twenty-five years ago. Assume, 
further, a factory erected contiguous to 
the former and equipped to-day, and then 
ask the question, Which factory will have 
the pull in the competition which is to 
ensue between them? Assume that both 
are intended to produce the same class of 
goods. There can be only one answer to 


this question—that the modern factory is 


in a better position than the older one, 
and, all things equal, will be more likely 


to obtain a greater patronage than its 


older rival. The factories of America are 
new and newly equipped. We are told 
that their competition is keen, and that 
we are losing orders because we can not 
compete with them in their production. 
The moral of this seems to be quite clear, 
and it is that our own factories must be 
equipped with the most modern appliances 
and must be placed in a position of 
equality with those with which they have 


to compete. E, pee 
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Processing of Copper-Nickel Sulphide 
Ores. 


A contemporary has recently described 
the treatment of ores containing nickel- 
iron sulphides with copper-iron sulphides 
by subjecting comminuted ore to mag- 
netic separation so as to produce head- 
ings and tailings, headings being richer 
in iron and sulphur than tailings, but 
generally poorer in nickel, thus bringing 
about by magnetic separation variation or 
readjustment of relative proportions of 
iron and nickel so as to produce propor- 
tions which are proper for making nickel 
and steel, then roasting headings, and 
finally smelting them to produce pig iron 
containing proportions of nickel which 
make it suitable for the direct manu- 
facture of nickel alloy—Mining and 
Scientific Press, April 26. 

# 

Composite Incandescent Lamp Fila- 

ments. 

For a long time experiments have been 
made in many directions, looking to the 
combination of other materials with car- 
bon for the betterment of incandescent 
lamp filaments. A number of results 
have been obtained which point to con- 
siderable improvement. M. F. De Mare, 
of Brussels, has had excellent success with 
filaments composed as follows: A core 
is prepared of magnesia, tar and carbon. 
Through this filament the current is 
passed while it is exposed to the air. The 
consequence is that all of the carbon is 
burned out, leaving a hard surface of 
magnesia. The next process is to flash 
the filament in a hydrocarbon vapor, re- 
sulting in the deposition of a layer of car- 
bon on the outside of the magnesia. This 
is said to furnish an exceedingly strong 
filament, and one giving high efficiency. 
Figures have not been made public, how- 
ever, regarding the candle-power per watt 
obtained with lamps equipped with this 
type of filament.—Electrical Engineering 
(London), May 2. 

a 
The Validity of Ohm’s Law. 

With the rapid progress of belief in the 
electron hypothesis of electricity the neces- 
sity arises for restating some of the older 
formule in terms of the known properties 


of the World. 


of ions, whose motions are supposed to 
constitute electric current. Herr J. 
Stark gives this equation: J, =n,er, A, 
where J, is the current density of the 
negative ions, e their charge, v, their 
specific velocity and X the force moving 
them. The same author has lately shown 
that the limit of the validity of Ohm’s law 
is reached when the differerice between 
the driving forces at the beginning and at 
the end of the mean free path of an ion 
ceases to be small in comparison with the 
driving force itself. Whenever, on ac- 
count of some sudden change of medium, 
there is a surface accumulation of ions 
producing a strong electrical field, or 
where in high vacua the mean free path 
of the electrons is of visible length, this 
phenomenon can occur. In the vacuum 
glow discharge the electrical force is very 
great immediately at the cathode, whereas 
in the negative glow it is very small. The 
distance between the cathode and the neg- 
ative glow is smaller than the mean free 
path of negative ions. On this account 
there is a steep slope of electric force in 
that locality, and hence also the well- 
known formula of Ohm's law in the same 
place—Annalen der Physik (Berlin), 
April. 
A 

Electric Power from tbe Victoria Falls. 

The proposal to develop the power of 
the great falls of the Zambesi River, in 
South Africa, is said now to be taking 
definite shape, the consulting engineers of 
the Rhodesia railways having been re- 
tained in connection with the develop- 
ment. These falls are the largest in the 
world, being larger even than Niagara. 
They are about a mile wide and 420 feet 
high, and even in dry seasons the water 
is from two to three feet deep at the crest 
of the falls. It is proposed to erect elec- 
trical transmission lines to cover the dis- 
trict within a radius of 150 miles, a dis- 
tance which work at California has shown 
to be entirely practicable. In the ter- 
ritory covered by this radius the Wankie 
coal fields and some rich copper deposits 
are found, as well as all the materials 
necessary for the manufacture of calcium 
carbide. The railway crosses the falls 
themselves and will probably be the first 


customer for electric power. No gold 
fields are found within the radius men- 
tioned, but within a distance of 300 miles 
several of the larger gold-mining centres 
are included. It is hoped that some day, 
with improved methods of transmission, 
power will be available for delivery in 
the Rand district, near Johannesburg, 600 
miles distant. The enormous industrial 
resources of this region would doubtless 
furnish an admirable market for all the 
power that might be developed.—Elec- 
trical Engineering (London), May 2. 
# 


Platinum in Australia. 

While it has been known for some time 
that platinum is found in various places 
in Australia, the output up to now has 
been comparatively small. In 1900 the 
output was 530 ounces, valued at $5,035, 
while the total quantity brought out since 
the beginning of 1894 is 8,295 ounces, 
valued at about $61,000. The chief dif- 
ficulty met in prospecting for the metal in 
Australia has been the scarcity of water 
in districts where it is found, so that 
mining operations on an extensive scale 
are not practicable. Platinum is always 
found in the metallic condition, generally 
more or less alloyed with iridium, osmium, 
palladium or other rare metals, or else 10 
the mineral sperrylite, which is an arsen- 
ide. In the Fifield district, about 320 
miles west of Sidney, which is the prin- 
cipal place in which platinum is found in 
New South Wales, it is discovered a350- 
ciated with gold. In the small township 
of Platina there is an alluvial lead over 4 
mile in length, and varying from 60 to 
150 feet in width, containing platinum 
and gold. These metals occur in coarse, 
water-worn grains, and are generally con- 
fined to cavities in the bed-rock. The 
largest nugget of platinum yet found 
weighs twenty-seven pennyweights. The 
wash-dirt contains from five to twelve 
pennyweights of platinum and from one 
to three pennyweights of gold per ton- 
Platinum is also found in the Broken Hill 
district and in many other localities, in- 
cluding the beaches of the northern coast, 
where it is found in the gold-bearing 
sands.—Electrical Engineering (London), 
May 2. 
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Hertz Waves in Thunder-Storms. 

In a note to the French Academy, M. F. 
Larroque has already shown that light- 
ning flashes emit electrical waves capable 
of being propagated to enormous dis- 
tances. He received the waves upon a short 
vertical wire connected with the earth, 
and furnished at its upper end with a 
horizontal metallic plate. In this wire is 
a narrow spark-gap wherein sparks may 
be observed bv a microscope. The author 
has now noted that the removal of the 
horizontal plate renders the system inert, 
but that the elimination of the vertical 
portion has no apparent influence upon 
the sensitivencss of the apparatus. From 
this he concludes that the electric oscilla- 
tions are horizontal. In the case, how- 
ever, of very distant storms, those, say, 
about 300 kilometres away, he has dis- 
covered that the electrical vibrations 
are vertical.—Cumptes Rendus (Paris), 
March 24. 

A 
Auto-Decoherers. 

In a note presented to the French 
Academy, M. O. Rochefort discusses at 
length the question of self-decohering 
coherers. It has been stated that the diffi- 
culty of regulating auto-coherers is due 
to the fact that the limits between the im- 
perfect contact, not quite at the cohering 
stage, and the imperfeet contact which 
will cohere but requires tapping, are too 
close to allow a self-righting coherer to be 
made with imperfect contacts. M. Roche- 
fort shows that every self-righting coherer 
may be transformed into one of the ordi- 
nary kind by diminishing the pressure 
on the filings. He is not yet prepared to 
state whether the converse also holds true. 
Great practical improvement is believed 
to attach to coherers which automatically 
decohere. By slight modifications of the 
soft iron coherer the author has succeeded 
in using it for wireless telephony. These 
coherers may be regulated by an external 
magnetic field with great advantage and 
certainty—Comptes Rendus (Paris), 
April 14. 

a 
Preparation of Radio-Active Surfaces. 

An interesting detailed description is 
given by Herren Elster and Geitel, of a 
method of preparing radio-active surfaces 
by exposure to the air. The apparatus is 
very simple, including only the ordinary 
induction coil of commerce and_ the 
stretched wire which is to be made radio- 
active. The best form of conductor to 
be put into the radio-active state is a thin 
wire, since the electrical density on its 
surface is comparatively high even at low 
potentials, Such a wire is stretched and 
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maintained at a negative potential of a 
few thousand volts, and is then able to 
exhibit radio-active effects. The active 
surface of the wire may, as Professor 
Rutherford has shown, be rubbed off on a 
leather pad and so obtained in concen- 
trated form for photographic purposes. 
Either copper or aluminum is satis- 
factory material for the purpose. The 
active surface of copper may be rubbed 
off with the aid of ammonia, while that 
of aluminum may be removed by simple 
friction. The wire should be about 0.5 
millimetre in diameter and not shorter 
than ten metres. The charged wire should 
he very carefully insulated, as the in- 
duced activity increases with the poten- 
tial to which it is charged. The authors 
state that they have succeeded in prepar- 
ing active surfaces on leather in this 
manner equal to uranium ore.—Phystk- 
alische Zeitschrift (Berlin), April 15. 
a 
The Simplon Tunnel. 

Some very interesting engineering 
methods are being employed in drilling 
the great railway tunnel under the Simp- 
lon Pass between Italy and Switzerland. 
Mr. S. Pestallossi describes some of these 
as follows: The drills used in working 
the rock are of the rotary type, and are 
worked by water pressure of from 1,000 
to 1,400 pounds per square inch. This 
water is led through pipes about four 
inches in diameter up to a point about 
forty yards from the working face, whence 
the water proceeds through three-quarter- 
inch or two-inch flexible pipes to the drill- 
ing machines. The holes drilled are two 
and three-quarter inches in diameter, 
from six to twelve being drilled for each 
blast. When the drilling is completed, 
the flexible connecting pipes bringing in 
the water are removed and the drill is run 
back along its track to a safe distance 
from the face. About eighty-cight pounds 
of dynamite are fired at a blast. Experi- 
ments with liquid air as an explosive agent 
were not satisfactory. Very elaborate pro- 
visions are made for ventilating the 
workings and blowing out the gases re- 
sulting from the explosions of dynamite. 
The advance heading is driven at the floor 
level of the tunnel, and is from eight to 
ten feet wide and from six to eight feet 
high. This heading is enlarged as the 
work goes on to the full tunnel section. 
Work has progressed at the rate of nearly 
five feet per blast, or twenty-five feet per 
day, from both ends of the tunnel until a 
recent outbreak of water checked progress 
on the south side. This tunnel, which will 
be the longest railway tunnel in the world 
when completed, will be operated by elec- 
tric traction exclusively, power being de- 
rived from waterfalls in the vicinity of 
the two ends.—Schweizerische Bauzeit- 
ung (Zurich), April, 
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The Berlin-Zossen High-Speed Traction 
Experiments, 


Only a few of the results obtained in 
the traction experiments on the military 
railroad near Berlin have yet been made 
public. The following is the first 
statement that has been made regard- 
ing the tests: At high speeds great 
trouble was had with the tracks. The 
rails weighed only sixty-seven and one- 
half pounds per yard and were spiked, for 
the most part, to wooden cross-ties, al- 
though a few iron ties were also used. 
As long as the speed did not exceed 100 
kilometres per hour no evil effects were 
noticed, but when the speed went to 140 
kilometres (87 miles) per hour the car- 
riage began to roll a little, owing to the 
lightness of the permanent way. The ex- 
periments show that eighty-five-pound 
rails would be heavy enough for speeds 
up to 100 miles an hour. The three-axle 
trucks upon which the cars were mounted 
ran very quietly and gave great satisfac- 
tion. There was very little sparking at 
the contact devices in spite of the high 
speed of 130 feet per second. It is be- 
lieved that the solution of the problem of 
feeding current to the car was solved with 
entire success. During the experimental 
runs the cars traveled about 1,860 miles. 
The tests were finally stopped on account 
of the yielding of the track, both hori- 
zontally and vertically. It was decided 
that at the high speeds contemplated 
brake discs should be put on the axles 
and that the brakes should not act directly 
upon the wheels for fear of slipping the 
tires. ‘The hand-brakes managed to stop 
the car in about 2,350 feet. At the speed 
of 96.5 miles per hour, the car was 
stopped by the air-brakes in 67 seconds, 
having run one mile. At the speed of 68.5 
miles, the car was stopped in 32 seconds, 
having run 0.34 mile. Cutting off the cur- 
rent at a speed of about 67 miles an hour 
and allowing the car to drift on the level 
track it came to rest in 817 seconds, after 
running 5.95 miles. Power consumption 
at various speeds was as follows: 56 
miles an hour, 184 kilowatts; 87 miles 
an hour, 520 kilowatts; 120 miles an 
hour, 825 kilowatts. The overall effi- 
ciency of the whole plant, from the en- 
gines at the generating station to the 
rims of the car-wheels, was 45 per cent. 
Signals could not be distinguished easily 
at a speed exceeding 75 miles an hour, 
and rain striking the windows at this 
speed interfered greatly with the visibility 
of the signals. The latter will have to be 
made very large and clear and placed a 
mile or more in advance of their destina- 
tion. Heavier rails are to be put down 
and the road-bed improved to permit the 
equipments to attain the full speed for 
which they were designed.—Hngineering 
(London), April 25. 
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Convention Notes 


The majority of manufacturers did not 
make exhibits at this convention, but were 
in personal attendance upon the meetings 
or else were represented by gentlemen from 
their sales organizations. Some specimens 
of new apparatus were shown, but not so 
much as usual at former conventions. 


The Grand Hotel was beautifully and 
elaborately illuminated by means of 6,000 
lamps installed on the “Elblight” system. 
This method of decoration with electric 
lights has lately become very popular. The 
lamps are arranged to be attached to a wire 
or to boards, and to light wherever placed. 
This system is being introduced throughout 
the country by the National Electric Im- 
provement Company, of New York. 


Mr. Guy McGest, who has a contract for 
lighting the new electric underground con- 
duits for the Cincinnati Gas and Electric 
Company, entertained a large number of 
delegates and visitors in a big manhole at 
Central avenue and Charles street. The 
interior of the manhole had been elaborately 
decorated and prepared for the occasion. 
Refreshments were served and a musical 
programme was given during the various 
days of the convention session. 

In the last two years the membership of 
the association has practically doubled. 

President Doherty was one of the hardest 
working officials who has ever occupied the 
presidency of the association. The seven- 
teen fine papers presented at this meeting 
show how great has been his energy and 
application. $ 

The entertainment committee did its work 
of arranging hotels, entertainments, etc., to 
the very great satisfaction of everybody. 

The special Baltimore & Ohio train from 
New York came to grief through one of its 
cars being partially wrecked in coupling 
the train together. The party were de- 
layed several hours. Among those on this 
train were: C. J. Harrington, C. B. Myers, 
Robert W. Wyant, Frank Harrington, W. S. 
Rugg, Calvert Townley, W. A. McClurg, 
W. E. Holmes, George K. Boutelle, W. S. 
Barstow, Ralph Pattison, C. E. Bibber, Frank 
O. Barnes, Orrin Smith, W. J. Jones, J. D. 
Israel, A. J. DeCamp and Mrs. DeCamp, 
Alexander Henderson, W. S. Eckert, F. P. 
Lupke, J. Jones, Jr., George B. Davis, F. 
Flanigan, Professor L. B. Marks, M. L. God- 
kin, S. L. Pancoast, E. H. Farr, E. P. Powell, 
Ww. F. Hunt, D. F. Irvins, Robert T. BE. 
Lozier and Harry Alexander. The parties 
that left New York and Philadelphia Sun- 
day by the Pennsylvania Railroad arrived 
on time and traveled very comfortably. 

A large party came from New York and 
points in New England, reaching Cincin- 
nati Monday, by way of the New York Cen- 
tral & Hudson River Railroad and the “Big 
Four” route. 

Mr. Charles G. Wertz, of Cincinnati, was 
the representative of the Elliott & Hatch 
Book Typewriter Company. 

The Standard Paint Company, manu- 
facturer of P & B and other well-known in- 
sulating and electrical compounds, was 
represented by Mr. H. W. Benedict, of New 
York, and Mr. J. E. Shainwald, of Chicago. 


The Banner Electric Company, of Youngs- 
town, Ohio, was represented by Messrs. L. N. 
Norris, F. C. Kirchmer, John E. Hart and 
R. T. Hamilton, all of Youngstown. 


Mr. Edmund Dickey, of Lancaster, Ohio, 
was present in the interests of the Consum- 
ers Carbon Company. 


Mr. F. W. Willcox, of Harrison, N. J., was 
the representative of the General Electric 
Company’s Edison lamp works, and the 
author of an interesting paper in the 
symposium on lamp efficiency. 

The Helios-Upton Company was repre- 
sented by Mr. Charles D. Meyers, of Phila- 
delphia, Mr. King Upton, of Boston, and Mr. 
Robert C. Gregg, of Chicago. 

Mr. F. W. Hawkins, of New York, Mr. 
John W. Brooks, of Chicago, and Mr. C. M. 
Crofoot, of Cincinnati, were the representa- 
tives of Pass & Seymour. 

Mr. wavid C. Jones and Mr. Sam Meyer 
were the representatives of the Lunken- 
heimer Company, of Cincinnati, manufac- 
turer of steam fittings. 

The Bullock Electric Manufacturing Com- 
pany was well represented during the days 
of the convention, many or its engineers, offi- 
cers and sales department force being pres- 
ent. Among them may be mentioned: Mr. 
George Bullock, president of the company: 
Mr. B. A. Behrend; Mr. L. B. Hoyt; Mr. 
F. G. Bolles; Mr. Alfred Collyer, of Mon- 
treal; Mr. S. J. Hendy, of San Francisco; 
Mr. J. A. Summers, of Knoxville, Tenn.; 
Mr. G. P. Thurber, of Pittsburg; Messrs. M. 
F. Quill, George M. Gest and W. R. Harris, 
of Cincinnati, Ohio: Mr. Robert Lozier, of 
New York. 

Mr. W. H. Jacob, of Cincinnati, was pres- 
ent in the interests of the Triumph Electric 
Company. 

Mr. J. Allen Heany, of Philadelphia, in- 
ventor of a well-known type of arc lamp, was 
present to-represent his company, the Ameri- 
can Electric Manufacturing Company, of 
Philadelphia. 

The Shedd Electric and Manufacturing 
Company, of New York, maker of oscillating 
electric fans, was represented by Mr. Theo- 
dore A. Moolten. 

Mr. John A. Stewart, of the Stewart Elec- 
tric Company, Cincinnati, was present at 
most of the meetings. 

The Gould Storage Battery Company was 
represented by Messrs. William W. Donald- 
son and A. S. Hubbard, both of New York, 
and also by Messrs. Charles M. Gould and 
F. P. Huntley. 

Mr. Charles A. Sanders, of Boston, was the 
representative present of the Marshall-Sand- 
ers Company, of that city. 

Mr. C. J. Letscher, of the Illinois Electric 
Company, of Chicago, was in attendance at 
the convention. 

The Elkhart Electric Company, of Elk- 
hart, Ind., was represented by Mr. C. F. 
Hewitt. 

Mr. Lewis F. Kaiser was the representa- 
tive present of Thomas Emery's Sons. 

The General Incandescent Are Light Com- 
pany, of New York, was represented by 
Messrs. Martin J. Insull, F. C. Colwell and 
J. Henry Hallberg. 
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Mr. P. F. Lyons, of Bristol, R. I., was pres- 
ent as the representative of the National 
India Rubber Company. 

Mr. W. J. Phelps, of Detroit, the inventor 
of the well-known “Hylo” lamp, was present 
in the interests of his company. 

Messrs. W. P. Bowman, of Cleveland, Ohio, 
George C. Bailey, of Chicago, F. W. Harring- 
ton, of New York, and D. F. Ivins, of Tren- 
ton, N. J., were among the representatives 
of the John A. Roebling’s Sons Company. 

Mr. John Dale, of New York, was present, 
with Mr. O. J. Bryan, in the interests of the 
Dale Company, which manufactures elec- 
trical specialties of many kinds. 

The Western Electric Company was repre- 
sented by Mr. Robert Edwards, Jr., of its 
New York branch; also by E. W. Rockefel- 
low, of New York, and J. J. Kessler, of St. 
Louis. 

The Phænix Glass Company, of New York, 
the well-known maker of globes and shades 
for electric lights, was represented by Mr. 
E. H. Peck. 

The Chase-Shawmut Company, of Boston, 
was represented by Mr. H. P. Moore. 

The Pettingell-Andrews Company, of Bos- 
ton, dealers in electrical supplies, were repre- 
sented by W. J. Keenon. 

Mr. J. A. Vaughn, of New York, was the 
representative of J. B. Buchanan & Com- 
pany, of Philadelphia. 

The Electric Motor and Equipment Com- 
pany was represented by E. J. McHillertes. 

The New York & Ohio Company, maker of 
electrical specialties, was represented by Mr. 
W. D. Packard, of Warren, Ohio. 


Messrs. Rossiter, MacGovern & Company. 
of New York, dealers in electrical and other 
machinery, were represented by Mr. J. A. 
Peirce, of St. Louis. 


The Buckeye Electric Company and the 
Jandus Electric Company were represented 
by Mr. E. H. Nash. of Philadelphia, and J. H. 
Cooke, of Chicago. 

The American Electrical Works, of Phil- 
lipsdale. R. I.. was represented by Mr. F. E. 
Donohue, of Chicago. 

The Columbia Incandescent Lamp Com- 
pany, of St. Louis, sent as its representatives 
Mr. George E. Watts and Mr. W. O. Garrison. 

The Sterling Electric Manufacturing Com- 
pany, of Cleveland, was represented by Mr. 
T. B. Pritchard and Mr. William Coale. 

Mr. T. S. Watson, of Milwaukee, repre- 
sented the Mechanical Appliance Company. 

Mr. D. A. Schutt was present from Peru. 
Ind., as representative of the Peru Electric 
Manufacturing Company. 

The Robbins & Myers Company, of Spring- 
field, Ohio, was well represented by Messrs. 
Mumma, Conklin and Thompson. 

Mr. W. S. Nourse, of Cincinnati, was the 
representative of the Lane & Bodley Com- 
pany, manufacturer of engines. 

Dr. Frederick A. C. Perrine, of Pittsfield, 
Mass., Mr. R. D. Lillibridge, of New York, 
and Mr. V. W. Bergenthal, of Chicago, were 
present in the interest or the Stanley Blec- 
tric Company. 

The National Carbon Company was ak 
sented by Messrs. A. D. Spear. of Cleveland, 
Ohio: F. H. Murray, of Cleveland, Ohlo; *- 
H. McDowell, of Pittsburg, Pa.; A. E. Car 
rier, of New York, and F. C. Park, of Bo 
ton, Mass. Somna of 

he Creaghead Engineering Compa”, 
eRe nT T present as its representa 
tives Messrs. Thomas L. and J. H. Creag 
head. 

Mr. H. J. Tremaine, of Fostoria, Ill., pen 
sented the Crouse-Tremaine Carbon 


pany. 


ig one, — 


k~ 


=No} 


Was pres 
Nationg 


inventor 


S preser 


nd, Ohig 
Harring. 
Of Trep 
tative 
apany, 
presen! 
tS of the 


PS ele 


` 


S repr 
ofis 
okete 
ofS ¢ 


y York 
shada 
by M: 


N ; 


— a = Te, 
P- y 


May 24, 1902 


Mr. T. A. Moloney, of St. Louis, president 
of the Moloney Electric Company, manu- 
facturer of transformers, was present at the 
convention. 


The Hart & Hegeman Manufacturing Com- 
pany, of Hartford, was represented by Mr. 
G. S. Searing, of Chicago, and Mr. R. B. 
Corey, of New York. 


The Fostoria Incandescent Lamp Company 
was represented by Messrs. Robert Crouse 
and B. G. Tremaine, of Cleveland. 

Mr. J. B. Crankshaw and Mr. William 
McCullum, of Cincinnati, looked after the 
interests of the Electric Railway Equipment 
Company. 

Mr. John S. Nowotny, of the Nowotny 
Electric Company, was present at the vari- 
ous sessions of the convention. 


The Jantz & Leist Company, of Cincin- 
nati, was represented by Mr. Carl T. 
Schloctermeyer. 

The National Conduit and Cable Company, 
of New York, maker of insulated wires and 
cables, was represented by Mr. W. S. Eckert, 
of New York, and Mr. H. F. Tate, of its Chi- 
cago office. 

The Warren Electric and Specialty Com- 
pany, maker of a wide variety of electrical 
specialties, was represented by Elmer W. 
Gillmer, of Warren, Ohio. 


The Pittsburg Armature Company sent Mr. 
F. W. Kossler as its representative. 


The Pittsburg Electric Lamp Company 
had its interests in the hands of Mr. E. R. 
Morrow. 

Among the large number of gentlemen 
representing the Westinghouse Electric and 
Manufacturing Company were: W. R. Pinck- 
ard, Chicago, Ill.; C. S. Powell, Cleveland, 
Ohio; Arthur Hartwell, Pittsburg, Pa.; 
Frederick H. Taylor, Pittsburg, Pa.; D. D. 
Pendleton, Pittsburg, Pa.; W. H. Whiteside, 
Pittsburg, Pa.; Alfred Goodby, Pittsburg, 
Pa.; Henry D. Shute, Pittsburg, Pa.; G. 
Brewer Griffin, Boston, Mass.; Percy R. 
Frost, Pittsburg, Pa.; R. U. C. Barnes, of 
Boston; Paul T. Brady, Syracuse, N. Y.; 
George W. Pulver, Syracuse, N. Y.; H. P. 
Davis, Pittsburg, Pa., and P. M. Lincoln, 
Pittsburg, Pa. 

The General Electric Company was ad- 
mirably represented by J. R. Lovejoy, the 
manager of the lighting department; A. D. 
Page, manager of the incandescent lamp 
sales; J. B. Pevear, manager of the Cincin- 
nati office; C. B. Davis, manager of the Bos- 
ton office; Irving Hall, manager of the Den- 
ver office: and A. L. Rohrer, E. E. Gilbert, 
P. D. Waggoner, H. W. Hillman and H. 
Vaughen, of Schenectady, and F. B. Fox, of 
Lynn, and others. 

The Fort Wayne Electric Works exhibited 
arc lamps of every description, its “Type K” 
meters, motor-starting panels and a splen- 
did line of miscellaneous instruments: the 
revolving fan motor was a prominent feature 
of the exhibit, many fans being distributed 
throughout the hotel. This company was 
represented by F. S. Hunting, general sales 
manager; A. A. Serva, assistant sales man- 
ager; F. L. Sturgeon, Indiana repre- 
sentative; T. J. Ryan, Cincinnati office; J. E. 
Hall, Pittsburg office; W. S. Goll, Chicago 
office; W. C. Knight, Chicago office. 

The Buckeye Electric Company, manu- 
facturer of the Buckeye electric lamp, was 
represented by Mr. T. W. Bliss, ana Mr. 
Charles J. Wells, of Cleveland, Ohio, and 
Mr. F. J. Stafford, of Pittsburg, Pa. 


The United States Carbon Company was 
represented by Mr. B. P. Foster, Cleveland, 
Ohio. 

The American Circular Loom Company 
was represented by Mr. H. B. Kirkland and 
Mr. Thomas G. Grier, Chicago, Ill. 

Mr. Oscar Carman, of Indianapolis, Ind., 
was the representative of R. L. McOuat. 

Mr. C. G. Luthy, Peoria, Ill., represented 
the Royal Electric Company. 

The Bryan-Marsh Company, manufacturer 
of electric lamps, was represented by Messrs. 
Converse D. Marsh, of New York, president 
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of the company, and Guy V. Williams, of 
Minneapolis, Minn.; J. C. Keech, Chicago, 
Ill.; E&E. H. Horton, Chicago, Ill, and W. H. 
Roberts, of New York, N. Y. 

Mr. G. Brewer Griffin, Boston, Mass., repre- 
sented the Manhattan General Construction 
Company. 

Mr. C. H. Hill, Pittsburg, Pa., was pres- 
ent at the convention. 

The Nernst Lamp Company was repre- 
sented by Mr. Calvin W. Rice, Pittsburg, Pa.; 
Mr. A. E. Fleming and Mr. A. J. Wurts, 
Pittsburg, Pa. . 

The Standard Underground Cable Com- 
pany was represented by Messrs. T. E. 
Hughes, of Philadelphia, Pa.; J. R. Wiley, 
Chicago, Ill., and C. J. Marsh. 

The Colonial Electric Company was repre- 
sented by Mr. J. B. Estabrook, Ravenna, 
Ohio. 

Mr. Elmer W. Gillmer and Mr. E. E. Nash, 
Warren, Ohio, represented the Warren Elec- 
tric Specialty Company. 

The Western Electric Company was repre- 
sented by Oscar C. Turner, Chicago, Ill.; 
L. Gutmann, Peoria, Ill., and C. W. Cobb, 
Cleveland, Ohio. 

The American District Steam Company, 
Lockport, N. Y., was represented by Mr. H. 
C. Eddy, Chicago, Ill. 

Mr. G. H. T. Lane and W. S. Nourse, of 
Cincinnati, Ohio, were the representatives 
of the Lane & Bodley Company. 

The McRoy Clay Works was represented 
by Mr. E. F. Kirkpatrick, of Chicago, Ill. 

Mr. George Cutter, of Chicago, Ill., was a 
prominent figure at the convention. 

The safety Insulated Wire and Cable Com- 
pany was represented by Mr. E. J. Spencer, 
of St. Louis, Mo. 

The Sterling Electrical Manutacturing 
Company was represented by Mr. J. N. Me- 
Nair, of Warren, Ohio. 

The Electric Storage Battery Company 
was represented by Mr. Charles Blizard, 
Philadelphia, Pa., and Mr. E. Vail Stebbens, 
Cleveland, Ohio. 

The Kuhlman Electric Company was 
represented by Mr. E. Kuhlman, of Elkhart, 
Ind. 

The Sunbeam Incandescent Lamp Com- 
pany was represented by its vice-president, 
Mr. F. S. Terry, of New York. 

The Hill Clutch Company was represented 
by Mr. H. W. Hill, Cleveland, Ohio. 

Mr. Frank A. Wolff, Jr., of Washington, 
D. C., was the representative of the National 
Bureau of Standards. 

S. B. Condit, Jr. & Company, was repre- 
sented by Mr. S. B. Condit, Jr., of Boston, 
Mass. 

The Sawyer-Man Electric Company was 
represented by Messrs. T. H. Bailey Whipple, 
New York, N. Y.; Clarence A. Ross, of Chi- 
cago, Ill.; and George A. Nellis, Pittsburg, 
Pa. 

The Upson-Walton Company was repre- 
sented by Mr. F. C. Anderson, Cleveland, 
Ohio. 


Mr. Robert W. Francis, of Chicago, TIl., 
and Mr. Dan Delaney, of Cincinnati, repre- 
sented the Dearborn Drug and Chemical 
Company. 

The Holophane Glass Company was repre- 
sented by Mr. M. G. Davies. 


The Central Electric Company was repre- 
sented by Mr. Adam S. Pearl, Chicago, Ill. 


Mr. G. H. Sheefer, Peoria, Ill., represented 
the Diamond Meter Company. 


The Stirling Boiler Company was repre- 
sented by Mr. W. S. Elliott and Mr. E. K. 
Gillette. 


G. S. Ellis & Son were represented by Mr. 
William Cherrey Ellis, Cincinnati, Ohio. 


Professor W. E. Goldsborough, of Purdue 
University, was the representative of the 
Department of Electricity of the World’s 
Fair, St. Louis. 
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The Illinois Electric Vehicle Transporta- 
tion Company was represented by Mr. T. R. 
Jenkins, Chicago, Ill. 

Mr. E. L. Willson, Ashland, Ky., repre- 
sented the Triple State Company. 

The New York Insulated Wire Company 
was represented by Mr. James Wolff, Chi- 
cago, Ill. 

The Osburn Flexible Conduit Company was 
represented by Mr. C. E. Corrigan, of New 
York, and Mr. J. S. Monroe, of Cincinnati. 

Mr. J. Ryan, of Cincinnati, and Mr. A. A. 
Serode, of Fort Wayne, looked after the in- 
terests of the Fort Wayne Electric Works. 

The Post-Glover Electric Company, of Cin- 
cinnati, was well represented by Messrs. 
Samuel Glover, F. D. Van Winkle, George 
Devou and C. S. Kuntz. 

Mr. E. W. Estep, of Cincinnati, was the 
representative of the I. & E. Greenwald Com- 
pany. 

The Aultman & Taylor Company, builder 
of steam boilers, was represented by Mr. A. 
H. Lewis. 

Mr. V. T. Price, of Cincinnati, looked after 
the interests of the Buckeye Engine Com- 
pany. 

The Devere Electric Company, of Cincin- 
nati, was represented by Mr. John Devere. 

Mr. A. C. Beattie, of Cincinnati, was the 
representative of the Beattie Electric Com- 
pany. 

Mr. W. A. Hall, of Cincinnati, Mr. George 
H. Jones and Mr. William Albert Hall cared 
for the interests of the Hubbard Hall Com- 
pany. 

Mr. Robert B. Corey, of New York, was 
present in the interests of the Hart & Hege- 
man Manufacturing Company, of Hartford, 


Ct., and the American Circular Loom Com- 


pany. 

The Manhattan Electrical Supply Com- 
pany, of New York, maker of a large variety 
of electrical supplies, was represented by 
Mr. T. W. McDowell. 

Mr. C. J. Harrington, of New York, was 
present in the interest of the Scranton Fire 
Brick Conduit Company. 

Mr. J. S. Hinds, of Syracuse, N. Y., and 
Mr. C. N. Crofoot, of Cincinnati. were pres- 
ent in the interests of the Crouse-Hinas Elec- 
tric Company, of Syracuse. 

The American Vitrified Conduit Company 
was represented by Mr. B. S. Barnard, of 
New York. 

The Stanley Instrument Company, of 
Great Barrington, Mass., was represented by 
Mr. F. J. Alderson, of New York. 

The Standard Chemical Company was 
represented by Mr. George B. Davis, of Bos- 
ton. 

The National Electric Improvement Com- 
pany, of New York, maker of the “Elblight” 
system, was represented by Mr. Russell 
Spaulding, its general manager. 

Mr. J. C. Schaeffer, of New York, was the 
representative of the National Electric and 
Manufacturing Company. 

The Adams-hagnall Electric Company was 
represented by Mr. J. G. Pomery, of Chicago. 

Mr. C. F. Munder, of the Munder Electric 
Company, Springfield, Mass., was in attend- 
ance upon the convention. 

Mr. James Jones, Jr., of New York, repre- 
sented J. Jones & Son, makers of electrical 
specialties. 

Mr. George T. Manson, of the Okonite 
Company, was one of those in attendance 
upon the convention. 

Mr. E. B. Baker, of New York, was in at- 
tendance as a representative of the Gray 
Telephone Pay Station. 

The Wagner Electric ‘Company, of St. 
Louis, was represented by Mr. C. C. Badeau. 

Mr. W. S. Monroe, of the Monroe Brass 
and Wire Company, of Cincinnati, was an 


' attendant upon the convention. 


Mr. C. N. Crofoot, of Cincinnati, acted as 


' representative of the Pass & Seymour Manu- 


facturing Company. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


The New Standard City Lamp-Post. 

The accompanying illustration, which 
has been reprinted from the Bulletin of 
the New York Edison Company, shows a 
standard Edison lamp-post equipped with 
one of the company’s new signs. At night 
the sign is illuminated by incandescent 
lamps placed inside and forming part of 
the resistance in series with the arc lamp 
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THe New STANDARD CITY LAMP. 


on the post. The arc lamps and posts were 
especially designed and represent the 
latest development in street lighting. 
Each post is independently controlled and 
is directly supplied with current from the 
Edison street lamps. The New York 
Edison Company supplies a total of over 
3,000 city arc lamps of which more than 
500 are of the type illustrated. 


APPARATUS. 


Electrically Operated Gold Dredge. 

Gold dredges operated by electric mo- 
tors are doing much to reclaim the enor- 
mous wealth of gold lost by the waste- 
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early mining days in California the 
Feather River was the scene of great 
activity in placer mining, many million 
dollars worth of gold being taken out of 


An ELECTRICALLY OPERATED GOLD DREDGER. 


ful methods of early placer mining. The 
Bucyrus Gold Dredging Company has re- 
cently purchased from the Westinghouse 
Electric and Manufacturing Company, of 
Pittsburg, Pa., a large amount of elec- 
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Feather River Canon. A great deal of 
this gold, owing to primitive methods of 
handling, was not saved and was deposited 
with the “slickens” on the flate at the 
mouth of the cañon, below Oroville. An area 


INDUCTION MOTOR OPERATING GoLD DREDGER. 


trical machinery for the operation of its 
dredges in California. The chief point of 
activity in California at the present time 
is on the Feather River, at Oroville. In 


of about 10,000 acres is now being partially 
worked over by gold dredges. Hydraulic 
mining having been prohibited and ea 
bed-rock being found at a great depth, the 
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only feasible method of lifting this gold- 
bearing gravel from the bed of the river 
or old channels is by the dredging process 
of mining. The profits of operation have 
frequently been $1,000 per dredge daily. 

Each dredger costs from $40,000 to $75,- 
000, depending on its capacity. The opera- 
tion of the dredge is accomplished entirely 
by electric motors, the current for which 
is obtained from long-distance transmis- 
sion companies operating in this neigh- 
borhood. Transformers are usually 
placed upon the bank to lower the voltage 
of long-distance lines, and flexible cables 
run from the bank to the top of the 
dredge, and from there to the various 
There are usually installed mo- 
tors of an aggregate capacity of 75 horse- 
power to 200 horse-power on each dredge. 
One of the accompanying photographs 
shows a variable speed induction motor 
driving a counter-shaft, from which the 
main dredging buckets are operated. 
These buckets raise the material from 
the bed of the river to the shaking screens 
on the top of the dredge. 


=> 
An Automatic Feed-Water Purifier. 


The steam generating plant is one of 
the most important features of a street 
railway power station, and the designer 
concentrates much thought and bestows 
a great amount of effort upon the best 
methods of arranging batteries of boilers 
with relation to the position of the en- 
gines, and the most economy in efficient 
distribution of the steam mains, headers, 
valves, cte. Close attention has been paid 
by students of engineering to these de- 
tails, and everything has been done along 
this line with the object of minimizing 
the cost of producing mechanical power 
from the combustible used. All modern 
boilers bring cither a large number of 
pipes containing water in closer proximity 
to the grate or else pass the burning gases 
through pipes surrounded by water, in 
this way transmitting directly the heat 
through the tube to the water. Any 
change in the conductivity of heat by the 
sides of the pipes, therefore, very mate- 
rially interferes with the steam-gencrating 
properties of the boiler. 

It is an unfortunate circumstance that 
but few localities have a water supply 
which, in its natural state, can be heated 
to the boiling point without the deposi- 
tion of some foreign matter containcd 
in its solution or a sediment upon the 
vessel containing it, and in the case of the 
boiler this matter forms what is widely 
known as scale, on cither the interior or 
exterior of the tube, as the case may be. 
It is very evident that this scale, thus 
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formed, will decrease to a very great ex- 
tent the heating effect of the fire and 
much has been said and written upon the 
ratio of decrease which takes place under 
these conditions. 

Inventors and manufacturers have pro- 
duced, from time to time, many devices 
which had for their origin the proper- 
ties of either ridding the boiler of scale 
which may have already formed or of so 
softening and purifying the water as to 
render the formation of scale within or 
without the tube almost impossible. In 
the accompanying illustration is shown 
an apparatus that is intended auto- 
matically to purify all kinds of feed 
water. It is claimed by the makers that 
no matter what the ‘condition of the 
water when taken in at the supply pipe, 
and whether the impurities consist of 
suspended particles or of foreign matter 
held in solution, the water which issues 


J H Waser 


x teea 
TETU TTE ppiy 
TE 
—— Stee WTAE 
ee r ale 
b E ta INSS | Alr 
+H RATAN Syl 
-f : | ut 
|: - 


AUTOMATIC FEED-WATER PURIFIER. 


from the apparatus will be in perfect 
condition for the boilers. The only at- 
tention required by the device is the 
filling of the storage receptacles once a 
day with the necessary proportions of 
lime and soda, the only chemicals used 
in the system, the process being en- 
tirely automatic. The. purifier con- 
sists essentially of an automatically 
acting lime saturator, showing at the left 
as a conical pipe; a soda chamber which 
is a cylindrical pipe-like receptacle, and 
an automatic filter in the main part of the 
apparatus. The lime saturator, on ac- 
count of its downward tapering shape, 
thoroughly mixes the lime with the in- 
coming water, the water being carried to 
the base of the cone by the internal pipe 
and slowly rising to the top through the 
more densely saturated solution at the 
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bottom. The lime water is perfectly 
clarified by the time it gets to the wide 
space at the top, and leaves the saturator 
through a pipe which carries it to the 
bottom of the large cylinder. This por- 
tion of the apparatus is known as the re- 
action chamber and a concentrated solu- 
tion from the soda chamber is forced into 
it through a small pipe. The difference 
in the methods by which the soda and the 
lime are dissolved is necessitated by the 
fact that while lime will only dissolve in a 
definite proportion, there is practically no 
limit to the solubility of soda. The soda 
solution is forced out of the soda chamber 
by allowing water to flow in through a 
small regulating valve, the specific gravity 
of the air above the soda solution being 
too small to cause a mixture of the two 
liquids. 

In order to obtain the correct propor- 
tions of the mixing in the reaction 
chamber the apparatus in detail has been 
ingeniously worked out. A flood valve in 
the distributing tank at the top keeps the 
water always at the same level, and the 
arm is connected to other small valves at 
an equal height, the first one allowing the 
inflow of the untreated water, the second 
the lime water and the third the water 
which is used to force the soda solution 
into the reaction chamber. The lime is 
slacked in the chamber containing the dis- 
tributing tank, and the lime paste result- 
ing is carried to the interior of the conical 
lime saturator to a point about half way 
from the top. The other liquids remain in 
the reaction chamber at the lower part of 
the large cylinder until the chemical re- 
action of the salts has been completed, 
and the purified water then passes 
through a filter to be discharged at the 
relief valve perfectly softened and clari- 
fied. The sediment that results from the 
chemical action in the reaction chamber 
is precipitated to the bottom of this 
chamber and can be readily drawn off. 
An automatic washing apparatus, which 
is provided for the filter, prevents any 
choking up at this point. The Automatic 
Water Purifying Company, of New York 
city, controls the rights of this apparatus 
for the United States. 
< 

A Summer School for Apprentices 

and Artisans. 

The College of Engineering of the Uni- 
versity of Wisconsin will begin its second 
summer session of its summer school for 
apprentices and artisans on June 30, 
1902. The session lasts until August 8, 
1902. This school is intended primarily 
to give to students, engineers, superin- 
tendents of power stations, machinists, 
artisans and apprentices in various trades 
such mathematical, laboratory and shop 
instruction as would be found of most 
practical value to persons in these em- 
ployments and which could be imparted 
in the limited time of six weeks. 
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A New Enclosed Series Arc Lamp. 


A recent type of long-burning series dif- 
ferential enclosed arc lamp has been in- 
troduced to a considerable extent among 
central station operatore by the Fort 
Wayne Electric Works. The new lamp 
has many features of construction which 
appeal particularly to those who have the 
care and operation of arc lamps. The 
general appearance of the lamp is shown 
in the accompanying illustration, but 
there are several features which are not 
apparent in the illustration. The cap and 
top of the case from which the lamp is 
suspended and which support the mech- 
anism of the lamp are of cast iron and pre- 
vent any distortion of the parts in case 
the lamp should be roughly handled. The 
cylindrical part of the case is made of 
heavy copper sheeting with one soldered 
lapped joint. It is held in place by a bay- 
onet catch, and is weather-proof and de- 
signed to withstand extraordinary usage. 
The mechanism is of the differential type 
and is extremely simple in construction. 
When the lamp is in operation the arma- 
ture is practically in a horizontal posi- 
tion, directly beneath the series and shunt 
magnets. This makes a magnetic float- 
ing suspension for the armature and re- 
duces friction to a minimum. 

The series shunt coils are wound on in- 
dependent cores and held in place by one 
large screw which can be easily removed 
with an ordinary screw-driver. These 
coils are so proportioned that they have 
considerable radiating surface per watt of 
energy expended in them and operate at 
low temperature. All connections that 
carry current are made with proper clips 
` and fastened by two screws. These screws 
enter into cast-brass lugs, which are 
mounted in a position where they are 
readily accessible. The loosening of one 
of these screws breaks five connections, 
and the loosening of the other breaks 
three connections. 

The adjustment coil, by means of which 
the voltage at the arc is regulated on cir- 
cuits of different voltage, is wound on a 
form consisting of a brass tube covered 
with asbestos and mounted on a cylindrical 
wood core. This rigid construction pre- 
vents the wire from becoming loose and 
allows the coil to be readily removed from 
the lamp by loosening the clip screw at the 
top and bottom of the core. 

The cutout is unique in design and is 
so constructed that it can not get out of 
order. It is composed of three stationary 
parts and one moving part. A brass cylin- 
der traveling in a vertical direction makes 
and breaks contact with the stationary 


terminals in such a manner as to bring 
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the arc always on the same contact. The 
various parts of the cutout can be readily 
removed in a few seconds. 

In the outer globe-holder provision has 
been made for the expansion of the globe 
when heated by the are. The globe is 
clamped in place in the holder by thumb- 
screw clips with specially designed 
springs that fit the curvature of the globe 
and will not permit the clamping screw 
to exert sufficient pressure to crack the 
globe. The globe-holder is held in posi- 
tion directly beneath the radiator by a 
bayonet catch similar to that holding the 
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New ENCLOSED SERIES ARC LAMP. 


cylindrical case and has attached to it a 
chain from which it is suspended while 
the lamp is being trimmed. The assem- 
bled glotie-holder may be removed entirely 


by simply lifting the chain and hook from 


a lug cast om the side of the radiator. 

The lamp is equipped with a corrugated 
cast-iron radiator which rapidly dissi- 
pates the heat which rises from the are 
and prevents its entrance to the mechan- 
ism chamber, and ensures extremely low 
operating temperature in the lamp. The 
radiator is designed to permanently pro- 
tect all parts of the lamp located beneath 
it from moisture, snow and dirt, and all 
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parts located above it from the heat of the 
are. 

The clutch is what is known as the 
three-jaw ring clutch and is extremely 
simple in construction. On the top and 
in the centre of the main-clutch casting 
is mounted a small copper ring with three 
inwardly projecting jaws. Only these 
three jaws come in contact with the car- 
bons. This arrangement allows the use of 
carbons differing slightly from the stand- 
ard size specified to be used with the lamp. 
The small ring containing the three jaws 
can be replaced by the removal of one 
screw. The clutch is so designed that it is 
impossible to insert any part in any but 
the right position. 

The upper carbon-holder is combined 
with the trolley which carries current to 
the upper carbon and consists of a 
phosphor-bronze vertical split holder, en- 
suring even distribution of pressure on 
the part of the carbon covered by its jaws. 
The Jower end of the solid piece of brass 
on which these jaws are mounted projects 
downward between the jaws and serves as 
a stop for the upper carbon and prevents 
its entrance into the holder beyond the 
correct position. No part of the holder 
can rust or get out of order. No steel 
springs are used in its construction, and 
should it become damaged it can be easily 
replaced by the removal of two screws. 
The trolley of the lamp is made from a 
solid piece of brass with circular grooves 
milled therein at angles of 120 degrees 
apart. ‘These grooves contain the semi- 
circular contact springs which protrude 
above the grooves and make edgewise con- 
tact with the carbon tube. The planes 
of these edges are at right angles to lines 
passing through the centre of the body of 
the trolley. This form of construction 
prevents corrosion and accumulation of 
dust and dirt between the surfaces of the 
trolley springs and the carbon tube. 

In trimming the lamp the carbon is 
automatically centered and the surface of 
the contacts between the trolley springs 
and the carbon tube is automatically 
cleaned. In the top of the carbon tube is 
a nut, on the lower surface of which is a 
projection which enters the centre open- 
ing in the top of the body of the trolley 
or carbon-holder, thus always centering the 
carbon without any special effort on the 
part of the attendant. 

The adjustment of the length of the arc 
is accomplished by the adjusting coil in 
shunt with the series magnet coil. On 
loosening one screw the adjusting clamp 
may be lowered or raised, increasing o 
decreasing the amount of current passin, 
through the series coil, causing it to oper- 
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ate at a longer or shorter arc, as may be 
desired. 

The gas cap of this lamp is made of 
two parts, thoroughly insulated from each 
other, so that there is no difference of 
potential on its top. This is an impor- 
tant point, as a gas cap constructed so 
that there is a difference of potential on 
the top sooner or later causes trouble on 
account of short-circuit created by the col- 
lection of dust and dirt. The opening in 
the gas cap through which the upper 
carbon passes is provided with a copper 
bushing, easily removed should it become 
damaged. 

The binding-posts are of ample propor- 
tion and are provided with porcelain petti- 
coat insulators and a rubber insulating 
washer which makes the joints water- 
tight. They are further provided with set 
screws for clamping the wires in a vertical 
position, so as to make a strong mechan- 
ical as well as a good electrical connection. 

One of the most attractive features of 
this lamp is the case with which it can 
be dismantled should repairs become neces- 
sary. 

By the removal of five screws, two brass 
spring cotters and a clamping nut on the 
bottom of the clamping tube the entire 
bottom part of the lamp below the radiator 
ean be removed from the carbon tube, 
leaving only in connection therewith the 
armature, the shunt and series coils with 
their castings and the cast-iron top. The 
magnets, armature and casting upon 
which they are mounted can be easily re- 
moved from the carbon tube by removing 
the cast-iron cap, two spring cotters and 
four screws. The cast-iron top can be 
removed by simply taking off the binding- 
posts. The trolley and carbon combined 
can be released by removing the cast-iron 
top and taking off one nut. By the re- 
moval of the outer globe and the cylin- 
drical case all sides of the mechanism are 
exposed. In fact the lamp is so con- 
structed that any part of it is rendered 
accessible by a few moments’ work. All 
the nuts in the lamp are made the same 
size, a fact that will be appreciated by the 
repair man. 7 

The entire lamp is so designed that it 
will remain in service a maximum period 
before a complete overhauling is neces- 
sary. This is accomplished by operating 
at a low temperature and in general by its 
substantial and well-finished construction. 

As will be seen from the above descrip- 
tion the leading features of this lamp are 
its extreme simplicity, small number of 
wearing parts, substantial construction 
and consequent long life. 


ELECTRICAL REVIEW 


An Electric Lamp Shifter. 


Many ingenious devices have been 
placed upon the market recently to enable 
the consumer to utilize his electric light- 
ing apparatus to peculiar and particular 
advantage, and in the accompanying il- 
lustration willbe noticed the electric lamp 
shifter manufactured by the Kemmerer 
Klectrie Light Shifter Company, of 


LAMP SHIFTING DEVICE. 


W eissport, Pa. 
ticularly recommended by the maker to 


This apparatus is par- 


dentists, draftsmen, doctors, surgeons, 
machinists, students or any operator who 
needs a light in some advantageous 


position or wants a range of positions 


which is flexible in the extreme. 

With this shifter on the ceiling or 
wall of a fourteen-foot square room, 
it is claimed that the light can be ex- 
tended to any corner and remain where 
it is placed without adjusting nuts, 
set screws or other apparatus. 

saps = 
Wire Reels. 

The “Ready” tandem pay-out reels, il- 
lustrated in the accompanying illustra- 
tions, are made entirely of iron, having 
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AN ALL-IRoN TANDEM Pay-OuT REEL. 

cone bearings, and are adaptable for any 
size coil of wire. This reel is of the ten- 
sion type, being adjustable, and prevente 
the possibility of wire paying out too 
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freely. The tandem reels are especially 
adapted for toll line and drop work. 
These reels are made in twelve styles, 
adapted to all requirements of telephone, 
telegraph and electric light companies. 
These reels are manufactured by the 
W. G. Nagel Electric Company, Toledo, 
Ohio, which also manufactures tools, pole 
houses, pole seats and balconies, besides 
being jobbers in all kinds of telephone, 
electric light and street railway supplies. 
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Novel Lighting Reflectors. 


The Amal reflectors, a few of which are 
shown in the accompanying illustration, 
are an entirely new product—a combina- 
tion of metals that enables the manu- 
facturer to make all sizes and kinds of 
reflectors either plain or in metal for in- 
candescent lamps. The numerous small 
facets and the brilliant polish which 
may be secured make the best re- 
flecting surface for this kind of work. 


NEw For™M oF LIGHTING REFLECTORS 


These reflectors may be made up into 
beautiful designs, and plain lamps may 
be made to form the most picturesque 
ty pes of adornment, while colored lamps 
are produced in the form of almost any 
definite number of gems. These are used 
principally for decorative purposes, and 
give especially good effects when placed 
on lamps in show-windows, and also make 
up handsomely in advertising work. These 
reflectors are claimed to be non-breakable 
and are not subject to corrosion, and the 


reflecting surfaces are susceptible of being 


rubbed or polished without deterioration. 
These reflectors are a specialty of the 
A. A. McCreary Company, New York city. 
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MR PAUL M. LINCOLN. 


— MM 


BY ARTHUR B. WEEKS. 


The resignation of Mr. Paul M. Lin- 
coln as resident electrician of the Niagara 
Falls Power Company will be in the 
nature of a surprise to many of his ac- 
quaintances and friends. He left the 
Power company at Niagara Falls on May 
15 to accept a position with the Westing- 
house company, at Pittsburg, Pa. 

Mr. Lincoln began the work of install- 
ing the dynamos at the power-house in 
February, 1895, and by him the entire 
work of the electrical portion of the plant 
was successfully carried through. The 
many new problems which, in an initial 
work of this kind, necessarily faced him, 
were one by one worked out with gratify- 
ing success, and it is largely through Mr. 
Lincoln’s ability that the operation of 
the power-house has thus far been so sat- 


Mr. PauL M. LINCOLN. 


isfactorily carried out. Associated with 
him in the installation were Messrs. W. K. 
Dunlap, S. B. Storer, J. T. Haskin and 
W. F. Lamme, all of the Westinghouse 
company. 

Mr. Lincoln is a member of the Ameri- 
can Institute of Electrical Engineers, the 
American Electrochemical Society and 
other organizations. His name has be- 
come familiar through recent important 
electrical devices patented by him, one of 
the best known being the Lincoln syn- 
chronizer, which is being widely and suc- 
cessfully used. The accompanying photo- 
graph shows Mr. Lincoln standing near 
the switchboard staircase, at the power- 
house, with one of the great 5,000-horse- 
power Niagara Falls dynamos in the back- 
ground, 
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Porcelain Insulators and Insulating 
Cotton Sleeving. 


Among the latest improvements in con- 
struction material for outside lines may 
be noticed the self-tying porcelain insu- 
lator for pin and bracket lines, and the 
new insulating cotton sleeving for cover- 


(Pat. March 21, 1899. —Pat. March 12, 1901). 
Fic. 1.—SELF-TymnG PORCELAIN INSULATOR. 


ing conductors in making joints in cables, 
which are being put on the market by 
James S. Barron & Company, of New 
York city. Referring to the illustrations, 
Fig. 1 shows a reduced engraving of the 
pony insulator. The rapidity with which 
these insulators can be put up and taken 
down, and the feature of their design, 
which makes a consequent saving in time 
of tying wires, are important items to be 
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Fic. 2.—Cotrtron INSULATING SLEEVES. 


considered in estimating the costs of lines. 
The manufacturers especially recommend 
these for army service, where rapid work 
is necessary both in putting up and taking 
down for transporting to other localities. 
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These self-tying insulators are made in 
porcelain in several sizes to accommodate 
the different wires used for electric light 
and power plants, as well as for telegraph 
and telephone service, and will also be 
furnished in glass when desired. 


Fig. 2 shows some of the sizes of a ° 


woven cotton insulating sleeving. These 
are put up ordinarily on cones holding 
about ten pounds each. The lineman or 
repair man, in making a joint, cuts away 
about three inches of this tubular sleeving, 
carrying it back away from the bared por- 
tion of the wire, the sleeving having pre- 
viously been soaked in paraffin. After 
the joint has been made the sleeving is 
drawn back over the exposed portions of 
the wire or cable, when the sleeving, under 
the solidifying of the paraffin, makes an 
impervious jacket over the joint. These 
are then covered with the usual lead pipe, 
making a highly satisfactory insulated 
joint, and embodying the extra feature 
of being capable of very rapid application. 


The American Society of [Mechanical 
Engineers. 


The forty-fifth meeting of the Ameri- 
can Society of Mechanical Engineers will 
be held in Boston, Mass., May 27 to May 
30, 1902. The headquarters will be at the 
Hotel Brunswick, Clarendon and Boyles- 
ton streets. Arrangements have been made 
with the principal railway associations by 
which those attending this meeting may 
secure „the rate of one and one-third 
fare according to the certificate plan. / An 
interesting programme of events has been 
arranged for the different sessions which 
will include many visits and trips to dif- 


ferent points of interest in and around 
Boston. 


The Ohio Society of Mechanical, Elec- 
trical and Steam Engineers. 


At the third meeting of the Ohio So- 
ciety of Mechanical, Electrical and Steam 
Engineers, held at Mansfield, Ohio, on 
May 10, a large gathering of the repre- 
sentative engineers of this section of the 
country were in attendance. The society 
is now about six months old and is in very 
excellent condition, showing admirable 
prospects for future growth. Among the 
interesting topics for consideration at this 
meeting was a paper by Elmer E. Miller, 
district examiner. of steam engineers for 
the state of Ohio, on “Suction and De- 
livery Pipes, Air and Vacuum Chambers 


on Steam Pumps.” A paper on “Recent 
Refinements in Field Magnet Construc- 
tion” was also read by S. E. Heunerfauth, 
superintendent of the Card Electric 
Works, Mansfield, Ohio, and a short paper 
was read and discussed by Ezra Faweett, 
of Alliance, Ohio, on “Electric Ma- 
chinery.” The next meeting will be held 
at Canton, Ohio, on November 15, 1902, 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


STREET RAILWAY CONSOLIDATION—A certifi- 
cate has been filed with the Secretary of 
State at Trenton, N. J., recently by the 
United Railway Investment Company, of San 
Francisco, increasing its capital from $2,500 
to $25,000,000. The papers were signed by 
Thornwall Nullally, president, and Ernest 
P. Hoes, secretary. The company was origi- 
nally incorporated in February last and its 
object, it is understood, is to consolidate the 
trolley lines in and about San Francisco. A 
provision in the amended charter filed pro- 
vides that the preferred stock may be retired 
at the end of three years by the payment of 
110 per cent. 


ANOTHER LARGE PLANT FOR MASSENA—lIt 
has been announced that the Pittsburg Re- 
duction Company has secured 100 acres of 
land at Massena, N. Y., and will at once 
erect five large factories, to cover at least 
fifteen acres of its land. The principal arti- 
cle of manufacture will be aluminum, and 
it is expected that employment will be given 
to a large number of men throughout the 
year. The Massena factories will probably 
be the main plant on account of the ship- 
ping facilities both by water and rail, and 
the abundant electrical power available. 
The expenditure will probably reach over 
$1,000,000. It is expected that the build- 
ings will be enclosed by fall and the works 
in operation by April of next year. 


WIRELESS TELEGRAPH Brps—In response to 
an invitation sent out some time ago by the 
united States Signal Corps, five different 
companies have made estimates for the es- 
tablishing of the system in Alaska. The 
bids run all the way from $9,919 to $11,005 
for individual routes up to $28,000 for four 
sets of apparatus. The manufacturers of 
apparatus in Germany have intimated their 
intention to submit a tender, but this it is 
believed has not arrived as yet. It is ex- 
pected, however, that the bids will be held 
open until the foreign makers are heard 
from. The government desires to estab- 
lish only two wireless telegraph routes in 
Alaska, but in the bid the various com- 
panies are given their choice of four. Only 
one company offers to perform the work and 
furnish the material without omission of 
any sort, its bid covering everything that 
is to be done or furnished. 


POWER PLANT TO BE SoLD—Despatches from 
Utica, N. Y., announce that Guthrie, Cravath 
& Henderson, of New York, representing 
the complainants in the foreclosure action 
brought by the Commercial Trust Company, 
of New York, and the Morristown Trust 
Company against the St. Lawrence Power 
Company at Massena, N. Y., the Standard 
Trust Company and the United States Mort- 
gage and Trust Company have obtained a de- 
cree in foreclosure and sale from Judge Cox 
in the United States Circuit Court. Jas. D. P. 
Lynch was appointed as master, and he will 
sell the power plant at Massena in about six 
weeks. The judgment order provides for re- 
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jection of bids under $500,000. There has 
been no opposition to ordering the sale of 
the property. The foreclosure suit was 
brought by the first and second mortgage 
bondholders, but a plan has been projected 
for a reorganization, and it is understood 
that the sale of the property will not affect 
the big power scheme. 


ELECTRIC LIGHTING AND POWER IN 
VENEZUELA—The principal electric plant, 
operated by water power, in Venezuela is 
located at El Encantado, twelve miles from 
Caracas. During the rainy season it de- 
velops 400 horse-power, but from December 
to April this is reduced to 100 horse- 
power or less, as in the dry months 
the water is used for irrigating the 
adjoining land. Three vertical turbines 
are employed, and the generators are 
alternating current, developing about 5,000 
volts. Most of the apparatus is of Swiss 
manufacture, Italian firms having furnished 
the conducting wires. Another enterprise 
is at Merida, where only about 150 horse- 
power is developed. All the machinery is 
American made, and direct current. San 
Cristobal has an electric station of 200 
horse-power to light the city and furnish 
power for a few industrial firms. Using steam 
as motive power, in Caracas is the Com- 
pania de Gas y Luz Electrique de Caracas. 
This company has a capital of $443,900 and 
has a capacity of about 300 horse-power, 
using four tons of patent fuel daily and 
7,350 gallons of water. It supplies ninety- 
six arc lamps of 2,000 candle-power which 
are used in the streets, and 4,000 incan- 
descent lamps of sixteen candle-power for 
private houses. The electric plant at Mara- 
caibo furnishes current for 300 arc lights 
of 1,000 candle-power, and about 4,000 in- 
candescent lamps. At Valentia and Puerto 
Cabello there are similar plants. 


MINING UNDER THE EpDISON PATENTS—The 
Dunderland Iron Ore Company’s prospectus 
has been announced. The capital of the 
company is £2,000,000, made up of 200,000 
six per cent cumulative preference and par- 
ticipating shares of £5 each and a like 
number of ordinary shares of the same de- 
nomination. The president of the company 
is Sir David Dale, Bart.; the vice-president, 
Joseph Lawrence, M. P., formerly president 
of the Edison Ore Mining Syndicate, which 
was the original concern formed some three 
years ago to acquire the Edison ore-treating 
patents for Norway and Sweden. The other 
directors of the company are: William Arm- 
strong, George Ainsworth, Herman Ernest 
Dick, James F. Mason, Walter Stoen, Bright 
McLaren, Edward W. Richards and I. Will- 
iams. The technical advisers of the company 
are Thomas A. Edison and Lord Kelvin. 
Some 80,000,000 tons of crude ore are said to 
have already been found available for 
mining. In addition, it is believed that 
the deposits not yet proved contain at 
least a further 100,000,000 tons of ore. These 
deposits are situated on the west coast of 
Norway, at distances varying from three to 
thirty-five miles from the port of Mo, on the 
Ranen Fjord. A railroad is to be con- 
structed from the mines to the coast so as to 
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facilitate the shipments of the ore. The 
power available is estimated to be about 
40,000 horse-power. It is planned to origi- 
nally equip a plant designed by Mr. Edison 
to concentrate 1,500,000 tons of crude ore, 
and provide 750,000 tons of briquettes per 
annum. 


AUTOMOBILE NOTES 


A SUMMER CLUB Room—The Automobile 
Club of America has secured a club room 
in the Garden City Hotel, Garden City, for 
the exclusive use of its members, who will 
have all the privileges of the hotel, includ- 
ing the swimming pool, shower baths, bil- 
liard room and charging and storage facili- 
ties. 


A PRIVATE SPEEDWAY FOR Fast AUTO- 
MOBILES—It is believed that a plan is under 
way to build a speedway for the exclusive 
use of automobiles between Long Island 
City and Garden City, L. I. It has been an- 
nounced that the supervisors of Suffolk 
County will welcome the advent of such a 
speedway and will do all in their power to 
help the project along, as it will probably 
be a factor in developing some of the com- 
paratively unknown localities on the island 
which are now familiar only to the deer 
hunter and the cycling tourist. 


THE Mrne Recorp Contest—The Auto- 
mobile Club of America will hold a mile 
record contest on the South Shore Boule- 
vard, near Grant City, Staten Island, N. Y., 
at 11 a. M., Saturday, May 31, 1902, for all 
classes of motor vehicles. The contest 
will be held under the racing rules of the 
American Automobile Association. Entry 
blanks will be furnished on application to 
the club secretary, the time for receiving 
entries expiring on May 24. The entry fees 
will be as follows: For motor bicycles and 
tricycles, $5 for each vehicle; for other 
classes, $10 for each vehicle. The en- 
trance fees must be paid to the treasurer 
of the club at the time application for entry 
is made. Should the weather be such as to 
make it impossible to hold the contest on 
schedule time, it will be postponed until the 
following Monday, June 2. Vehicles will be 
divided into eight classes as follows: (1) 
Motor bicycles carrying one person, (2) 
motor tricycles, (3) gasoline vehicles un- 
der 1,000 pounds, (4) gasoline vehicles 1,000 
to 2,000 pounds, (5) gasoline vehicles over 
2,000 pounds, (6) steam vehicles all weights, 
(7) electric vehicles all weights, (8) free 
for all, any weight, any power, against 
time. As prizes, silver medals will be 
awarded to the vehicles making the best 
time in the bicycle and tricycle classes; 
gold medals to the vehicles making the best 
time in the gasoline, steam and electric 
classes; silver medals to the vehicles mak- 
ing the second best time in gasoline, steam 
and electric classes; bronze medals to the 
vehicles making the third best time in the 
gasoline, steam and electric classes. In 
class eight, free for all, no medals will be 
awarded. A certificate, however, stating 
the time will be given. Albert C. Bostwick 
is the chairman of the racing committee. 
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ELECTRICAL SECURITIES 


Although the average conditions which 
would seem to make for prosperity have 
been evidenced of late, the situation in the 
market generally has been one of bear- 
ish development. The adverse develop- 
ments in the coal situation probably have 
had much to do with this, but there has 
been a decided relaxation in the money mar- 
ket, and an extremely favorable crop re- 
port would seem to reflect a decided im- 
provement in conditions. General trade re- 
ports have been very promising, and export 
trade has shown indications of a decided 
and marked revival. ‘this is due and 
traceable to the improving trade conditions 
prevailing in foreign countries, which 
naturally increase the buying demand for 
American products. The course of prices 
for the week has been persistently down- 
ward as compared with a week ago. The 
public has not recovered from its suspicion 
and distrust, caused by the collapse of cer- 
tain industrials very recently, and .there 
has been small animation by this element 
to enter into speculative dealings. New 
developments in the coal strike situation 
will in all probability be the dominant 
factors for some time, although from al- 
most every source of information it would 
appear that the strike will be of short 
duration. The operators, for some months 
preceding the final decision of the workers, 
prophesied that there would be no difficulty 
in making satisfactory arrangements, and 
there is great disappointment evinced on 
all sides that matters have taken sucn a 
decided turn. However, the miners them- 
selves are not, as a whole, very much in 
favor of an aggressive movement and this 
is believed to point to an early settlement 
of the present difficulty. 

The government reports of foreign trade 
for April show an excess of exports of 
$33,000,000, as against $44,000,000 for the 
same month last year. For the ten months 
of the fiscal year ending May 1, the total 
excess of exports over imports was $435,- 
000,000, or a decrease this year of $149,000,- 
000. The April statement, however, shows 
a decided improvement over that for March, 
as the March decrease was about $16,000,- 
000, as against a decrease for April of $11,- 
000,000. The increase in imports is very 
small, and it is probable that imports are 
very close to the maximum, while exports 
may be expected to increase for the balance 
of the year, particularly if good crop con- 
ditions continue. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY 17. 

New York: Closing 
Brooklyn. R- Tass sieswew eens 64% 
Con. GAS: 4 Baacu Dt iG ache t aed’ 220% 
Gen. Biles css cuiewsew tase ea tae es 315 
Kings Co. Elec...........2.2eee, 196 
Man. (Bi ves. cbtveeiwasia twee eks 1314 
Met: Sty RY icr6aes ransu yee tae 146% 
N. Y. & N. J. Tel. COttaacviccwess 173 
Westinghouse Mfg. Co........... 218 


The annual meeting of the stockholders 
of the General Electric Company has been 
held at the office of the company in Sche- 
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nectady, and the old board of directors was 
reelected. As a quorum of this board was 
not present no meeting of the board was 
held. 

All of the electrical stocks listed declined. 
The most significant electrical stock was 
General Electric, which in the early part 
of the week sold down a number of points 
and then made a rapid rise to 328. At the 
end of the week it stands six points lower 
than at the close of the preceding week. 
Boston: 


: Closing 
Am. Telep. & Tel............0.00-% 178 
Edison Elec.........c0000. EIET 280 
Mass. Elec. pf........ccccceccves 96 
New England Tel...........e0e0- 146 


Western Telephone & Telegraph... 105 


The principal feature of the week in the 
local market has been the activity and 
strength shown by Massachusetts Electric 
common, the preferred seeming to have set- 
tled down on an investment basis, while 
the common is being bought freely by in- 
vestors who believe it is going to be very 
valuable in some not far distant day. The 
stockholders of the Edison Electric Illumi- 
nating Company have approved an issue of 
16,500 additional shares of stock, which will 
mean $3,300,000 should the gas commission 
authorize the stockholders to subscribe for 
the stock at the same figure as the last issue, 
namely, $200 a share. 


Philadelphia: Closing. 
Elec. Co. of America.............. 7 
Elec. Stor. Bat. Cec. ocki-tasteee sks 82 
Eiec. Stor. Bat. pf............... 83 
Philadelphia Elec..............-. 534 
Union Traction...............06- 40% 
United G. I. Co... . cc ccc ee eee 103 

Chicago: Closing 
Chicago Edison Light............ 172%, 
Chicago Telep..........csc ee ceee 170 
Metropolitan El. pf.............. 90 
National Carbon..............08% 2544 
National Carbon pf............... 91 
Union Traction...............0.% 18% 
Union Traction pf............... 51 


ELECTRIC LIGHTING 


CoLuMBus, OHIo—The city council has 
passed an ordinance which provides for the 
sale of $175,000 bonds for a new municipal 
light plant. 


TAUNTON, MaAss.—An order appropriating 
the sum of $175,000 for the enlarging and 
extension of the municipal lighting plant 
has been passed by the city council, and it 
appears now that a new plant is practically 
assured. 


GuTHRIE, O. T.—The Guthrie Light and 
Power Company has been bought by the 
La Fayette bank interests of St. Louis. The 
new company will at once improve the plant 
to give a day service, the improvements 
being estimated to be about $35,000. 


BRADNER, OHIO—The city council has 
been instructed to canvass bids for the con- 
struction of a municipal electric lighting 
plant and waterworks. It is not known 
whether the bids will exceed the appropria- 


tion, which at the present time is stated 
to be $13,500. 
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LUBECK, Mr.—At a special meeting of the 
selectmen recently held, a franchise was 
granted the Drew Machinery Agency, of 
Manchester, N. H., giving the concern the 
right to erect poles and run wires through- 
out the town for the purpose of furnishing 
electricity for lighting and mecnanical pur- 
poses. 

Reppine, Caut.—One of the oldest gold 
mines in the country is to be supplied with 
an electric plant and work on the property 
resumed with increased activity. The 
property referred to is the Gladstone mine 
in the French Gulf District. It is the plan 
to install a complete electric plant for the 
creation of 500 horse-power at the mine. 
The power will be used to run the mine, 
mill, and light the entire plant. 


San Jose, Cau.—The San Jose Light and 
Power Company and the Electric Improve- 
ment Company have passed into the control 
of the United Gas and Electric Company, 
of San Francisco. The consideration in- 
volved is $1,250,000, of which $700,000 goes 
to the Improvement company. The owners 
plan to combine the various electric and gas 
plants in this city into one concern. In ad- 


dition they will erect a $250,000 electric 
distributing station. 


ALBANY, N. Y.—A certificate of incorpora- 
tion of the Utica Gas and Electric Com- 
pany, of Utica, with a capital of $2,000,000, 
has been filed with the Secretary of State. 
The company is to do a general lighting 
business in Utica and Oneida and Herkimer 
counties. The directors are said to be A. N. 
Brady, Albany, N. Y.; Wm. F. Lewis, John 
F. Maynard, Chas. S. Symonds, Wm. T. 
Baker, Chas. B. Rogers, M. J. Brayton, D. N. 


Crouse, and Samuel A. Beardsley, all of 
Utica. 


New ALBANY, InpD.—The United Gas and 
Electric Company, of New Albany and Jef- 
fersonville, has filed articles of incorpora- 
tion. The capital is $1,000,000, divided into 
10,000 shares. The incorporators are: Sam- 
uel Insull, of Chicago, president or the Chi- 
cago Edison Company; W. B. Hummer, of 
La Salle, Ill.; Robert W. Wait; J. W. Dun- 
bar, of Chicago, and John Tevis, of Louis- 
ville. It is said that Mr. Insull will be 
president of the new corporation. The 
company will control the gas and electric 
light plants of New Albany and Jefferson- 
ville, and it is stated will also establish heat- 
ing plants in each city. 


OBITUARY NOTICE 


Mr. CLARENCE E. Stump died at his home 
in Flushing, L. I., after a short illness, on 
May 15. Mr. Stump has long been well 
known in technical and other fields of pub- 
lishing. During his earlier career he was 
associated directly with several journals 
in the electrical field, and of late he has 
been assistant business manager of the 
Christian Herald. Mr. Stump was forty- 
seven years old at the time of his death. 
His loss will be felt by a large number of 
friends throughout the electrical field, in 
which Mr. Stump was known from one end 
of the country to the other and well be- 


loved for his geniality, heartiness and 
kindness. 
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PERSONAL MENTION 


Dr. S. S. WHEELER, of the Crocker-Wheeler 
Company, Ampere, N. J., sailed for England 
on the Celtic on Friday, May 16, and will 
enjoy a vacation of several weeks in foreign 
countries. 

Mr. W. T. McDoweLL, who has recently 
been identified with the Electric Motor and 
Equipment Company, of Newark, N. J., has 
joined the selling organization of the Man- 
hattan Electrical Supply Company, of New 
York. 

Mr. C. VANDEVENTER has left the New 
York office of the Stanley Electric Manu- 
facturing Company to take the management 
of that company’s office in Chicago. Mr. 
Vandeventer was tendered a farewell dinner 
by his office associates and friends at the 
Hotel Normandie, New York city, on the 
evening of Monday, April 28. 

Mr. J. C. CHAMBERLAIN, well known in 
storage battery and electric launch circles, 
has resigned as general manager of the Elec- 
tric Launch Company, and Mr. Henry R. 
Sutphen succeeds him and takes charge of 
the practical affairs of the company as gen- 
eral manager. Mr. Chamberlain, who is a 
well-known and authoritative expert in this 
field of work, will take a rest of a few 
months, during which time he will visit 
various points of electrical interest in the 
United States, including the Pacific coast. 


Dr. F. A. C. PERRINE on the evening of 
Friday, May 9, read a paper betore the Bos- 
ton Society of Arts at the Massachusetts 
Institute of Technology, on “Success in 
Long-Distance Power Transmission.” The 
special features of the paper were the 
obstacles and difficulties met with in the 
engineering of the great transmission lines, 
and the details of their successful solving. 
On the following morning before the senior 
class in electrical engineering, his address 
was on the outlook in electrical engineering, 
the theme being the prospect for young 
engineers. 


IN THE REMARKS Of the toastmaster at the 
recent dinner to Lord Kelvin by Mr. An- 
thony N. Brady, graceful compliments were 
extended to a number of distinguished elec- 
tricians sitting around the board. Mr. Edi- 
son, who was at the opposite end of the 
table, and who is, as is well known, hard of 
hearing, was applauding impersonally the 
sentiments of the speaker, and when his 
own name was mentioned, evidently not 
catching it, applauded as vigorously as any 
one, until his wife whisperingly made him 
understand that he was applauding his own 
name. The confusion of the veteran in- 
ventor was quite evident for a moment and 
was enjoyed by all observers. He soon 
realized, however, that it was a good joke 
on himself and chuckled over it as much 
as any one. 


Dr. Lours Duncan has been appointed 
head professor of electrical engineering in 
the Massachusetts Institute of Technology, 
at Boston. Doctor Duncan has been known for 
several years as one ot the most prominent 
and active members of the consulting engi- 
neering profession. Originally a graduate 
of the United States Naval Academy. at 
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Annapolis and an officer in the United 


States Navy for several years, Lieutenant . 


Duncan was one of the earlier students of 
‘Professor Rowland of the Johns Hopkins 
University, at which institution he took his 
doctor’s degree. Upon his graduation, he 
was selected to fill the newly created chair 
of electrical engineering in that institution 
and for several years was in charge of its 
classes and laboratory equipment in this 
branch of study. Resigning several years 
ago from the service of the university, he 
established himself in New York as consult- 
ing electrical engineer. Among the more 
important works which he has been engaged 
upon may be mentioned his appointment as 
consulting electrical engineer for the New 
York Rapid Transit Commission, the Balti- 
more & Ohio Railroad, and for a large num- 
ber of electric railway systems in the west- 
ern states. Doctor Duncan was the de- 
signer of the electrical locomotives now 
operating in the tunnel of the Baltimore & 
Ohio Railroad under the city of Baltimore. 
In his new appointment he will bring to the 
conduct of his classes a large acquaintance 
with actual electrical engineering and with 
the most recent developments of the sub- 
ject. Among the other large enterprises 
which have lately engaged his attencion is 
the construction and equipment of the Key- 
stone Telephone Company’s plant and ex- 
changes in Philadelphia. Doctor Duncan 
was noted, during his brief term of service 
as an instructor at the Johns Hopkins Uni- 
versity, as one of the most practical teach- 
ers of his subject in the country. Among 
his graduates there are numbered many of 
the men who are now occupying foremost 
positions in the various branches of elec- 
trical engineering in the United States and 
other countries. His acceptance of the posi- 
tion of professor of the reorganized courses 
of the Massachusetts Institute of Tech- 
nology will doubtless mark a new era in the 
history of the subject as presented at that 
institution. He combines, in a large de- 
gree, knowledge of his chosen subject with 
an attractive personality and an ability to 
make his influence felt by his students and 
those in contact with him. 


INDUSTRIAL ITEMS 


THE STERLING ARC LAMP COMPANY has re- 
moved its office to the St. James Building, 
New York city. 

THE CENTRAL ELECTRIC COMPANY, Chicago, 
Ill., is in a position to ship from Chicago 
stock all orders for Westinghouse lightning 
arresters. The company will be pleased to 
send descriptive catalogue upon request. 


THE HunNTER FAN AND MOTOR COMPANY, 
Fulton, N. Y., reports that it has been very 
successful in placing orders for this sea- 
son’s apparatus. The company has been 
forced, under the demand for its product, 
to work its factory at night for the last few 
months. 

THE AMERICAN STEEL AND WIRE COMPANY 
has issued two splendid catalogues on 
springs and rail bonds. These catalogues 
are both elaborately illustrated and contain 
full descriptive matter to give a compre- 
hensive idea of both descriptions of this 
company’s product. 
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THE WILHELM MANUFACTURING COMPANY, 
Buffalo, N. Y., has issued a very complete 
catalogue describing and illustrating its in- 
terior telephone systems. This company 
makes a specialty of reequipping systems, 
and making complete automatic intercom- 
municating telephone designs. 

THE NORTHEASTERN TELEPHONE COMPANY, 
which was formerly the Dirigo Telephone 
Company of Maine, is sending out a 
prospectus describing the character of its 
corporation and dispensing general infor- 
mation as to the independent telephone 
movement in the service under its control. 


THE Bristot CoMpany, Waterbury, Ct., 
has issued a fine catalogue of its recording 
electrical instruments. This catalogue cov- 
ers complete lines of recording volt, ampere 
and wattmeters for both alternating and 
direct currents. Copies will be sent to any 
who are interested, on request. 

THE AUTOMATIC ELECTRIC CoMPANY, Chi- 
cago, manufacturer of automatic telephone 
apparatus under the Strowger patents, has 
been apprised by cable that the London 
postal authorities have authorized the in- 
stallation of one of its automatic telephone 
exchanges in the London post Office. 


THE AMERICAN PATENTS PUBLISHING ComM- 
PANY, Washington, D. C., is issuing “The 
American Electric and Automatic Patents 
Monthly,” including air and gas engines and 
the acoustics. This is a most compre- 
hensive publication, being very fully illus- 
trated, and is compiled by James T. Allen, 
examiner United States Patent Office. 


RUMSEY & Company, Seneca Falls, N. Y., 
has recently issued the fifty-third edition of 
a most comprehensive catalogue of its 
products. This, the 1902 edition, contains 
256 pages of information, including de- 
scriptions and prices of a complete line of 
hand and power pumps, hydraulic and pump- 
ing machinery for all purposes. 


THE SPEER Cargon Company, St. Marys, 
Pa., has made a number of improvements 
in its factory during the past year, and is 
now operating almost to its fullest capacity 
in the production of electrical carbons, par- 
ticularly in the manufacture of the Speer 
motor brush, electric light carbons and 
other carbon specialties. 


THE CONSUMERS’ CARBON CoMPANY, Lancas- 
ter, Ohio, manufactures electric light carbon 
and carbon specialties of every description. 
These carbons are perfectly made, smooth 
burners and long lived. The company has 
spiendid facilities for promptly filling orders 
from stock, and states that a steady demand 
is keeping its large factories running full 
time. 


THE Norron Toot Company, West Park, 
Ohio, a manufacturing company just enter- 
ing the electrical field, is placing on the. mar- 
ket a patented galvanized steel cable hanger 
for telephone and telegraph construction 
work. These hangers are claimed to be easily 
put in position and permanent in their serv- 
ice. The company also manufactures corner 
brackets and special forgings. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill, is the general sales agent for 
the Packard “Mogul” incandescent lamps, 
which are made in 200, 300 and 600 candle 
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power. This company states that there is a 
steadily increasing demand for these lamps 
which are being substituted for groups of 
sixteen-candle-power lamps and in some in- 
stances for the incandescent arc lamps. 


THE Puetps Company, Detroit, Mich., is 
the manufacturer of the Hylo turn-down 
electric lamp. The Hylo has two light-giv- 


ing carbon threads, one of ordinary size 


making sixteen candle-power and one ex- 
ceedingly small making one candle-power. 
The least turn of the Hylo bulb in its socket 
puts out the large filament and lights up the 
small filament. A Hylo fits ordinary fixtures 
and can be used in any place where a com- 
mon electric lamp has been fitted. 


THE RELIANCE ELECTRICAL COMPANY, Mil- 
waukee, Wis., announces that among the 
orders recently secured might be mentioned 
the equipping with generators and motors 
of the Duncan Electrical Company, of La 
Fayette, Ind., the Milwaukee Corrugating 
Company, and the Chicago Opera House. 
The Reliance Electrical Company has es- 
tablished connections with London and 
Manchester, England, and reports a number 
of orders as coming from these places. 


THE FOSTER ENGINEERING COMPANY, 
Newark, N. J., is meeting with a brisk de- 
mand for its valves. In equipping the new 
power station of the New York Edison Com- 
pany orders have been placed with the 
Foster Engineering Company for one 
8-inch and four 10-inch combination valves, 
and two 8-inch and one 10-inch non-return 
stop valves. The Cleveland Electric Com- 
pany has also awarded a contract to the 


Foster company for four 8-inch non-return 
stop valves. 


‘THE INTERNATIONAL Motor Car COMPANY, 
Toledo, Ohio, has placed a number of auto- 
mobiles for military use for British officers 
at South African points. These are mostly 
heavy steam carriages. The Waverly de- 
partment has recently supplied General Lew 
Wallace, the historian novelist, with a 
Waverly standard electric runabout. This 
is a handsome machine, and all 1902 models 
are being fitted with electric brakes which 
make operation in the most crowded sec- 
tions under the most sensitive control. 


“THE Four-TRACK News” for May contains 
a graphic description of the beaucies of the 
Yellowstone, by O. D. Wheeler. “One Hun- 
dred Years at Westpoint” is interestingly 
portrayed by Jane W. Guthrie, and Mr. 
George H. Daniels gives a timely and inter- 
esting study on rapid transit in New York. 
There are other good things too numerous 
to mention in this splendid publication 
which is designed particularly to embrace 
in short measure comprehensive and enter- 
taining sketches on topics of great interest. 


THE KELLOGG SWITCIIBOARD AND SUPPLY 
CoMPANY, Chicago, Ill., has a contract to 
equip the Pekin Telephone Company with a 
300-line magneto self-restoring dropboard. 
A 3,000-line common battery switchboard 
with all necessary apparatus will be sup- 
plied to the Gas Belt Construction Com- 
pany in Muncie, Ind. This company will 
also install a Kellogg 1,800-1ine apparatus 
in Elwood, Ind. The company has issued to 
the telephone public a magnificent gen- 
eral descriptive catalogue. This is taste- 
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fully bound and is replete with splendid 
half-tone illustrations, and comprehensive 


descriptive matter is given to the showing 


forth of miscellaneous apparatus. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, Pa., has announced the 
opening of several exide battery depots for 
the purpose of caring for, charging and fur- 
nishing vehicle batteries of its manufacture. 
The stations already announced are situated 
in New York city at 148 West Eighteenth 
street; at Philadelphia, 250 North sroad 
Street; at Buffalo, 200 Pearl street; at St. 
Louis, 3937 Olive street; and at Chicago, 
264 Michigan Boulevard. The company 
contemplates opening immediately stations 
in a number of other cities. These stations 
will be equiped with a stock of battery ma- 
terial and will be under the charge of ex- 
perienced battery men. 

THE SHELBY ELECTRIC CoMPaANY, Shelby, 
Ohio, owing to increased business, has re- 
moved its Chicago office to 79 Dearborn 
street. It has installed at this address one 
of the most complete testing laboratories 
in the West. The photometer is a large 
laboratory type, this instrument having il- 
luminated dials and long scales, being a 
combination of a  laboratory-switchboard 
type. A motor-generator is used to step the 
voltage up, which is automatically regu- 
lated, from 110 to 260 volts, if necessary. 
Considerable other apparatus is used in con- 
nection with the above, all being especially 
designed by different well-known instru- 
ment makers. 


THE WESTERN ELECTRICAL SUPPLY COM- 
PANY, St. Louis, Mo., has just issued a 
very complete telephone catalogue. The 
volume comprises nearly 200 pages. It is 
handsomely bound and is devoted exclu- 
sively to telephone apparatus and telephone 
line and construction material. It reports 
a large number of new, up-to-date devices 
which have not been illustrated heretofore. 
This company states that it is now carrying 
a very large and complete stock of telephone 
line and construction material and is pre- 
pared to furnish promptly from St. Louis 
stock anything illustrated in the catalogue, 
which certainly covers everything which 
might pertain to the operation, maintenance 
or equipment of telephone lines and ex- 
changes. This catalogue will be mailed on 
application. 


THe OSBURN FLEXIBLE CONDUIT COMPANY, 
21 Park Row, New York, reports a rapidly 
increasing acceptance by electrical engineers 
of the new flexible conduit for interior wir- 
ing, known as “Flexduct.” Within the first 
year of its manufacture it has gained the 
fullest official approval from the boards of 
fire underwriters and many other experts. 
The character of the conduit, which has 
been previously described in these columns, 
is claimed to be of such a nature that the 
interior can not be ripped out because it is 
an inseparable part of the conduit, which 
feature prevents the possibility of ripping 
out the inside when installing wires too 
large for the conduit or when fishing wires 
through it. It is said to be positively 
moisture-proof because of its texture being 
so closely woven together with a special 
fibre and a special warp, which is afterward 
treated with a compound to fill up the pores. 
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THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURING COMPANY, Pittsburg, Pa., will be- 
gin immediately the construction of new 
buildings at East Pittsburg which will 
greatly increase the size of its works. The 
new buildings will be known as the East 
Extension, and the plan also requires the 
building of a river wall below the works 
of the Westinghouse Machine Company. Ar- 
rangements have also been entered into 
with the Pennsylvania Railroad whereby a 
special railroad line will be built from East 
Pittsburg to the Westinghouse foundries 
which are now being installed at the town 
of Stewart, several miles to the east. This 
railroad will be built for the exclusive use 
of the Westinghouse companies. The con- 
struction of this large enterprise has been 
entrusted to James Stewart & Company, of 
Pittsburg, wnose achievement in erecting 
the new Westinghouse electric works at 


Manchester, England, excited so much com- 
ment recently. 


THE SPRAGUE ELECTRIC COMPANY, New 
York, reports a busy season and among 
recent sales the following orders for split- 
pole generators may be mentioned: B. L. 
Epperson Construction Company, Mo., 200- 
kilowatt, engine type, 200 revolutions per 
minute, 550 volis; Chillicothe Street Rail- 
way Company, Chillicothe, Ohio, 300-kilo- 
watt, belted type, 450 revolutions per 
minute, 550 volts; Cosmopolitan Power Com- 
pany, Chicago, 75-kilowatt, belted type, 600 
revolutions per minute, 250 volts; Ohio 
Powder Company, Youngstown, Ohio, 100- 
kilowatt, belted type, 585 revolutions per 
minute, 500 volts; Keystone Leather Works, 
Camden, N. J., 200-kilowatt, engine type, 200 
revolutions per minute, 230 volts; Provi- 
dence & Danielson Railway Company, Provi- 
dence, 400-kilowatt, belted type, 400 revo- 
lutions per minute, 575 volts; Board of 
Education, Chicago, two 150-kilowatt, engine 
type, 225 revolutions per minute, 116 volts; 
E. W. Bliss Building, New York, four 150- 
kilowatt, engine type, 225 revolutions per 
minute, 250 volts; Lackawanna Iron and 
Steel Company, Buffalo, 500-kilowatt, engine 
type, 100 revolutions per minute, 250 volts; 
St. Joseph Railway Light, Heat and Power 
Company, St. Joseph, 150-kilowatt, engine 
type, 150 revolutions per minute, 200 volts; 
Otis Elevator Company, Yonkers, 50-kilo- 
watt, engine type, 290 revolutions per 
minute, 250 volts; The Wm. Tod Company, 
Youngstown, Ohio, 175-kilowatt, engine type, 
200 revolutions per minute, 230 volts; Rail- 
road Construction Company, Princeton 
Junction, two 400-kilowatt, belted type, 400 
revolutions per minute, 575 volts; Sturges, 
Cornish & Burns, Chicago, 200-kilowatt, 
belted type, 425 revolutions per minute, 250 
volts; American Electrolytic Company, Rock 
Glen, N. Y., 200-kilowatt, belted type, 550 
revolutions per minute, 250 volts; Alfred 
F. Moore, Philadelphia, 75-kilowatt, belted 
type, 600 revolutions per minute, 125 volts; 
Arlington Company, Arlington, N. J., two 
75-kilowatt, belted type, 460 revolutions per 
minute, 230 volts; one 6214-kilowatt, belted 
type, 470 revolutions per minute, 230 volts; 
one 3714-kilowatt, belted type, 500 revolu- 
tions per minute, 230 volts; Adams & West- 
lake, Chicago, 125-kilowatt, engine type, 250 
revolutions per minute, 250 volts. 
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In the latitude of New York the first 
hot weather put in its appearance last 
week. One of the immediate though un- 
expected results was that in several of the 
larger office buildings in the business 
centre, part of the elevator service had to 
be discontinued on account of the setting 
to work of innumerable electric fans, ab- 
sorbing a considerable part of the current 
generating capacity of the installed plants. 
In one great building, which has ten ele- 
vators, two were put out of service shortly 
after business hours for the day began, 
solely by reason of the starting of fans in 
the various offices. This fact gives about 
as telling an illustration of the impor- 
tance of the electric fan as a current con- 


sumer as can be found. 


ee 


AN INTERESTING PHYSICAL DIK- 
COVERY. 


Elsewhere in this issue there is printed 
a short communication from Professor 
John Trowbridge, of Harvard University, 
relative to an observation made by him 
upon the spectrum of an exceedingly 
powerful electrical discharge through the 
ordinary vacuum tube used in the study 
of the spectra of gases. Under the condi- 
tions of the experiments the discharges 
arose to values of ten thousand amperes 
for about one-millionth of a second. Under 
these circumstances the ordinary Plucker 
tubes used were destroyed after a few dis- 
charges, and immediately became coated 
inside with a white deposit of sodium 
salts coming from the glass. The inter- 
esting and important part of the observa- 
tion, however, is that the spectrum ex- 
hibits dark lines as well as the normal 
bright lines, this showing an evidence of 
selective reversibility which may have far- 
reaching importance in the study of astro- 
nomical photographs. Exactly what they 
mean is hard to foresee or explain, but 
they parallel certain observations which 
have often been made upon the spectra of 
stars and nebule. 

In certain recent observations, made 
upon the new star in the constellation 
Auriga, the evidence appeared to point 
more or less conclusively to the fact that, 
whatever was the nature of the inward 
disturbance which caused the apparent 
outburst of a new and brilliant star, suc- 
eceding manifestations might be explained 
by the outrush of electrical waves of 
prodigious energy from the centre of dis- 
turbance through a region of space filled 
with matter in the same condition as that 
found in the ordinary vacuum tube. In 
the initial stages of these appearances, 
where it might be assumed that the elec- 
trical stresses were of great intensity, 
some of the same phenomena of reversal of 
spectrum lines were noticeable. Indeed, 
they were so noticeable and so prominent 
as to lead to a varicty of explanations of 


the observed phenomena, none of which 
seemed entirely credible. The results of 
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Professor Trowbridge’s work will be of 
no small importance in improving hy- 
potheses of astronomical physicists while 
every such observation, by bringing out 
new facts, adds to the total of knowledge 
one more fact which either must find its 
place in accepted hypotheses, or else serve 
as the starting point for new and better 


ones. 


THE SEASON OF MEETINGS. | 

The month of May, which is just end- 
ing, and that of June, which is just begin- 
ning, are unusually interesting seasons to 
the electrical fraternity because of the 
number of meetings of various societies 
and associations that are held in different 
parts of the country during the contin- 
uance of the pleasant spring and early 
summer weather. Already the National 
Electric Light Association, the Engine 
Builders’ Association, the American So- 
ciety of Mechanical Engineers, the Munic- 
ipal Electricians’ Association, and a 
number of less important societies have 
held their annual meetings for the read- 
ing and discussion of papers, and what is 
none the less attractive, for the having of 
a good time. The American Institute of 
Electrical Engineers will mect at Great 
Barrington, Mass., on June 17, 18, 19 
and 20, and the Independent Telephone 
Association will meet at Philadelphia 
June 24, 25 and 26. In addition there 
will be a number of other meetings of 
engineering and scientific societies and as- 
sociations, all of which will be of great 
interest to those indentified with the vari- 
ous branches of scientific and engineering 
activity represented. 

This has come to be a country of con- 
ventions and association meetings. It has 
been found out that these meetings fur- 
nish the occasion not only for the 
presentation of papers, but also for that 
social intercourse which enables fellow 
craftsmen the better to know and under- 
stand one another’s work. All such meet- 
ings, therefore, are productive of many 
good results even if no other end is at- 
tained than the formation by members 
and attendants of new acquaintances of 
more or less potential value. 
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SOME RATIONAL IDEAS OF WIRELESS 
TELEGRAPHY. 


On another page will be found the 
second and concluding installment of 
Mr. Rankin Kennedy’s short paper 
upon electromagnetic oscillations, or 

in other words upon a basic theory 
of wireless telegraphy. Mr. Kennedy’s 
rank as an engineer and physicist 
entitles his opinions to respect, and 
he is evidently one of those who is not 
aliicted with the fatal habit of believing 
all he is told. Consequently, he has been 
unable to swallow or digest the usual 
statement that the workings of wireless 
telegraphy depend upon Hertzian waves, 
since he has been unable to see why such 
waves should be able to bend around the 
curved surface of the earth through mar 
degrees of arc. In seeking for a simple 
explanation and one that seemed more in 
accordance with the observed facts, Mr. 
Kennedy has somewhat elaborated the 
hvpothesis advanced in these columns in 
our number of January 11, 1902. In ef- 
fect his suggestion is very plain. The 
earth may be regarded to all intents and 
purposes as an electrically charged sphere 
whose charge is at zero potential. If a 
disturbance is set up in this charge— 
which we are led to believe resides upon the 
surface of the earth—through the connec- 
tion of an insulated capacity and a spark- 
gap with the earth, surges of current are 
caused to flow; then, inevitably, ripples of 
electrostatic disturbance will radiate out 
from the disturbing point and these may 
be detected at great distances by means of 
appropriate apparatus sensitive to electric 
waves. It makes no manner of difference 
whether the sending and receiving cir- 
cuits are parallel. 

A somewhat curious corollary of this 
hypothesis is that at the antipodal point 
from the sending apparatus there ought 
to be a maximum of effect. If the earth 
were a smooth sphere having a uniformly 
disturbed charge, the ripples radiating 
away from the disturbing influence in 
widening concentric circles would come 
together again at the other end of the 
diameter of the sphere, where their mutual 
interference and addition would create a 
point of maximum effect. It would not 
be extremely difficult to test this assump- 
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tion. If it is found true the explanation 
of wireless telegraphy is evidently at hand. 
It may be remarked here that the antip- 
odal point to Mr. Marconi’s powerful send- 
ing station in Cornwall is to be found in 
longitude 175 degrees east, and latitude 
fifty degrees, thirty minutes south. This 
point is in the South Pacific Ocean, very 
near Auckland Island which lies imm” 
diately to the south of New Zealand. 
There the British Government maintains 
an admiralty supply depot. It would be 
very interesting to know if messages which 
have faded out and become no longer 
sensible to the receiving instruments at 
twenty-three degrees away from the sen}?- 
ing station would not be again easily re- 
ceived one hundred and eighty degrees 
away at the antipodes. All that would be 
needed to try the experiment would be to 
send a ship provided with a receiving ap- 
paratus to the point indicated, and wait 
for results. 


ELECTRICAL PHENOMENA IN VOL- 
CANIO ERUPTIONS. 


Among the few details that have been 
published concerning the exact nature of 
the terrible catastrophes which desolated 
two of the Windward Islands recently, all 
accounts agree that the eruptions were 
accompanied by atmospheric electrical dis- 
turbances of the most profound character. 
The cloud of hot dust and gases that fell 
from Mont Pelée upon the town of St. 
Pierre, according to all accounts was 
fringed with an almost incessant discharge 
of lightning, while at St. Vincent many 
persons fleeing from the shower of vol- 
canic emissions were killed by lightning 
strokes. 

Nearly all volcanic eruptions in which 
steam plays a prominent part seem to have 


been accompanied by more or less violent- 


displays of lightning. It is not reported 
that overflows of lava have given rise to 
any marked display of lightning, but the 
explosive variety of eruption is almost in- 


variably accompanied by tremendous elec- 
trical disturbances. Volcanic eruptions 
may be roughly grouped into two classes— 
those in which molten materials are, 
through some excessive pressure, caused to 
well up and overflow the crater of the 
mountain, and those in which the pent-up 
energies of the subterranean fires release 
themselves suddenly through an explosion, 
such as was the case in the recent West 
Indian eruptions. Of the precise nature 
of the disturbances leading up to such an 
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eruption naturally no very definite 
knowledge can be had, but enough has 
been observed to warrant the belief that in 
nearly all cases they are due to the in- 
filtration of water into hot strata at such 
depths that the pressure upon the rocks 
is enormous. Here, very likely, the ma- 
terials of the rocks themselves are held in 
solution in water, heated to such a degree 
and under such a pressure that it loses 
all characteristics of the liquid with which 
we are familiar. In shifting of strata the 
changes that may occur to release this 
pressure will allow vast masses of intensely 
superheated water to burst violently and 
explosively into vapor, often carrying with 
it the shredded and disintegrated rock to 
condense in the form of dust, or in large 
aggregations as the porous material 
known as pumice-stone. The fact of the 
violent electrical disturbances under such 
conditions is an added proof of the sound- 
ness of the present theory of the formation 
of lightning. 

As soon as any condensation takes place 
in the mass of up-rushing vapors small 
drops of water are formed, these drops ex- 
nibiting an electrical charge which may be 
due to any one or a combination of a 
large variety of causes. In consolidating 
themselves together into larger drop3 or 
masses these particles, assuming roughly 
a spherical form, soon exhibit a tre- 
mendous increase in their electrical 
charge, due to the fact that when a num- 
ber of them aggregate to form a larger 
spherical drop, the diameter of the latter 
increases only as the cube root of the total 
rate of aggregation. In other words, eight 
small drops, each having an approxi- 
mately equal small charge, unite to 
form another drop of twice the diameter 
of its constituents and having, therefore, 
only twice the electrical capacity, but with 
four times the charge, and consequently 
four times the electrical potential. In 
this way as the vapors aggregate, the 
drops forming around any dust particles 
or similar solid objects that may ve pres- 
ent, the mass of condensing vapor in- 
creases in electrical potential until enor- 
mous voltages are attained and the light- 
ning flash leaps to earth. 

In volcanic explosions it is fair to as- 
sume from the conditions obtaining that 
the initial charge—whether this be due to 
friction or to chemical action and heat 
combined—may be very high, so the in- 
tensity and extent of the lightning phe 
nomena exhibited will not be wondered at. 
The lightning is only one of the forms in 
which the released potential energy of the 
imprisoned hot liquids and vapors mani- 


fests iteelf. 
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The Scientific Basis of Spark 
Telegraphy. 
(Concluded from page 658.) 

The second metre rod was arranged per- 
pendicular to the first and in contact. 
Fig. 7 shows that the oscillation was now 
of the same frequency as that in the 
sender.: In each limb was a quarter wave, 
the corner being a potential node. The 
potential loop at 100’ had always a 
slightly smaller value than that at 100. 

A receiver with limbs one and two 
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metres, respectively, was formed. The 
oscillations became more complicated. 
Fig. 8 gives the experimental curve ob- 
tained and hints that the oscillation is 
built up of a vibration whose wave-length 
equals the whole length of the receiver, 
and has potential loops at the middle and 
the ends, and one whose half wave-length 
is the length of the receiver with its node 
in the middle. 

A wire loop, formed by folding once a 
wire two metres long, oscillated as if each 
half were independent. Fig. 6 represents 
the state of affairs in each limb. Severing 
the loop at the bend made no difference. 

With each limb of the loop a prolonga- 
tion one metre long was connected and 
stretched separately perpendicular to the 
respective limb of the loop. Each limb 
oscillated as a half wave-length of the 
fundamental emitted by the receiver, the 
two corners being potential nodes. Then 
a wire two metres long was connected to 
the end of one prolongation. The end of 
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this extension wire gave a large microm- 
eter reading. Other lengths than two 
metres gave smaller readings, which shows 
that in the extension wire an oscillation 
of wave-length four metres tended to es- 
tablish itself. This arrangement is the 
disposition used in practical spark teleg- 
raphy (see The Electrician, p. 475, vol. 
xlvi), and is illustrated in Fig. 9. Since 
the potential at the ends, A, of both pro- 
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longations is the same, Count Arco gave 
the practical arrangement the simpler 
form of Fig. 10. These arrangements 
work without earth connection, and are, 
therefore, free from atmospheric distur- 
bance. As the corner O is a node, that 
corner can, however, be earthed in prac- 
tice. 

To ascertain the law which connects the 
magnitude of the effect in the receiver 
with the distance between it and the 
sender, micrometer measurements were 
made on the receiver sketched in Fig. 11. 
The results are plotted in the figure, dis- 
tances being abscisse and the spark- 
lengths observed at the end of the pro- 
longation wire being ordinates. The curve 
is hyperbolic, and indicates that within 
the limits of the experiments the effect 
on the secondary varies inversely as the 
first power of the distance. 

OSCILLATIONS IN CLOSED CIRCUITS. 


The theory of electrical discharge in 
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closed circuits possessing capacity and in- 
ductance was given by Lord Kelvin in 
1853. His solution is based on the sup- 
position that the current had the same 
value in all parts of the circuit at a par- 
ticular moment. This supposition is equiv- 
alent to the assumption that the capacity 
of the conducting wire is negligible. It 
was desirable to determine whether this is 
near enough for practical purposes. The 
formula Lord Kelvin gave reduces to 
T=27VCL 
whence 
A=oT=2rVCw%L=2rVCL 

where in the last expression C and L are 
both in centimetres. This formula was 
experimentally tested. A series of Leyden 
jars of known capacity was formed into a 
circuit, closed, but for a spark-gap, by a 
measured length of wire, different lengths 
being used in different experiments. The 
half wave-length of the oscillation was 
measured by finding the resonance length 
of an insulated wire acted on inductively. 
The measured wave-lengths were found to 
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be considerably smaller than those cal- 
culated by Kelvin’s formula. That this 
is likely may be seen by noticing that in 
the limiting case when the condenser has 
no capacity, the formula used above for 


straight wires gives 


À EN 

zy =2 y CL 
where C is the capacity of the wire; while, 
if the capacity of the wire is negligible, 
we have Kelvin’s formula, which yields 


results about thirty-six per cent larger 
than the other. 


Kirchhoff has given the solution of the 


problem when the capacity of the wire is 
taken into account. Putting C’ for the 
capacity of the wire, and keeping C for 
the capacity of the condenser, as in Kel- 
vin’s formula, Kirchhoff’s formula be- 


comes 
oan ( zi) ee 
À AJ 4C 

where J is the length of wire. 

This equation reduces to the straight 
wire formula if C be infinitesimal, and to 
Kelvin’s formula if C’ be negligible. To 
test this formula fresh experiments were 
made. An emitter of the Hertz form, 
consisting of two spheres at the extremi- 
ties of a long straight wire broken at its 
middle to form a spark-gap, was used. It 
was suspended by insulating threads, and 
each half connected to a pole of an induc- 
tion coil. The wave-length of the os- 
cillations produced in this system was 
measured by finding the resonance length 
of a parallel straight wire. Different 
spheres and different lengths of wire were 
used in the emitter and the resulta used 
to evaluate the capacity of the wire. The 
capacity of the spheres and the inductance 
of the wire were calculated from the ordi- 
nary formula. The results for the capacity 
of the wire tallied remarkably well with 
the same quantity calculated directly, and 
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thus was demonstrated that Kirchhoff’s. 


formula can be absolutely relied upon. 
Another set of experiments performed 
on an emitter, consisting of a circle of fine 
wire including large condensers and a 
spark-gap, led to the conclusion that Kel- 
vin’s formula may be used for the calcula- 
tion of the wave-length when the quanti- 
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ties are of such relative magnitude that 
al 


ba 
tan X and 7 differ by not more than two 
per cent. 


The measurement of the capacity of the 
glass jars used in some of these experi- 


ments led to dificulties. When measured . 


by the ballistic method differences amount- 
ing to ten per cent were found in the value 
of the same jar according to the time it 
had rested discharged. This fact led to 
the institution of a series of experiments 
by which the capacity calculated from the 
measured wave-length and the known di- 
mensions of the emitter could be com- 
pared with the value of the capacity as 
measured directly by the ballistic method. 
Experiments were made when the wave- 
length of the emitter was varied, with the 
results shown in Fig. 12. Here C, is the 
capacity of a jar computed from the ex- 
periments, C, its capacity measured di- 
rectly. With the frequencies employed 
the value obtained by computation was, 
on the average, twenty-five per cent less 
than that obtained by measurement, and 
the figure shows that the effective capacity 
of a jar is dependent on the wave-length 
of the oscillations traversing it. ‘This is, 
perhaps, due to the glass used as the 
dielectric. 

The mode of sparking had no effect on 

the wave-length emitted by the sender. 
In most of the above experiments the 
spark passed in air across a gap of 1 cm. 
A spark of 1 mm. in petroleum gave, with 
the same apparatus, a wave-length meas- 
ured to be exactly the same. The poten- 
tial at the end of the resonating wire was 
much greater in this latter case, however, 
the spark in the micrometer being nearly 
ninety per cent greater. 

In 1898 an assistant of Dr. Slaby’s 
while sending messages noticed that a con- 
denser placed in parallel with the spark- 
gap greatly strengthened the signals. 
This observation led to further experi- 
ments. A large Leyden jar placed in 
parallel with the spark-gap was found not 
to increase, but to diminish the effect, 
however. Quantitative experiments were, 
therefore, commenced. The arrangement 
in Fig. 13 was at length adopted, where 
the wire, DC, was at first thirty-nine 
metres (130 feet) long. From each of 
the ends, C and D, equal lengths were cut, 
and on each occasion a potential measure- 
ment made at these ends by the spark- 
micrometer. Fig. 14 gives the results, 
and shows that a wire length of thirty- 
five metres gave the highest potential 
measurement. Previous experiments had 
shown that 35.1 metres was the half wave- 
length emitted by the condenser circuit 
oscillating without wire wings. Thus the 
addition of wire wings made no difference 
to the proper period of the closed circuit. 
Moreover, for the greatest efficiency of the 
ccmpound system it is necessary that the 
proper periods of the condenser circuit 
and the straight wire, respectively, should 
be the same. A potential node is formed 
at the mid-point of the straight wire, so 
it is essential that the wire be arranged 
symmetrically with the capacity circuit. 
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Chromite. 

A discussion by Dr. Joseph Hyde Pratt 
in “Mineral Resources of the United 
States,” 1901, published by the United 
States Geological Survey, gives some in- 
teresting information regarding this val- 
uable material. The metal itself, chro- 
mium, is not used directly in the arts. 
The mineral chromite is used in the manu- 
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facture of brick for basic open-hearth fur- 
naces. In one furnace over 400 heats 
have been turned out before the chromite 
brick lining had to be replaced. Chro- 
mite has been successfully tried as a 
hearth lining for water-jacket furnaces in 
copper smelting and its merits are said to 
be that it is infusible, that it does not be- 
come friable when heated and cooled, that 
it is not affected by sudden heating and 
cooling, and that it is not attacked by the 
productsformed in the fusion of copper ore, 
and that, being very hard, it wears away 
very slowly under the flow of the fluids 
over it. There is no doubt but that this 
use will produce a demand for the chro- 
mite ores of North Carolina, which would 
be available for the smelters in the cop- 
per districts of Virginia and North Caro- 
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lina, the Ore Knob and Gold Hill copper 
districts of North Carolina and the Duck- 
town district of Tennessee. The chromite 
deposits of California should in the same 
way become valuable for the same pur- 
pose in the copper districts of Arizona, 
Utah and Montana. 

The principal use of chromite as an 
alloy is as a ferro-alloy used with ferro- 
nickel very largely in making chromic 
steel for armor plate and armor-plate- 
piercing projectiles, for trolley car-wheels, 
crusher jaws, stamp-mill shoes, ete. Chro- 
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mite in the presence of carbon makes steel 
intensely hard. The ferro-chromite alloy 
has to be produced under intense electric 
heat from high-grade ore low in silica. 

Chromite has been found in quantity in 
Pennsylvania, Maryland, North Carolina 
and California. The North Carolina de- 
posits are near Burnsville, Yancey Coun- 
tv; near Dark Ridge Trestle, on Dark 
Ridge Creek, Jackson County, and sixteen 
miles northwest of Asheville, on Big Ivy 
Creek, Buncome County. The California 
deposits are found in Alameda, Calaveras, 
Del Norte, Fresno, Mendocino, Napa, 
Placer, San Luis Obispo, Santa Clara, 
Shasta, Sierra, Sonoma and Tehama 
counties. By far the greater part of the 
chromite used in the United States ig 
brought directly from the deposits of 
Asiatic Turkey. 

Since 1896 there had been scarcely any 
production of chromite in the United 
States until 1901, when California pro- 
duced 368 long tons. The production of 
chrome ore in 1901 was 20,112 long tons 


as compared with 15,793 long tons in 
1900. 
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ELECTROMAGNETIC OSCILLA- 
TIONS—II, 


BY RANKIN KENNEDY.. 


(Concluded.) 

In further elucidation of the manner 
in which oscillations are propagated over 
the surface of a large insulated globe 
from one point to another, according to 
the theory that it is the globe’s electrical 
condition that is disturbed, and the oscil- 
lations are confined to a superficial charge, 
that fact that a globe even of the dimen- 
sions of the earth could be charged by a 
not unusual quantity of electricity is of 
importance, the amount is no greater than 
that required to charge an Atlantic sub- 
marine cable. 

Now, supposing for a time we had a 
means of charging a globe, and the field 
of force produced polarized vertically, 
being a sphere, these lines would be radial 
all over the globe, and so long as no change 
occurred in the charge, no indications of 
its presence could be easily detected. And 
suppose again we had a means of detecting 
an electric field, akin to the magnetic 
needle, which detects a magnetic field 
and indicates its direction, this indicator 
would stand perpendicular to the surface. 
A detector of this kind for exploring elec- 
tric fields can be best made of a dry pile. 
An extremely light dry pile delicately 
suspended when placed in an electric field 
at once aligns itself parallel to the lines of 
electric force, its positive end pointing to 
the negative pole and its negative end 
toward the positive pole, acting a8 a de- 
tector and indicator. 
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Placed in a field between neutral bodies 
it, like the magnetic needle, is indifferent 
or attracted in directions drawn by its 
own field; but suppose this electric necdle 
suspended anywhere over the electrified 
globe, and the globe to be negatively elec- 
trified, the pile would be compelled to 
point its positive end downward, and if 
the globe’s charge were reversed, the pile 
would be simultaneously reversed, mak- 
ing a half turn on its axis of suspension. 
And so by reversing the charge on the 
globe we could waggle the pile from side 
to side, no matter on what spot the pile 
happened to be situated on the globe, and 
these right and left swings could form 
ordinary needle instrument signals; 
therein we have the key to wireless teleg- 
raphy round a globe. This is represented 
diagrammatically in Fig. 2. At A is the 
supposed electric charge reverser, by means 
of which the globe can be charged positive 
or negative at will; at B we have the sus- 
pended pile, which will turn its one or 
other end downward according to the sign 
of the charge on the globe. So far then 
we could have wireless telegraphy all over 
a globe of any size, provided we could 
charge it electrically and reverse its charge 
at will. And it is quite practicable to work 
a model telegraph of this description, 
without wires over a large globe, with 
slow oscillations of charge over its sur- 
face. Applied to the earth as a globe we 
must, of course, explain where the oppo- 
site charge exists on the other side of the 
dielectric; that is the difficulty at first 
presented, but confining our consideration 
to the artificial globe at present, which 
being in a room or near the earth, there 
is no difficulty about the existence of the 
opposite charge. All that the experiment 
is intended to convey is that signaling 
between two points on a ball is perfectly 
feasible on ordinary electrostatic theories. 

A Branly detector fixed to the globe 
would also respond to the reversals of 
charge, for a current would pass at each 
reversal. Thus, according to this theory, 
we confine our chief examination to the 
earth instead of neglecting the earth and 
going into the clouds. 

The next hypothesis clears away the 
difficulty of the opposite charges required 
to work as in the foregoing experiment, 
for the opposite charges may be separated 
on the globe itself. 

The oscillations may be set up on a 
ball without actual connection of the 
oscillator with the ball. This system has 
been employed on the Continent; the 
lower end of the oscillator terminates in a 
coil or plate which, although not directly 
connected to earth, is connected induc- 
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tively thereto. Fig. 3 shows the applica- 
tion of the dry pile for the purpose of 
exploring electric fields stationary or os- 
cillating slowly. 

Clerk Maxwell assumed that electricity 
moved off from points at a high potential 


Oscillation. 
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Dry pile. 
Fig. 2.— DETECTING OSCILLATIONS. 


as a charged mass of air in the form of an 
invisible electric cloud, and showed by 
experiment that electrified air could exist 
in close proximity to the earth or con- 
ductors without discharge; and we must 
therefore not only consider the part played 
by the earth, but also that played by the 
atmosphere in any scientific explanation 
of wireless telegraphy other than that 
worked on the straight-line theory. To 
the man in the street it sounds convincing 
to tell him that the messages are con- 
veyed by oscillations or “waves”? in the 
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cther traveling like light, but it is not 
convincing to the science student who 
wants to know how “they get round the 
corner.” 
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Some experiments recently made by Mr. 
G. H. Barrus at the Manhattan Railway 
power station, London, showed that in a 
two-inch steam pipe 100 feet long, and 
under eighty pounds pressure, the con- 
densation amounted to 60.3 pounds of 
steam per hour when the pipe was bare, 
and to 15.14 pounds per hour when cov- 
ered. With steam at 100 pounds pressure 
the condensation, when uncovered, reached 
72.20 pounds per hour. In a ten-inch 
pipe thirty-five feet long, carrying steam 
at 100 pounds pressure, the condensation, 
when uncovered, amounted to 112 pounds 
per hour, and when covered to but 15.93 
pounds per hour. The temperature of the 
surrounding air ranged during the experi- 
ments from fifty degrees to seventy-five 
degrees Fahrenheit. 


SOME EXPERIENCES WITH POWERFUL 
ELECTRIC DISCHARGES. _ 


BY JOHN TROWBRIDGE. 


In the employment of a battery of 
20,000 cells to charge glass con- 
densers I speedily discovered that glass 
piates less than one-cighth of an inch in 
thickness could not be used; for the sud- 
den rush of a powerful charging current 
was sufficient to break down an insulation 
which would resist several hundred thou- 
sand volts accompanied by a weak charg- 
ing current, 

Moreover, it was not safe to build up 
the condensers made of glass plates, even 
of one-eighth of an inch in thickness in a 
compact form, like the leaves of a book; 
for the plates, under the tension of 20,000 
volts, broke down, possibly from the effect 
of gliding discharges over the glass sur- 
faces, from the edge of one coating to that 
of another; although the distance was 
made far greater than one would suspect 
should be traversed by such anomalous dis- 
charges. I am inclined to believe that the 
ozone produced in great quantity by the 
charging alters the surface conductivity 
of the glass and therefore enables a spark 
to leap from cne condenser to another and 
thus to fracture the glass. It has become 
necessary to place the glass condensers I 
employ in racks, each condenser being 
separated by a space of at least two inches 


of air. 

I find that the ordinary Plucker spec- 
trum tube will stand a few discharges of 
a condenser of one half a microfarad | 
charged to a potential of 20,000 volts. 
When the self-induction is reduced to the 
smallest possible amount this corresponds 
to a current of at least 10,000 amperes in 
about one millionth of a second. The 
spectrum tubes become coated immediately 
with a milk white deposit of sodium com- 
ing from the glass. The resulting spec- 
trum contains dark as well as bright lines, 
and we thus have an evidence of selective 
reversibility of the silver salt which is of 
great importance in conclusions drawn 
from the study of astronomical photo- 
graphs. 

A tube filled presumably with dry 
hydrogen gives after a few powerful dis- 
charges when subjected to feebler alter- 
nating currents the spectra of argon. 
These arise probably from the dissocia- 
tion of a trace of residual air in the 
process, of the dissociation also of water 
vapor, always present in glass tubes, to- 
gether with the presence of an alkali like 
sodium. 
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The Toledo Railways and Light Com- 
pany’s Power Installation. 


A Fine Combination Plant, Typical of the Best Recent Practice in the Middle Western States. 


HE MARKED feature of the instal- 
T lation of the Toledo (Ohio) Rail- 
ways and Light Company’s system 

of electrical generation and distribution 


room 262 by 40 feet. The structure is as 
nearly absolutely fireproof as a building 
can be made. Its foundation walls are of 
large ashlars of sandstone laid in cement 
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CROSS-SECTION OF POWER STATION, LOOKING FROM SWITCHBOARD, ToLEDO RAILWAYS 
AND LieHtT COMPANY. 


is the facility with which power can be 
concentrated upon any one of the con- 
siderable number of different kinds of 
loads, and the large number of uses to 
- which power generated in a single station 
is applied through the district connected 
with it. In brief, there are three types of 
current supplied from this station; direct 
current at 110 volts on each side of a 
three-wire system; 550-volt direct cur- 
rent for street railway purposes; and a 
2,300-volt distribution of alternating cur- 
rent on the three-phase system with the 
neutral grounded, permitting power to be 
taken off at 4,000 volts in each phase 
wherever it is necessary to bring the three 
phases together for power purposes. 

The buildings of the generating plant 
are located at the corner of Madison and 
Water streets, within 110 feet of the 
Maumee River. The building is of brick, 
fitted with a concrete flooring supported 
by brick arches, and a tile roof covered 
with slate over the engine room and tar 
and gravel over the boiler room. It is of 
steel frame construction of the usual type. 

In grownd area the building covers 
34,320 square feet, and is divided into an 
engine room 312 by 70 feet, and a boiler 
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Heine boilers, having a capacity of 5,496 
horse-power, and carrying a steam press- 
ure of 155 pounds per square inch. Nine 
of these boilers are equipped with the 
McKenzie traveling grate stokers, and 
stokers are on the ground for the com- 
pletion of the other five. 

On the boiler-room floor, on the south 
end, are located two Blake vertical feed 
pumps, 400 to 600 gallons capacity, one 
6,000-horse-power Webster open feed- 
water heater, and above, between the 
breeching and south stack, is located one 
Green fuel economizer with 8,448 square 
feet of heating surface. In the north end 
of the boiler room, in the base of the stack, 
is now in course of erection the third 
Blake duplex boiler feed pump, with a 
capacity of 500 to 700 gallons. 

The water fcr condensing, boiler feed 
and other purposes is taken from two in- 
take wells under the dock by two sixteen- 
inch and one twenty-inch pipes. The dis- 
charge being carried back to the river by 
one thirty-inch overflow pipe, which will 
work in connection with a thirty-six-inch 
pipe now being installed. 


COAL AND AsH GONVEYOR, TOLEDO RAILWAYS AND LIGHT COMPANY. 


concrete upon a concrete sub-foundation 
four feet deep. Deep piling was driven at 
three feet centres under the entire build- 
ing. 

Located in the boiler room are two bat- 
teries of Stirling and five batteries of 


On the east side of the boiler room is 
located a forty-ton McCaslin overlapping 
bucket coal conveyor, running the entire 


length of the boiler room. Parallel to the - 


conveyor is a private switch from the 
Manufacturer’s Railroad, elevated about 


40—No, 99 


y of 5,498 
am preg- 
ch. Nine 
with the 
es, and 
the com- 


he south 
ical feed 
city, one 
D feed 
een the 
ated one 
} square 
rth end 
e stack, 
e third 


with a 


r feed 
w0 ID- 
yleen- 


he ie 


May 31, 1902 


four feet above the bottom run of the con- 


veyor, which allows coal to be handled 
from the cars to the conveyor by portable 
hoppers. The coal is conveyed to a 600- 
ton bin, located twenty-eight feet above 


the boiler-room floor at the north end. 


The refuse materials from the boilers 


are also handled by this conveyor and 
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machine supplies current for incan- 
descent and arc alternating lamps. 

The No. 1 Wheelock engine is a hori- 
zontal cross-compound condensing ma- 
chine, 18 and 48 by 48 inches, running at 
ninety revolutions per minute and direct- 
connected to a 500-kilowatt, 270-volt di- 
rect-current General Electric generator, 
supplying current on the outside bars of 
the three-wire Edison system. Nos. 2, 3 
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Borer Room, ToLepo Rariways AND Liaat COMPANY 


elevated to a bin located in front of the 
north-end stack, from where they are 
loaded into railroad cars by gravity. 
There are two steel stacks, one located 
at the north and the other at the south 
ends of the building. They are respec- 
tively 14 feet 6 inches in diameter by 215 
feet high and 13 feet in diameter by 215 
feet high, both lined inside with fire tile. 
In the engine room there are at present 
four Wheelock, two Porter-Allen, two 
Allis and one Williams engines. There is 
in course of construction an additional 
Allis engine, 44 and 88 by 48 inches, 
vertical cross-compound, 3,000 horse- 
power nominal, 5,000 horse-power maxi- 


mum and direcct-connected to a 2,000- - 


kilowatt, 575-volt, Westinghouse railway 


generator. The two Allis engines now in 
operation are vertical cross-compounds, 
worked condensing. One is a 28 and 60 
by 48-inch, eighty revolutions per minute, 
and is direct-connected to a 1,050-kilo- 
watt, 575-volt Westinghouse railway gen- 
erator, and the other is a 28 and 60 by 48- 
inch engine, running at ninety revolu- 
tions per minute, and is direct-connected 
to three Genera] Electric generators, each 
of 500 kilowatts, of which two are direct 
current, 150-volt, supplying current for the 
three-wire Edison system, and the other is 
an alternating three-phase generator with 
a voltage of 2,300 and 4,000 volts between 
the neutral of the star-connected armature 
and the three branches respectively. This 
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tandem-compound, condensing, with an 
independent Blake condenser, and are di- 
rect-connected to two 200 kilowatts each, 
135-volt General Electric generators. The 
Williams engine, 19 and 38 by 32 inches, 
and working at 125 revolutions per min- 
ute, was formerly used on the single-phase 
alternating system, but as this system has 
been replaced by the three-phase system 
the engine is at present out of service. 
There are seven 125-light, two 80-light, 
and four 60-light Wood arc machines ; two 
85-light Brush arc machines; two 150- 
kilowatt, 2,300 to 4,000-volt three-phase 
alternating General Electric generators ; 
one 150-kilowatt and two 100-kilowatt 
General Electric boosters and two 100- 
kilowatt, 110-volt direct-current General 


. Electric generators belted to a six and 


one-half-inch line shaft, 176 feet long, 
located underneath the engine-room floor. 
All the driving pulleys on this line shaft 
are equipped with Hill friction clutches, 
which are operated from the engine-room 
floor. 

There has been recently installed a 400- 
kilowatt Westinghouse rotary converter. 
and appropriate transformers giving 240 
volts direct current to 2,300 and 4,000 
volts alternating current or vice versa. 

The total generating capacity of the 
plant at present is 9,228 electric horse- 
power, and with the 2,000-kilowatt gen- 
erator now in course of construction, the 
total capacity will be 11,908 electric horse- 
power. 

In the engine room is also located a 


ENGINE Room, FROM SWITCHBOARD BALCONY, ToLEDO RAILWAYS AND LIGHT COMPANY. 


and + Wheelock engines are direct-con- 
nected to 500-kilowatt General Electric 
generators (railway) and are of the same 
dimensions as No. 1. They also have the 
Hoadley system of rope transmission, and 
are coupled to a line shaft with a quill 
and friction clutch. The line shaft is 
cut into four sections, with a friction 
clutch between each section, so that the 
four engines may be connected together or 
run independently. The two Porter-Allen 
engines are 16 and 36 by 30 inches in size, 


twenty-ton crane with seventy feet span, 
made by the Brown Hoisting Company. 

The switchboard is located at the south 
end of the engine room and is 135 feet in 
length, running 70 feet across the south 
end and 65 feet along the west side of the 
room; the width of the gallery is 13 feet 
and it is elevated 14 feet above the engine- 
room floor. The entire switchboard was 
built by the General Electric Company, 
and consists of 916.6 square feet of 2-inch 
white Italian marble. 
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THREE PHASE VS. Two PHASE FOR 
CITY DISTRIBUTION.* 


BY B. A. BEHREND. 


The question whether or not the three- 
phase current is superior to the two-phase 
current for the distribution of light and 
power in cities, has been argued for the 
past eight years. At first, there were a 
great many advocates of the two-phase 
current, on account of the greater sim- 
plicity of this system. Looking to-day 
over the installations of alternating-cur- 
rent systems for city distribution, we find 
the fact established that the three-phase 
distribution has been preferred to the two- 
phase distribution in the majority of 
plants. 

That system will be most favorable 
for distribution of light and power in 
which the potential on one phase is as 
little as possible affected by a change on 
load on another phase. This may be con- 
sidered the criterion by which to form an 
opinion of the superiority of one system 
over another. 

At first sight, it would seem that the 
two phases in a two-phase generator, be- 
ing in quadrature with each other, would 
not be subjected to mutual induction. 
We must consider, however, that the two 
armatures of a two-phase machine—al- 
though displaced toward one another by 
ninety electrical degrees, and, so far as 
this displacement is concerned, being in- 
dependent of one another—are electro- 
magnetically connected with each other 
through the revolving field. We there- 
fore find that the two phases in a two- 
phase machine are not independent of 
one another; that is, a load on one phase 
affects the potential on the other. 

Theoretical considerations, as well as 
experience, have established the fact that 
a two-phase machine, so far as independ- 
ence of phases is concerned, is not supe- 
rior to a three-phase machine if the load 
on the latter is properly arranged. 

The output of a two-phase generator 
is equal to the output of a three-phase 
generator. In other words, any two-phase 
generator may be wound as a three-phase 
generator without changing the rating, 
and vice versa. | 

The regulation of both two-phase and 
three-phase machines being equally good, 
according to the statements above made, 
it would seem that the three-phase system 
was preferable to the two-phase on ac- 
count of requiring only three wires in- 
stead of four, leaving out of considera- 
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tion the two-phase, three-wire system. 
There is, however, a very interesting fact 
which should be observed, namely, a three- 
phase generator on which the load is con- 
nected between the outside wires is greatly 
inferior to a two-phase so far as regula- 
tion is concerned. Only, if the neutral 
connection of the three-phase generator 
is made use of, and if the load is put on 
between the neutral and the outside wires, 
the regulation in the three-phase machine 
is, In all respects, equal to that of the two- 
phase machine. But it must be observed 
that the three-phase machine requires, 
under these conditions, four wires, as well 
as two-phase machine. 

Summing up the pros and cons, we may 
state that there is comparatively little 
choice between the two-phase and the 
three-phase systems, but there are certain 
slight advantages in favor of the three- 
phase system. If seventy-five per cent of 
the load is a lighting load and twenty- 
five per cent is a load that requires little 
attention to regulation, as, for instance, 
an arc-light load having its own regu- 
lator, or a motor load, a three-phase gen- 
erator has the further advantage that it 
can be operated as a single-phase ma- 
chine, the lighting load being connected 
between two outside wires. In this case 
the lighting load can be very easily regu- 
lated, while no attention need be paid to 
are light or motor load, as that is sup- 
posed to take care of itself. 
ibaa th 


DOES IT PAY TO CREOSOTE WOODEN 
POLES FOR ELECTRIC LINE 
WORK?* 


BY W. E. MOORE. 

An electric lighting system may be di- 
vided into three principal parts, viz.: The 
generating station, the distributing lines 
and the house wiring, with lamps, motors, 
meters, etc. 

At the various conventions of this as- 
sociation numerous papers have been read 
tending to show how the cost of produc- 
tion and reliability of service may be in- 
creased by various improvements in the 
generating plant. We have also had 
numerous papers on are lamps, their 
light-distribution curves, powcr-factors 
and their different systems of operation ; 
on incandescent lamps with their candle- 
hour and efficiency curves, and on meters 
which now determine almost entirely the 
revenue of the company. There has, how- 
ever, been very little said on the distrib- 
uting system and how to reduce the ex- 
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pense of maintaining the lines, notwith- 
standing that in the operating expense of 
most companies approximately one-third 
of the income goes toward the distributing 
expense, of which the maintenance of lines 
constitutes quite a large item. The prin- 
cipal cause of the depreciation in the lines 
is due to the decay of poles, for as yet 
but few lighting companies have begun 


the use of iron or creosoted poles, though 


iron poles are extensively used for street 
railway purposes. 

The wooden pole is usually of cedar, 
sawed-heart pine, cypress, juniper or red 
wood, and is generally used on account 
of its low first cost and the comparative 
safety with which workmen may handle 
the live wires when standing on the cross- 
arms, as wood is a fair insulator. 

Red-cedar and white-cedar poles, while 
they have a comparatively long life, have 
now become so scarce that it is extremely 
difficult to secure them in sufficient num- 
bers of suitable sizes for electric light 
lines at any price in the eastern or 
southern market, though there is yet a 
considerable supply of white cedar to be 
found in the Northwest. Cedar, when 
of good quality, has the capacity of re- 
sisting the attacks of insects and fungous 
growths to a greater extent than any other 
wood used in this country for poles. This 
statement applies only to the heart of the 
stick, and more especially to red cedar; 
the sap or white portion quickly rots away 
at a point near the ground. 

In the southern and eastern states 
cypress is largely used, and in its natural 
state has a life of from five to six years 
in the southern portion of the United 
States, and a somewhat longer life in the 
North. 

Heart-sawed pine poles have a some 
what longer life than cypress, ranging 
from eight to nine years; but sap pine, 
though readily sccured in sticks of suita- 
ble size and of the necessary length, 18 
never used on account of its rapid decay. 
It lasts scarcely more than three years 
when used without being treated with 
some preservative compound. It is much 
more expensive to renew decayed poles 
than the original cost of setting them, 
due to the fact that they do not all decay 
at one time, and it is therefore necessary 
to sot them piecemeal ; and it is also neces- 
sary to take care of the wires while they 
are being reset, which is often quite ex- 
pensive in case there are a large number 
of wires attached to one pole, especially 
junction poles. . 
oe fa. reason the Augusta Railway 
and Electric Company began some nine 
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poles by some preservative compound to 
increase their life. Our first experiment 
consisted of charring the butts of the 
poles up to and about one foot above the 
earth line, and then saturating them with 
a coal-tar paint; but this was found to be 
of little service. We then tried painting 
the poles with various brands of preserva- 
tive compounds sold under different trade 
names. . These also were found to be of 
little or no benefit. In the meantime our 
poles, which were almost entirely of 
cypress, continued to rot out after an 
average life of about five or six years. 

Some three years ago, after having in- 
vestigated the results obtained both in 
this country and abroad from creosoting 
poles, we purchased and installed a creo- 
soting plant capable of treating both poles 
and cross-ties. This plant consists of a steel 
cylinder 6 feet in diameter by 102 feet 
long, with heavy cast-iron heads, securely 
supported on hinges and arranged to be 
clamped against a fibrous gasket on the 
head of cylinder in a secure manner so as 
to resist a hydrostatic pressure of 150 
pounds. This cylinder has a narrow- 
gauge railway laid through it with tracks 
continuing beyond the ends, of cylinder; 
there is sufficient ground room at one end 
for untreated poles, and at the other for 
treated poles. The cylinder has a series 
of inch pipes laid from end to end and 
covering the bottom side between its 
tracks. These pipes are arranged to be 
supplied with steam from an eighty-horse- 
power return tubular boiler, which is 
superheated, by means of pipe coils in a 
separate furnace, to a temperature of ap- 
proximately 400 to 500 degrees. ‘To the 
cylinder is also connected a fourteen-inch 
by twenty-four-inch direct-acting vacuum 
pump, and, again, a fourteen by ten by 
eighteen-inch direct-acting oil-pressure 
pump. 

The poles are loaded on to a train of 
iron cars which are then drawn through 
the cylinder by means of a wire rope at- 
tached to a hoisting engine. The cyl- 
inder doors are bolted up tight, after 
which live steam is turned on the cylinder 
until a pressure of eighty pounds is 
reached, which is maintained while super- 
heated steam is being circulated through 
the heating coils in the bottom of the 
cylinder. This steaming process is con- 
tinued for a period of from four to six 
hours, depending upon the size of timber 
that is being treated. The steam press- 
ure is then drawn down and a vacuum is 
pumped in the cylinder containing the 
timber, which has been heated up to a 
temperature approximately 350 degrees. 
The effect of evacuating, which lasts from 
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six to four hours, is to season the green 
timber by drawing the sap and air from 
its pores. This is facilitated by the 
steaming to which the timber has been 
subjected, which has had the effect of 
dissolving the sap and raising it to a 
temperature far above the boiling point, 
due to reduced pressure when the vacuum 
is applied. The sap in the pores of the 
wood is immediately volatilized upon the 
application of vacuum, which has the ef- 
fect of making the extraction of both sap 
and air very rapid and complete. After 
a treatment in the vacuum lasting from 
four to six hours, during which time a 
quantity of sap is pumped from the cyl- 
inder through the vacuum pump, the valve 
connecting the oil-storage tanks, which 
are of 30,000 gallons capacity and located 
in a pit below the cylinder, is opened and 
the atmospheric pressure forces the creo- 
sote oil up into the cylinder until it is 
filled. After this the oil-pressure pump 
is started, drawing its supply from a tank 
which has a gauge attached, calibrated to 
gallons. After the pump has completely 
filled the cylinder, its operation is con- 
tinued until the required number of gal- 
lons of creosoting oil have been pumped 
into the cylinder to saturate the timber, 
the cubic contents of which have pre- 
viously been figured, to a density of ten 
to twelve pounds per cubic foot. This 
ordinarily requires a pressure of sixty 
pounds of oil per square inch, applied for 
a period of time ranging from two to four 
hours, depending upon the diameter and 
kind of timber being treated. After the 
required number of pounds of oil have 
been injected into the timber the oil is 
drawn from the cylinder into the storage 
tanks and the steam is left circulating 
through the superheating coils for about 
one hour, which is done for the purpose 
of somewhat decreasing the oil drippings 
from the timber which would otherwise 
take place. 

It must be understood that steam is 
circulated through superheating coils lo- 
cated in the bottom of the cylinder 
throughout the entire process which ranges 
from sixteen to twenty-four hours. The 
doors of the cylinder are then opened and 
the cars with their load of treated timber 
are drawn through the cylinder to the 
unloading yard by means of the hoisting 
engine applied through a wire cable. 
Another train of cars, which is standing 
already loaded at the other end of the 
cylinder, is immediately drawn in and 
the process repeated. 

The approximate cost of the average 
size (say thirty-four feet, eight-inch top 
diameter) of cypress pole in the South 
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ranges from $1.75 to $2.50 each, and the 
cost of creosoting approximates $20 per 
1,000 feet board measure or about twice 
the first cost of pole. While we have no 
time test showing the ultimate life of 
creosoted poles in actual service, we have 
every reason to believe that their life will 
be prolonged four to six times that of un- 
treated timber. The Bell Telephone 
Company has used creosoted pine poles 
for upward of ten years, and where the 
treating has been properly done they have 
yet to show the first signs of decay. Sir 
William Preece, of the British Telegraphic 
Department, reported that creosoted poles 
had been in use in England for more 
than thirty years without showing indica- 
tions of decay. Since the cost of treating 
a pole averages about twice its first cost, 
the economy of creosoted poles must be 
apparent to all. The art of treating wood 
for its preservation is an old one, having 
been practised in one form or another for 
many years. Among the various chem- 
icals used are chloride of zinc, zinc and 
tannin, sulphate of copper, bichloride of 
mercury, wood-creosote oil and dead oil 
of coal tar. The latter is the more gen- 
erally used chemical for wood preserva- 
tion, and it is also more expensive than 
any other. But the treatment of wood 
with creosote oil from coal tar has been 
far more successful and generally used 
than any other process. 

Thus far we have found only one ob- 
jection to creosoted poles, which is due 
to the tar acids contained in the creosote 
oil, principally carbolic acid. ‘The effect 
of this acid is to make the handling of 
the poles disagreeable, as it inflames the 
hands of those who handle them, and at 
the same time it lowers the electrical re- 
sistivity of the timber to such an extent 
that linemen can no longer depend upon 
the poles to insulate them from the 
ground when handling 1,000 to 3,000-volt 
wires. 

The principal preservative property of 
creosote oil appears to be due to naphtha- 


lene, which is deposited in the pores of the 
wood, together with the antiseptic acids 
always contained in dead oil of coal tar. 


a> 


Large deposits of ozokerite are reported 
in the extreme north of Finland. The de- 
posits are found in a bed of the Kemiokin 
River and are said to be extremely rich in 
paraffin. 


> o 


What is known as the oil concentration 
process for sulphurets—with more exact- 
ness it should be oil separation process— 


is said to effectively separate chalcopyrite 
from magnetite. Magnetic concentrators 
will also make this separation. 


710 


WHAT EFFICIENCY LAMP SHOULD BE 
USED, AND HOW MAY THIS EFFI- 
CIENCY BE DETERMINED FOR ANY 
PARTICULAR STATION ?—II. 


A DISCUSSION BY HENRY L. DOHERTY, 
SAMUEL E. DOANE, L. G. VAN NESS 
AND FRANCIS W. WILLCOX. 


L. G. VAN NESS (Continued). 


We have thus far neglected to men- 
tion one important item. In the tables 
showing period of renewals we find that 
3.1-watt lamps must be renewed every 
sixty or seventy days to prevent midnight 
consumers from burning their lamps be- 
yond their useful lives. Some of these 
lamps will burn all night and reach their 
limit in thirty days. Now just what the 
period of renewal should be is a matter 
of conjecture with many of us, but it 
would scarcely be practicable to renew 
every thirty days; neither can we neglect 
these long-hour consumers, as we should 
be depriving our very best consumers of 
the benefits that the system was devised 
to give. It may be noted that the con- 
sumption per lamp per hour will guide us 
in the solution of this question for an aver- 
age consumer. If, however, we have a 
great many short-hour consumers, say in 
the residence section, and a few long-hour 
consumers, it might be profitable to give 
them lamps of different efficiencies, though 
such practice often leads to serious trouble. 
With so many questions to deal with, it is 
difficult to state just how to go about it to 
determine what efficiency lamp should be 
used in any particular station. 

The cost of lamps and of renewing them 
may be easily determined for any particu- 
lar station. This may be reduced to a 
kilowatt-hour basis by estimating the life 
of the lamp on the regulation obtained 
in that station. To the above we must 
add the increased fixed cost to provide 
capacity for low-efficiency lamps, which 
is reduced to a kilowatt-hour basis by the 
average consumption per lamp per year 
in that station. Then by determining the 
costs proportional to output in that sta- 
tion we can calculate the increased cost 
for extra current for low-efficiency lamps. 
Comparing the sum of these quantities for 
the several lamps, we can see the effect of 
using the different efficiencies if we ignore 
the effect on the consumers. It would 
probably not be good practice to change 
the efficiency of lamps if the costs appear 
about the same for two efficiencies, though 
a gradual change of efficiency might be 
started; that is, we might burn a low- 
efficiency lamp at a little higher voltage, 
or burn a high-efficiency lamp at a lower 
voltage than rated. This could be con- 
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tinued until we arrived at the proper 
efficiency as selected. It might be good 
policy for us to use a low-efficiency lamp 
and make a reduction in rates. While we 
may not actually reduce rates, we may 
derive some benefit from the fact that the 
rate per kilowatt-hour has been reduced. 

We hear much about the higher tem- 
perature of the high-efficiency filament 


“which is supposed to give us a light of 


better quality, but I think the average is 
not wholly with the high-efficiency lamp. 
On nearly all of our stations a 3.1-watt 
lamp becomes a 3.5-watt, or lower, in 400 
hours. Is it better to start with 3.1 and 
vo to 3.5 watts in 400 hours, or to start 


with 3.5 watts and go to a four-watt ` 


lamp in 750 hours? The 3.1-watt lamp 
deteriorates more rapidly, taking but 400 
hours to reach the initial temperature of 
the 3.5-watt lamp. If it is not removed 
promptly it will go to the final tempera- 
ture of the 3.5-watt lamp in about 500 
hours, and will probably break at about 
550 hours. The 3.5-watt lamp deterio- 
rates slowly, and if it is allowed to remain 
on the circuit beyond its useful life it is 
not so apt to cause complaint, for the rea- 
son that the decline is slow and not ao 
likely to attract attention. 

To sum up, I might say that I think the 
best way to answer the questions pro- 
pounded is to face the situation squarcly 
and figure it out for ourselves. If we al- 
low the lamp salesman to do our calcu- 
lating, we shall in all probability use 
3.1-watt lamps. I do not say this to cast 
reflections on the lamp salesmen, as I 
think they have been only too active and 
energetic in advancing their side of the 
question. I think if more of us did our 
own calculating we should be using more 
low-efficiency lamps and giving a more 
uniform and satisfactory service. There 
are stations in which 3.1-watt lamps can 
be used to advantage, but I think the use 
of 3.1-watt lamps has been forced far be- 
yond the point that would be determined 
by true economy and satisfactory service. 


BY FRANCIS W. WILLCOX. 


The importance of determining the 
best lamp efiiciency can hardly be over- 
estimated, for the selling side of the light- 
ing business is one wherein much money 
can be lost or gained. It is all well 
enough to give the expense side full at- 
tention; the savings, however, that are 
effected in station operation through the 
expenditure of goodly sums for recon- 
struction can be quite readily offset by 
the effect of improper lamps. Through 
the supply of lamps of too low efficiency, 
or through general neglect of lamps—by 
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failing to supply free or low-priced re- 
newals and thereby permitting all kinds 
of lamps to go into service—managers are 
led into price reductions, to the giving of 
allowances, to indiscriminate rate-making 
and kindred evils that seriously reduce 
profits. Furthermore, the introduction 
of the electric light into stores and resi- 
dences is by the same causes retarded and 
long hours of use by consumers (the most 
profitable character of service) is dis- 
couraged. This question, therefore, 
comes home to every central station, and 
there should not be one that admits, either 
by word or by-the act of failing to control 
and regulate the lamps in use on its cir- 
cuits, that it is indifferent to the question 
of the best lamp efficiency. 

DEFINITION OF THE TERM “BEST EFFI- 

CIENCY.” 

It is necessary, first of all, to define the 
meaning of the expression “best lamp effi- 
ciency.” It does not necessarily mean the 
highest efficiency, nor the efficiency that 
gives the longest lamp life. The term 
“best” as used here means, as I take it, 
the most desirable; that is, the efficiency 
that will give the most desirable results. 

Now, what are the most desirable re- 
sults? It is easy to answer this question. 
Electric lighting is a commercial business, 
engaged in for the purpose of making 
money, and the most desirable results are 
those that yield the greatest net money 
return; or, briefly, the most desirable re- 
sults are net earnings. ‘The question re- 
duces itself, then, to what efficiency of 
lamp in central station service will secure 
the greatest amount of net earnings. . 

Before proceeding with the discussion 
it will be well to have other definitions 
and agreements clearly stated. 

First of all, the lamp unit for the gen- 
eral discussion will be the standard s1x- 
teen-candle-power, 100-volt to 125-volt 
lamp. Other units of candle-power will 
be considered subsequently. 

Second—The efficiency will mean the 
watts per candle taken by the lamps at 
starting; that is, the initial efficiency. 

Third—The lamp life considered will 
be what is known as the useful life; that 
is, the life to the point where the lamp has 
dropped to eighty per cent of initial can- 
dle-power. 
practice of the day. 

Fourth—The light is assumed to be 
sold by meter on the kilowatt-hour basis. 

Fifth—Lamps are assumed to be sup- 
plied, either free or at such a low price 
to consumer as to give the central station 
entire control of the matter. 

Free lamp renewals is, first of all, 
standard and accepted practice of the 


This conforms to standard - 
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most successful stations, approved by 
leading engineers and managers; and the 
reasons for this were fully given in the 
paper presented by the writer at your last 
year’s convention. Aside from this, how- 
ever, free renewals or control of lamps 
must be assumed if a station is to decide 
the question of the best lamp efficiency ; 
for without free renewals, or lamps at a 
very low cost, how can any station secure 
the use of that efficiency determined as 
best? Experience has shown that where 
the consumer buys the lamps, low-effi- 
ciency lamps are invariably used, and 
lamps are never renewed except when 
broken. We shall later see additional 
reasons for the necessity of free lamp re- 
newals where a station desires to select 
and put in service those lamps having the 
best efficiency for its conditions. 


THE COST OF LIGHTING. 


The cost of lighting may be divided 
into two items: The cost of the lamp and 
the cost of the current; the latter cost can 
be taken to include all expenses, fixed 
charges, ete. 


USEFUL LIFE AND LAMP COST FOR THE 
“ DIFFERENT EFFICIENCIES OF THE 
SIXTEEN - CANDLE - POWER 
LAMP. 


The cost of lamps varies for a given 
price of lamp with its efficiency. Assum- 
ing that lamps are renewed at the end of 
their useful life, we have the variation of 
lamp life and lamp cost per kilowatt-hour 
for different efficiencies of the sixteen- 
candle-power lamp given in table I and 
plotted in the curves of Fig. 1. These 
values of cost per kilowatt-hour are de- 
duced from the formula lamp cost per 
kilowatt-hour= | 

Cost of lamp 
Efficiency x candle-power x useful life 
Tase I 


USEFUL LIFE AND LAMP-RENEWAL COSTS PER KILOWATT 
HUUR FOR SIXTEEN-CANDLE-PO'VER. t00-VOLT 
VO 125-VOLT LAMP AT VARIOUS INITIAL 
EFFICIENCIES. 


(Lamps renewed at end of useful life.) 


en ~~ —— Sa 
IS OPERATING COST THE BASIS? 


The question might be asked: Why is 
not that efficiency the most desirable 


were light sold by the lamp-hour. 
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which secures the lowest operating cost; 
that is, the lowest cost of lamp renewals 
and cost of current to the station? The 
answer is: It would be the correct basis 
Here 
the efficiency of the lamp does not affect 
the cost of light to the consumer. The 
central station receives the same return 
per lamp whether the lamp be of one effi- 
ciency or of another, and it is obvious, 
therefore, that for a given number of 
lamps, the most profit can be made with 
that efficiency of lamp which gives the 
minimum operating cost. This would, of 
course, be modified somewhat by the con- 
sideration of how much additional 
income could be secured by increase in 
number of lamps through the use of 
higher-efficiency lamps. 

Electric light, however, is not sold by 
the lamp-hour, but by the kilowatt-hour. 
This makes a material difference in re- 
sults. The efficiency of the lamp now 
affects the cost to the consumer as well as 
to the station. The use of a low-efficiency 
lamp decreases the cost to the station (by 
reduction in lamp renewals), but it in- 
creases the cost to the consumer. With 
a high-efficiency lamp the case is reversed ; 
the station cost is increased and the con- 
sumer’s cost is reduced. 

It should be here observed that, so far 
as the station is concerned, having a given 
output in kilowatt-hours to sell and being 
paid for it by the kilowatt-hour, it makes 
practically no difference in the economy 
of the station whether it is sold in high 
or low-efficiency lamp units, except in the 
matter of lamp renewals. The case is 
quite analogous to the substitution of 
smaller candle-power than the standard 
sixteen candle-power, which is the largely 
accepted practice to-day, and which makes 
practically no difference in the economy of 
the station, except as to lamp renewals. 

Looking at the question, therefore, 
from the operating-cost standpoint, the 
logic of the situation points to the use of 
the lamp that costs the least for renewals, 
that is, the extreme of low-efficiency 
lamps, the limit of which would be a 
lamp that never burned out. To accept 
this conclusion, however, we should have 
to assume that people could not do with- 
out electric light and that the station 
could invariably sell all the current it 
could generate; in other words, there must 
be a complete monopoly for electric light- 
ing. Such is seldom, if ever, the case, 
and we are forced to look at the question 
from the standpoint of the consumer, 
whose interest demands a lamp of the 
highest practical efficiency. 

I have heard the argument advanced 
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that a station could reduce its cost by the 
use of low-efficiency lamps, thereby en- 
abling it to reduce rates and thus stimu- 
late business. Low rates, however, do not 
give these results unless they secure low 
costs to consumers. This argument, there- 
fore, is a fallacy, since the slight decrease 
in rates rendered possible by the reduc- 
tion in cost of the station supply with 
a low-efficiency lamp will not suffice to re- 
duce the cost to the consumer because of 
the increased power to be paid for. In 
other words, the low-efficiency lamp in- 
creases the consumer's bill more than it 
is lowered by the reduction in rates the 
station can offer from the savings in lamp 
renewals. 
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Fia. 1—Curve (TI) of useful life of standard sixteen- 
TE lamp at various initial efficiencies. Curves 
lI and ill giving cost of eA per kilowatt-hour for 
fous initial efficiencies. Renewing lamps at and of u 
ful life. II—Cost for lamp price sixteen cents. LUI— 
Cost for lamp price twenty cents. 

From curve in Fig. 1 we see that the 
saving in cost to station of lamp renewals 
by the substitution of four-watt lamps for 
3.1-watt lamps is about fifty-two cents 
per kilowatt-hour. The increased power 
to be paid for by consumers is 14.4 watts 
(sixty-four watts less 49.4), or twenty- 
eight per cent. On a ten-cent rate this 
requires a reduction of nearly three cents, 
which means that the rate reduction must 
be six times the saving to the station. 
Obviously, we can benefit consumers more 
with a high-efficiency lamp at the old 
rate. If reductions to consumers are 
necessary, the greatest saving can be made 
at the least cost to the central station by 
a slight reduction in rates and the use of a 
high-efficiency lamp. 

The use of four-watt or low-efficiency 
lamps might be desirable to increase in- 
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come where very low rates have existed 
which is not advisable or possible to in- 
crease, but purposely to adopt low- 
efficiency lamps in order that low rates 
may be made, seems to me like putting 
the cart before the horse. 

The fixing of rates is a large question, 
and should not be made to revolve about 
the cost of lamp renewals. Giving low 
rates with the expectation of making up 
by the use of low-cfficiency lamps is 
dangerous; it is apt to drive the con- 
sumers to supplying their own lamps. 
This may be thought to be an advantage, 
but the free-lamp renewal policy is shown 
by practice and years of experience to be 
an invaluable essential to good electric 
lighting service. Nothing should be per- 
mitted that jeopardizes it. Furthermore, 
the employment of low-cfficiency lamps 
is apt to invoke municipal criticism and 
action and the probable enactment of an 
ordinance requiring the supply of high- 
efficiency lamps. Rates once reduced can 
not well be raised, and down goes the in- 
come. 

It is generally best to keep rates as high 
as possible and secure reductions through 
use of the most efficient devices. 

Returning, now, to the general question 
of the most desirable efficiency, we find, 
as a general conclusion, that we can not 
determine it from the standpoint of oper- 
ating cost, as this basis will not secure the 
greatest amount of net earnings. 

HOW MAY NET EARNINGS BE INCREASED? 

In order to arrive at the proper stand- 
point, it will be well to discugs briefly the 
general question of net earnings and how 
they are increased. 

Net earnings are the product of per 
cent of profit by amount of business. 
There is a point of balance between these 
two factors at which their product, the 
net earnings, becomes a maximum. 

The largest profits are not secured by 
exacting the highest per cent of profit, 
but, on the contrary, are generally se- 
cured by low prices and small per cent of 
profit, thereby increasing the gress busi- 
ness and swelling the total profit. In 
other words, we are concerned not so much 
as to the cost of our commodity (costs may 
be, and frequently are, increased with 
advantage) ; not so much with per cent of 
profit, but chiefly with so fixing the selling 
price and pushing the business as to in- 
crease the sales to the point of securing 
the maximum profit. Applying this idea 
to the question of lamp efficiency, we 
would say that the most desirable effi- 
ciency is not that efficiency which gives 
the lowest cost to the central station, or 
that efficiency which will return the high- 
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est per cent of profit from customers; but 
rather it is that efficiency which for any 
given rate will secure to the electric light- 
ing company the greatest amount of profit, 
swelling the gross profitable business, not 
only by augmenting the number of lamps 
connected, but also by increasing the 
average hours used so as to bring in the 
fullest net returns. 

With the accepted basis of sale of light 
by the kilowatt-hour, it is plain, as I have 
already stated, that the efficiency of lamp 
used makes practically no difference in the 
economy of operating and service except 
in the matter of lamp renewals. With the 
consumer supplying his own lamp re- 
newals, the station would hardly be con- 
cerned at all (within extremes) with the 
question of efficiency. The consumer 
could use any efficiency (within limits) 
that he pleased and it would make prac- 
tically no difference to the central station, 
which receives its pay for the energy con- 
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Fia. 2 - Minimum cost curves (I Il) giving efficiencies of 


standard sixteen-candle-power lainp at which for ditfer- 
ent rates of power and cost of lamps the cost of light is a 
minimum Crenewing lamps at end of useful life corre- 


sponding to each efficiency). I1—Curves tor sixteen-cent 
lamp price. I--Curves for twenty-cent lamp price. 
Dotted horize ntal curves give total cost of light damps 
and power) at different rates. 

sumed. I say practically no difference, as 
the station would be concerned to the ex- 
tent of having its consumers use that 
efficiency of lamp which would keep the 
consumer’s bill from being excessive. The 
minimum cost to the consumer would be 


secured with that efficiency which made 
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the sum of lamp renewals and cost of cur- 
rent a minimum. 


THE EFFICIENCY GIVING MINIMUM COST 
TO CONSUMERS. 


The efficiencies at which this minimum 
cost is secured are given by the curves 
in Fig. 2. These curves are plotted by 
taking the minimum points of the curves 
of cost (dotted curves). These cost curves 
were deduced for the different power rates 
from the formula. 

Cost of light = cost of power + cost 
lamp = rate x lamp efficiency X candle- 
power Xx hours used + lamp efficiency X 
candle-power xX hours used X cost of 
lamp per kilowatt-hour. 

Since lamps cost per kilowatt-hour = 

Cost of lamp 
Efficiency X candle-power X useful life 
the formula reduces to 

Cost of light = hours used X rate X 
lamp efficiency x candle-power + 

Cost of lamp 
Useful life 


I have assumed a thousand hours’ serv- 
ice as a basis and have deduced from this 
formula, in conjunction with life values 
given in Fig. 1, the value of total cost 
of light for the various efficiencies of 
sixteen candle-power at practically all the 
different rates for current and at two costa 
for lamps—sixteen cents and twenty 
cents. These values are plotted in the 
horizontal curves shown in dotted lines. 
The vertical (solid) lines intersecting the 
lowest point of these curves are the CUTER 
of lamp efficiencies which secure minimum 
cost of light. For example, with lights 
costing sixteen cents and at a rate of six 
cents per kilowatt-hour, the curve shows 
that an efficiency of 2.9 watts per candle 
secures lowest cost. With a twenty-cent 
lamp cost and a ten-cent rate, the curve 
shows that the efficiency should be 2.75 
watts per candle, ete. 

The assumption made of the consumer 
supplying his own lamp renewals is not 
a true one, as the best practice, and many 
years of experience of central station serv- 
ice, have fully demonstrated that the sta- 
tion should supply lamp renewals free to 
the consumer. Free lamp renewals has 
therefore been accepted as the standard 
practice; but in any event, as already 
stated, free renewals, or the control of 
lamps, is necessary to the purposes of this 
discussion. 

The curve in Fig. 2 shows that for all 
the general rates of current supply (four 
cents per kilowatt-hour and above) the 
minimum cost of service is secured with 
an efficiency of three watts per candle, or 
higher. Now, experience has shown that 
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lamps of an efficiency of 3.1 watts per 
candle can only be kept in service by sup- 
plying lamps free or at a very low figure, 
well below cost. Some consumers would, of 
course, appreciate their value, but the 
average layman can not be made to un- 
derstand that he is not saving money 
when he is saving on the cost of his lamps. 
When the lamp supply is left to him, 
therefore, the low-efficiency, long-lived 
lamps prevail and lamps are renewed only 
when they break. 
THE CASE STATED. 

So, then, we have our general case 
summed up as follows: 

We have deduced and have before us the 
efficiency that secures the minimum cost 
of light to the consumer at various rates, 
including the cost of lamp renewals. Ac- 
cepted practice supplies the lamp renewals 
free and saves the consumer this part of 


. his expense. 


What lamp efficiency, then, is the most 
desirable? Clearly, it should be that efti- 
ciency which would, if the consumer 
bought his own lamp, secure him his light 
at the lowest cost, or, in other words, the 
efficiencies that are given by curves of 
minimum cost in Fig. 2. This is true, 
because at any lower efficiencies the con- 
sumer could afford to buy his own lamps 
and save money. Here is the point, then, 
that the station should reach in lamp effi- 
clency. 

Referring to the curve in Fig. 2, the two 
curves representing the two lamp costs 
of sixteen and twenty cents, and including 
all rates from one cent to twenty cents per 
kilowatt-hour, cover quite completely all 
practical cases. From the values shown 
by these curves we see that no central sta- 
tion having suitable voltage regulation 
should use any lower-efficiency lamp than 
3.1 watts per candle. It will surprise 
many, perhaps, to note that it is at the 
rather low rate of four and five cents per 
kilowatt-hour, and with a twenty-cent 
price for lamp that we get a minimum 
cost with the 3.1-watt lamp and, there- 
fore, that for all higher rates than this 
lamps of an efficiency of 2.9, 2.8, 2.7, and 
up to 2.5 watts per candle, become the 


proper ones to secure minimum cost. It > 


is plain, then, that the 3.1-watt-per- 
candle lamp, at the least, should be sup- 
plied in central station service. Whether 


a higher-efficiency lamp should be used: 


will depend upon the average of rates 
given and the special conditions of supply. 

We see from Fig. 2 that for rates from 
eight to twelve cents the 2.75-watt lamp 
appears desirable; for rates from fourteen 
to eighteen cents the 2.5-watt lamp is the 
one, and for twenty-cent rates a lamp 
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between two and one-half and two watts 
per candle should be used. It must be 


noted, however, that the conditions of 


supply come in to modify these results 
considerably. 

Consumers whose average rates are as 
high as twelve to twenty cents per kilo- 
watt-hour are consumers whose lamps 
average only about one-half hour to an 
hour's use per day. They would require, 
therefore, several years to make the saving 
shown, which is based on 1,000 hours’ 
service. Such consumers, moreover, are 
more or less unprofitable to the station, 
and it would therefore be unwise for the 
station to increase its cost for such busi- 
ness by adopting a very high-efficiency 
lamp. 

For consumers paying a rate of from 
eight to twelve cents, the 2.75-watt lamp 
is the desirable one. Such a lamp in place 
of the 3.1-watt lamp has already been 
asked for by some central stations. We 
may well consider whether it is not time 
for the adoption of a higher efliciency 
than the 3.1-watt. Some companies, how- 
ever, consider a 2.75-watt lamp so close 
to the 3.1-watt lamp as to invite a com- 
promise. It is plain, therefore, that the 
3.1-watt lamp, or better, is the best effi- 
ciency for all cases where current is sold 
for lighting supply. Four-watt lamps 
and 3.5-watt lamps are not desirable un- 
less the station regulation is not good 
enough for the use of the 3.1-watt lamp. 

In the case of supply of light for the 
station’s own use, or in the case of isolated 
plants, and in all cases where costs are 
below three cents per kilowatt-hour, the 
results point to an efficiency between 3.3 
and 3.5 watts per candle as the efficiency 
giving lowest total cost for light. With 
power costs below two cents, as in the case 
of electric street railways, the four-watt 
lamp becomes the one to use. 

TIHE QUESTION OF REGULATION. 

Speaking generally, then, for central 
station lighting service, the rule appears 
to be to use the highest efficiency per- 
missible with the voltage regulation. 

The question may be asked, How much 
of a variation of voltage is permissible 
with a 3.1-watt lamp? The effects of in- 
crease of voltage are given in the follow- 
ing table, in which is also given, in the 
second column, the efficiency at which the 
lamps burn with the various increases 1n 
voltage. 


Voltage per cent | Watts per Candle | Life per cent. of 


of Normal Power ormal 
100 3.10 | 100 
101 3.00 82 
sia: 
103 2.82 56 
104 | 2.73 46 
105 2.64 38 
106 | 2.56 32 
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The reduction in life shown is given 
only when the voltage is permanently kept 
hıgh. This should not occur to a greater 
extent than four per cent, which would 
allow for an extreme variation several per 
cent higher. If voltage runs permanently 


as high as this, or higher, then a higher- 


voltage lamp should be used. 

We see from the foregoing table that 
with a pressure of four per cent to five 
per cent high the efficiency is only in- 
creased to about 2.75 watts per candle. 
Reference to our minimum-cost curve 
(Fig. 2) shows that an efficiency of 2.75 
watts per candle is not excessive, but gives 
minimum values quite closely for the gen- 
eral net rates in use. Therefore, with a 
regulation running permanently four per 
cent high we can use the 3.1-watt, sixteen- 
candle-power lamp and still be within the 
range of economical results. There 
should be no good reason, however, for 
such a permanent excess of pressure, as 
lamps of higher voltage can readily be 
obtained to correspond to the higher line 
pressure. 

The average life (lamps left to burn 
until broken) at 3.1 watts of the sixteen- 
candle-power lamp is about 750 hours, 
and from our table of life variation with 
voltage we can, by sacrificing the candle- 
power limit, suffer a pressure variation as 
high as four per cent, reducing the actual 
life to 350 hours, which is long enough 
to compensate for the advantages of the 
3.1-watt lamp. Good regulation, however, 
is such a valuable essential that it should 
be secured and maintained by all stations. 
Modern automatic voltage regulators like 
the “Tirrell” render this practical and 
possible. We see, therefore, that, first of 
all, regulation has to be very bad to ex- 
clude the 3.1-watt lamp, and secondly, 
that there is no good reason why bad 
regulation should exist in any station 
service ani tnat it most emphatically pays 
te get rid of it. 

CONSIDERATIONS IN FAVOR OF THE 3.1- 
WATT LAMP. 

In acidition to the considerations we 
have noted, there are other features that 
recommend the 3.1-watt lamp. One is 
the better quality of the light; its greater 
brilliancy and attractiveness. 

The power of light to bring out colors 
increases with the temperature of the fila- 
ment, and the 3.1-watt lamp is therefore 
much. better suited than lower-efficiency 
lamps for modern illuminating work with 
dry-goods, pictures, etc., in which color 
effects must be shown as far as possible 


in their real values. 

‘ Another feature is that a 3.1-watt 
lamp, although giving equal candle-power 
with lower-efticiency lamps, always water 
brighter to the eye, and is on this accoun 


a more popular lamp. 
(To be concluded.) 
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SOME NOTES ON EUROPEAN PRACTICE 
IN ELECTRIC TRACTION WITH THREE- 
PHASE ALTERNATING CURRENTS.* 


BY CARL L. DE MURALT. 


There have recently been some pretty 
lively discussions between the advocates 
. of continuous current and those of alter- 
nating-current systems for electric trac- 
tion purposes. 
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the way of using alternating currents for 
traction purposes and to hear at the same 
time something about the practical results 
obtained on some alternating-current 
roads that have been in operation several 
years. 

Brief descriptions follow in chronolo- 
gical order of some of the most typical 
roads of this kind including as many de- 
tails as possible, especially in regard to the 
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Fie. 1.—Car AND TRANSMISSION APPARATUS UsED on LUGANO TRAMWAYS. 


Now I wish to state right at the begin- 
ning that in the opinion of the author 
there are certain cases where continuous 
current is preferable and where alternat- 
ing currents could not do the work as well, 
on the other hand there certainly are cases 
where alternating currents are particularly 
well adapted to solve the problems in 
question and where continuous current 
could not be used advantageously. Each 
special case should therefore be studied 
for itself, and the decision as to what sys- 
tem should be adopted ought to be de 
pendent on all the different conditions 
which might apply to the particular case, 
viz., profile of the road, speed required, 
number of stops, traffic conditions, ete. 
Probably most of us will agree, for in- 
stance, that, taking everything into con- 
sideration, the recent decision in the Lon- 
don underground railway case was really 
the best solution of this rather. com- 
plicated problem. 

In America continuous-current practice 
has so far almost absolute sway, and it 
may therefore be interesting to learn some- 
thing of what has been done in Europe, 
and more particularly in Switzerland, in 


* A paper presented before the American Institute of 
Electrical Engineers at New York, May 20, 1902. 


Burgdorf-Thun Railway, probably the 


best example of an alternating-current 


railway installation. The results of some 
tests made on this latter railway are also 
given with a few general conclusions as to 


the applicability of polyphase alternating 
currents for traction purposes. 
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There were two overhead trolleys, the rails 
forming the third conductor. The volt- 
age was between 500 and 600, the perio- 
dicity fifty cycles per second. An open 
car was used on an ordinary street railway 
truck, equipped with a three-phase induc- 
tion motcr driving one of the axles by 
means of a single reduction gear of 1:11. 
The speed of the motor being 1,400 revo- 
lutions per minute, the maximum speed 
attained was about 25 km. (fifteen miles) 
an hour. 

The primary winding of the motor was 
arranged to allow being connected in delta 
for starting purposes, while it was changed 
to star connection for full speed. The 
starting torque of the motor was there- 
fore made about six times the full load 
running torque. The motor was also pro- 
vided with slip rings on the rotor which 


allowed for inserting resistance into the 


secondary winding. 

These tests showed clearly that an alter- 
nating-current railway was absolutely 
feacible, and proved that no serious diffi- 
culties would be encountered in regard to 
the trolley-line construction. However, 
the street railway problems then under 
consideration did not absolutely require 
the use of anything else but the use of the 
well-known continuous-current system, 
and this is probably the reason why these 
tests were not carried any further and put 
into actual practice. 

The installation as just described was 
sent to the Chicago Exhibition in 1893, 
where it attracted considerable attention, 
but nothing has been heard of it since. 

Lugano Tramways—Brown, Boveri & 
Company, of Baden, Switzerland, may 
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Fic. 2.—Truck or GORNERGRAT LOCOMOTIVE. 


First Tests by Siemens & Halske—The 
first tests with alternating-current traction 
were made by Siemens & Halske, of Ber- 
lin, in 1892, in Charlottenburg, on a 
specially constructed track of about 360 
m. length with one curve of 40 m. radius. 


claim the honor of first putting alter- 
nating current into actual use for traction 
on a commercial scale. The tramways of 
Lugano, the first three-phase railway, 
were opened for traffic in 1895. ‘The 
power station for these tramways is 12 km. 
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outside of town, therefore transmission 
with 500-600 volts continuous current was 
impossible. Rotary converters seemed too 
expensive, and thus it happened that all 
conditions were favorable for an experi- 
ment with three-phase alternating cur- 
rents. The total length of the line is 


Fig. 8.—DouBLE Contact TROLLEY CARS ON STANESSTAD- 


ENGELBERG RAILWAY 


4,900 m. (about three miles) with maxi- 
mum grades on long stretches of three 
per cent and on short stretches of 
six per cent. The transmission volt- 
age is 5,000 volts at forty cycles. 
Transformers reduce this to 400 volts. 
Two trolley wires of 6 mm. diameter, 
25 cm. apart, are used and the rails 
serve as third conductor. Cars hold 
twenty persons each. There is one twenty- 


Fie. 5.—INTERIOR View oF LOCOMOTIVE, STANSSTAD-EXGELBERG 


RAILWAY. 


horse-power motor per car, completely en- 
closed, with single reduction gear 1:4. 
Speed of car 15 km. (9.3 miles) an hour. 
Two trolleys, one 1 yard behind the other, 
make contact with the two lines. Motors 
are started by means of a reversing switch, 
and their speed is controlled by means of a 
resistance in the rotor circuit. Care can 


ELECTRICAL REVIEW 


be handled from both platforms. Fig. 1 
gives a good idea of one of these cars, and 
shows part of the line. Tests have demon- 
strated that it is possible to start with ease 
even on six per cent grades and under 
more than full load. 

Gornergrat Railway—After the Lugano 


12 aA a A 


plant had thus proved that alternating 
currents could be applied to ordinary 
tramway purposes, the Gornergrat road 
was destined to show that they could also 


be used to advantage on a much larger 


scale and under the most severe conditions 
met on a Swiss mountain road. The total 


volts at forty cycles. Three transformer 
stations of 180 kilowatts each, 2, 5 and 
8 km., respectively, from the beginning 
reduce from 5,400 to 540 volts. The high- 


tension line follows a separate route. The 
trolley line consists of two wires of 8 mm. 
diameter suspended by means of cross- 
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Fig. 4.— LOCOMOTIVE ON STANSSTAD-ENGELBERG RAILWAY. 


wires from wooden poles every 25 m., the 
rails forming the third conductor. The 
speed is 7 km. (4.35 miles) an hour, and 
there are five stations, 2.5 to 3 km. (1.5 
to 1.8 miles) apart. The norma] train 
consists of one locomotive, one main pas- 
senger car (sixty persons) and one second 


Fig. 6.—LOCOMOTIVE AND PASSENGER CAR, TWENTY-FIVE PER CENT 


GRADE, STANSSTAD-ENGELBERG RAILWAY. 


length of this line is 9 km. (5.6 miles). 
The difference in altitude of the two ter- 
minals is 1,412 m. (4,660 feet). The 
maximum grade is twenty per cent, the 
minimum radius in curves 80 m. The 
gauge is 1 m. (three feet three and three- 
eighths inches) with an Abt rack between 
rails. The power station generates 5,400 


car (fifty persons) added when needed. 
As a maximum there are two trains up 
and one down on the road at the same 
time. The locomotive weighs 10.5 tons, 
two cars 9.2 tons and 110 passengers 8.3 
tons, total for one train twenty-eight tons. 
The motor capacity is therefore 160 horse- 
power or about 180 horse-power on axles, 
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and the locomotive is equipped with two 
motors of ninety horse-power each, run- 
ning at 800 revolutions per minute. Each 
motor drives by means of a double gear 
one of the two cog-wheels. The total re- 
duction of gear is 1: 12. The motors 
are controlled by a reversing switch 
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through which the stator is connected to 
the line and by the usual starting rheostat 
in the rotor circuit. The rheostat is placed 
on the top of the motors to save space, and 
the switch, fuses and instruments for the 
same reason on the side and against the 
roof of the car. Two trolleys are em- 
ployed on each line wire on account of the 
large current and in order to pass 
switches without making a break. The 
motors start on any grade under full load 
without using more current than when 
running at full speed and full load. They 
can start under more than full load, but 
with proportionately more current. Fig. 2 


` Fig. 8.—TRANSFORMER SUBSTATION, 


shows the truck of the Gornergrat loco- 
motive with one of the motors in its place. 
This line was completed in 1897 and 
opened to traffic in 1898. 

Jungfrau Railway—Before it was fin- 
ished, work was already begun on a very 
similar line, the Jungfrau Railway. 
The total length of this road is 13 km. 
(eight miles) with a difference in altitude 
2,100 m. (6,900 feet). The grade, almost 
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BURGDORF-THUN RAILWAY. 


ELECTRICAL REVIEW 


immediately after leaving the little 
Scheidegg station, is ten per cent and 
this is increased to twenty per cent at 
about half way to the Eiger Glacier Sta- 
tion. From there on, the grade in- 
creases to the maximum of twenty-five 
per cent when the line enters the tunnel. 
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motor controlling devices and the con- 
tact arrangements are exactly the same 
as on the Gornergrat road. The cars 
hold forty persons each and a normal 
train consists of one locomotive pushing 
two cars, the total weight of such a train, 
when filled, being twenty-eight tons as 
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The permanent way is of metre gauge 
with a rack of the Strub system half way 
between the rails. The sharpest curve 
on the open section has a radius of 100 
m., in the tunnel this is increased to 
200 m. Water power is made use of in 
the valley of the White Lutschine to gen- 
erate three-phase currents at 7,000 volts 
and thirty-eight cycles, which is trans- 
mitted by overhead wires to transformer 
stations along the line, where it is trans- 
formed down to 500 volts. The substa- 


tions are stone buildings, designed to 


withstand the action of the most inclem- 
ent weather. They are fitted each with 


two 200-kilowatt transformers. When 
the whole line is completed, transformers 
will be placed about every 1,000 yards. 
There is a double trolley line as 
on the Gornergrat. The locomotives 
are very similar to those on the Gor- 
nergrat line. They weigh thirteen tons 
complete, and contain each two 125 to 
150-horse-power induction motors, driven 
at 760 revolutions per minute. The 


on the Gornergrat road. The speed, 
however, is 8 km. (five miles) per hour. 

The first section of the Jungfrau Rail- 
way to KEigergletscher was opened in 
September, 1898, the second to Rothstock 
in April, 1899, since then each year has 
seen further progress toward the summit, 
which will probably be reached in five or 
SIX years. 

Stansstad -Engelberg Railway — The 
next alternating-current railway to be 
built was the one from Stansstad to En- 
gelberg. This road, although of metre 
gauge only, approaches in the shape of 
its cars normal gauge railway conditions. 


Fie. 9.—ContractT DEVICES ON CAR, BURGDORG-THUN RAILWAY. 


The total length of the line is 22.5 km. 
(fourteen miles). The first 15 km. 
have small grades up to two per cent, the 
next three km. have grades of 2.5 to five 
per cent, then follows a section of 1.5 
km. long with a grade of twenty-five per 
cent and ‘a so-called ladder rack, finally 
about 3 km. more with grades of 2.5 per 
cent and less. The minimum radius in 
curves is 50 m. The power station 18 
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situated et the begining of the rack sec- 
tion, about 18 km. from Stansstad, there- 
fore it is near the point where the max- 
imum energy is used. The voltage gen- 
erated is 750 volts at 32.5 cycles, and this 
is fed direct into the trolley line. A ninety- 
kilowatt step-up transformer produces 
5,300 volts which is transmitted to two 


substations situated about 3 and 7 km. 
respectively from Stansstad and contain- 
ing each a similar transformer, reducing 


Fra. 10.— CONTROLLER. 


the voltage again to 750 volts. The trol- 
ley line construction is similar to that 
found on the Gornergrat and Jungfrau 
railways. There are nine passenger sta- 
tions on this road. Three locomotives 
and seven motor passenger cars are used. 
The cars shown in Fig. 3 are of the double 


ELECTRICAL REVIEW 


gle reduction for a car speed of 20 km. 
(12.5 miles) per hour. The contact with 
the trolley line is made by means of two 
double contact bars attached to the roof 
near each end of the car. The cars can 
be controlled from either end-platform 
and the control is similar to that already 
described for the other roads. One au- 
tomobile car is able to propel itself and 
to haul a trailer of about ten tons on 
grades up to 2.3 per cent. The first 15 


Fic. 


km. section which happens to have the 
heaviest traffic is therefore worked with 
two cars at a speed of 20 km. per hour. 
The next section with heavier grades up to 
five per cent is traversed by the motor car 
alone at the same speed, the motors fur- 
nished about eighty-ninety horse-power 


Fie. 12,—F recut Locomotive, BuRGDORF-THUN RAILWAY. 


truck type, and their total length is 14 
m. Each car weighs fourteen tons and 
has room for forty-six passengers besides 
being provided with a baggage compart- 
ment. The front truck carries two motors 
of thirty-five horse-power each, running 
at 400 revolutions per minute, with sin- 


for a sixteen-ton load on a five per cent 
grade. At the beginning of the rack sec- 
tion a locomotive is added which pushes 
the car up the grade of twenty-five per 
cent at a speed of 5 km. an hour. The 
last stretch with grades up to 2.5 per cent 
is covered by the automobile alone. The 


locomotive not only serves for the above 
mentioned purpose but is destined also to 


haul freight trains of twenty tons total 
weight over the lower part of the road at 
a speed of about 11.5 km. an hour. Its 
design, therefore, varies greatly from the 
Gornergrat and Jungfrau locomotives. 
Two motors of seventy-five horse-power 
each and 650 revolutions per minute 
drive through a single reduction gear a 
counter-shaft, which by means of two 
symmetrically placed gears drive the cog- 
wheel placed in the centre of the locomo- 
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11.—CONTROLLER RHEOSTAT, 


tive. This wheel is mounted on a hollow 
shaft fitted over the crank shaft which in 
its turn drives the four main carrying 
wheels of the locomotive. On the rack sec- 
tion the cog-wheel alone is driven. In the 
level country a friction coupling is set in 
such a manner that the two main axles 
are driven and the cog-wheel is allowed 
to follow loose. The contact device is 
similar to the one on the passenger cars. 
Fig. 4 gives a good idea of this locomotive 
and Fig. 5 shows an interior view of its 
mechanical arrangement, while Fig. 6 


Fic. 18.—INTERIOR View, FREIGHT LOCOMOTIVE. 


represents a locomotive pushing one of 
the passenger cars up the twenty-five per 
cent grade. The Stansstad-Engelberg 
Railway was opened also during 1889. 
Burgdorf-Thun Railway—The Burg- 
dorf-Thun Railway, which was opened in 
1899 and which will be described more 
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in detail, is not exactly what you would 
call a trunk line. Yet it is of normal 
gauge and forms a very important link 
between three of the main steam lines of 
Switzerland. The service conditions are 
the same as encountered on the other 
Swiss railways, and it uses the same size 
and shape of rolling stock as the main 
steam roads. The total length of the line 
is 40.3 km. (twenty-five miles). The 
main reason for adopting electric traction 
was that the time-table could be arranged 
much more conveniently than for steam 
traction. With steam there would have 
been five trains per day in each direction, 
costing per year at the least 52,000 francs 
for coal alone, and each additional train 
would have cost 10,000 francs more for 
coal alone: Now, 50,000 francs allows 
with electricity as motive power the run- 
ning of ten passenger and two freight 
trains per day in each direction 
over the whole length of the line, 
and besides three or four trains 
per day from Thun to Konolfingen 
and back. Each train consists normally 
of one motor car and one or two trailers 
with a total seating capacity of 130-140 
passengers. This means that not only is 
the public benefited by a better service, 
but the number of passengers actually 
carried is larger and thus increases evi- 
dently the income of the railway by a 
handsome percentage. Fig. 7 shows a 
profile of this line. 

There are sixteen stations, four of 
which have connections with existing 
steam lines. 

The gauge is normal = 1.435 m., the 
minimum radius in curves 18 250 m. 

The road starts at Burgdorf (536 m. 
above sea) and ascends with an average 
grade of 1.144 per cent to the highest 
point almost exactly half way between 
Burgdorf and Thun (770 m. above sea). 
Then it descends with an average grade 
of 1.051 per cent down to Thun (561.5 m. 
above sea). The maximum grade in any 
place is 2.5 per cent. All stations have 
a level stretch at least 200 m. long; sixty- 
four per cent of the total length is straight 
line; thirty-six per cent curves; twenty- 
four per cent level; 23.5 per cent on grades 
up to one per cent: 31.5 per cent on 
grades between one and two per cent, and 
twenty-one per cent on grades between two 
and 2.5 per cent. Rails are 12 m. long 
and weigh 36 kg. per metre; forty-five 
per cent of the track is on iron sleepers 
weighing 137 kg. per metre track; fifty- 
five per cent on wooden sleepers weighing 
145 kg. per metre. The normal speed was 
fixed at 39 km. (24.2 miles) per hour. 

The energy is furnished by the power 
station on the Kander, about 10 km. (six 
miles) beyond Thun. The primary line 
voltage is 16,000, the number of cycles 
forty per second. Fourteen transformer 
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stations reduce this voltage to the voltage 
in the trolley lines which was fixed at 750 
volts, this being the limit set by the federal 
authorities at that time. This voltage, 
however, seems to be increased slightly 
in actual practice. 

The number of transformers along the 
line was determined by the following con- 
siderations. 

The distance between two transformers 
along the line had to be chosen 
so that the drop in the line volt- 
age did not exceed a certain pre- 
determined value. On the other hand 
it was desirable to keep the number of 
stations within a certain limit in order 
to make the proportion between installed 
and actually working transformers as 
favorable as possible. It will be noticed 
that at any time only those transformers 
between which trains are actually circu- 
lating are under load, while the rest are 
not doing any work. Finally the trans- 
formers should be placed as near the rail- 
way stations as is practicable so as to facil- 
itate their inspection. These somewhat 
conflicting conditions led to the adoption 
of fourteen transformer substations with 
an average interval of 3 km. from one 
another, the maximum interval being 3.4 
km., the minimum 2.4 km. ‘The two end 
transformers are 500 m. from the termi- 
nals of the line. 

The size of each transformer would 
really be dependent on the grades in its 
vicinity. As these grades are pretty 
nearly alike in this case, the capacities of 
the transformers worked out to be very 
much the same also, and it was therefore 
decided to use one size of transformers 
only with a maximum output of 450 kilo- 
watta. This is the power required to move 
two complete trains. Fig. 8 shows one of 
the transformer substations. 

The high-tension line first passes an 
emergency switch which permits cutting 
off the whole station. The transformer is 
placed in a small iron house containing 
in its upper part primary and sec- 
ondary fuses; there is also a light- 
ning arrester on the top of each 
station. ‘The transformers are of the 
oil-cooled type and transform from 
16,000 volts down to 750 volts. On the 
secondary side one pole is connected to 
earth, viz., to the rails, and the other two 
are carried over to the other side of the 
track, where they enter a special little 
switchboard placed in an iron box which 
allows cutting off the transformer from 
the line or else either of the two line sec- 
tions meeting here from the transformer. 
The whole length of the line is thus ef- 
fectively cut up into fifteen sections. The 
secondary box also contains a secondary 
lightning arrester. Most of the substa- 
tions are also equipped with a small two- 
kilowatt lighting transformer, furnishing 
the current for lighting the neighboring 
railway station. 

The trolley line consists of two copper 
wires of 8 mm. diameter suspended bv 
means of steel cross wires from wooden 
poles placed on both sides of the track. 
These poles are normally about 35 m. 
apart somewhat less in curves and grade 
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crossings. The height of the trolley wires 
above the rails is 5.2 m. (sixteen feet) at 
the most, and at least 4.85 m. The rails 
form the third conductor and are bonded 
by means of a special metallic paste. 

The contact devices of the cars consist 
of four steel frames per car as shown on 
Fig. 9, two on each end of the car roof 
at a distance of about 9.5 m. (thirty-one 
feet) from the other two, the contact bar 
being a brass roller of special shape. This 
double set was found to be necessary in 
order to facilitate the passing of switches 
without breaking the current. At the 
switches, the two outer trolley wires are 
carried right through, while the two in- 
side ones terminate in insulated sections 
prolonged into a common meeting point 
and there anchored by insulated guy 
wires. The distance of 9.5 m. between 
the two sets of contact devices is Just long 
enough to allow three of the four bars 
making contact under any condition. 
There is, therefore, no sparking at 
switches, and it is possible to stop a car 
underneath a switch and to start it again 
in the same or the opposite direction. 

The are two kinds of motor cars, the 
passenger automobile and the regular 
locomotive for freight trains. If this rail- 
way had been entirely independent the 
passenger trains would perhaps consist of 
one car alone. As it is, the traffic to be 
handled at the stations having connection 
with the steam roads necessitated larger 
carrying capacity of all the trains. The 
normal train composition comprises one 
motor car weighing thirty-two tons, capa- 
ble of pulling a weight of about 20-24 
tons in trailers on all grades and at nor- 
mal speed. The motor car has seats for 
sixty-six passengers and the trailers for 
60-70 more, making a total seating C8- 
pacity for between 130-140 passengers. 

A general view of a motor car 18 given 
on Fig. 9. 1t is a double bogie car with a 
sixty-four horse-power three-phase motor 
geared to each axle. The gear ratio 1$ 
1:3 and the speed of the motor 600 revo- 
lutions per minute, equivalent to a train 
speed of 39 km. (24.2 miles. The four 
motors are connected with their stators 1n 
parallel. The line current passes fir 
through one of the two controllers, placed 
one on each car platform, then through 
automatic cutouts to the motors. The 
first motion of the controller handle 
closes the switch shown on Fig. | 
and connects the stators to the line, 
at the same time cutting in four rheostats, 
one into each rotor circuit. Subsequent 
turning of the controller handle works a 
combination bevel and chain gear through 
which three carbon brushes are moved on 
a sort of commutator attached to each 
rheostat (see Fig. 11) whereby all the re- 
sistance is gradually taken out and the 
rotors left short-circuited. A second 
handle on the controller reverses the di- 
rection in which the car is going by chang- 
ing two of the main leads. Each car plat- 
form is equipped with two ampere-meters, 
one voltmeter and a recording tachometer. 
A Westinghouse brake and an electric 
lighting and heating installation complete 
the equipment. 

(To be concluded.) 
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The Electric Light Convention—II. 


The Twenty-Fifth Convention of the National Electric Light Association at Cincinnati, Ohio. 


Review the proceedings of the first 

day of the convention were given 
with great fulness. In the following 
pages will be found an extended report to 
supplement the telegraphic report of the 
proceedings of the second and third days 
printed last week. 
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WEDNESDAY MORNING, MAY 21. 


President Doherty called the meeting 
to order at 10.10 A. M. 

A number of topical questions were 
first considered. 

Mr. B. A. Behrend, of Cincinnati, and 
Mr. Charles F. Scott, of Pittsburg, then 
read papers entitled “Three-Phase vs. 
Two-Phase for City Distribution.” Mr. 
Behrend’s paper will be found in full on 
page 708 of this issue. Mr. Scott’s paper 
is given below: 


“CHARACTERISTICS OF TWO-PHASE AND 
OF THREE-PHASE SYSTEMS FOR 
GENERAL DISTRIBUTION.” 


(Abstract.) 


It is a significant fact that as the result 
of the evolution which has taken place dur- 
ing the last dozen years in electrical systems 
for general city distribution, the type of 
generator which is most widely used is the 
polyphase alternator. This is the case 
whether the current is to be used ultimately 
as polyphase alternating current, as single- 
phase alternating current or as direct cur- 
rent, either for incandescent or arc light- 
ing, for stationary motors or for street 
railway service. It has not been an unusual 
thing to find stations in which small en- 
gines drive series arc machines for arc light- 
ing, other engines drive direct-current gen- 
erators for 220-volt, three-wire lighting and 
power, other engines drive 500-volt direct-cur- 
rent generators for railway service or station- 
ary power, and still other engines drive al- 
ternators for furnishing light and power to 
outlying districts. In the modern station 
all these different kinds of electrical activity 
are operated from large economical engines 
driving pclyphase alternators. 

While there is practical unity of opinion 
that the generator should be a polyphase 
alternator, yet the conditions which deter- 
mine whether a given alternator should 
preferably be of the two-phase or of the 
three-phase type are not fully understood. 
The question is one which has at times 
aroused a considerable interest and in the 
discussion which has taken place upon the 
subject the ardor of the advocates has some- 
times exceeded their technical knowledge of 
the subject. 

The meaning of the terms single-phase, 
two-phase and three-phase is well known. A 
simple illustration which shows the rela- 
tion between the several arrangements may 
be cited. If two exactly similar armatures 
for delivering single-phase current be placed 
with their windings exactly in line upon a 
common shaft, and if these armatures be 
surrounded by similar fields which are not 
in line, but have the poles of one field placed 
in an angular position midway between the 
poles of the other field, then the single-phase 
current which is delivered by the second 
armature alone does not correspond in its 
time or phase relation with that of the first 
armature, but the maximum value of this 
electro-motive force will occur midway be- 
tween the maximum electro-motive forces 


of the first armature. The two single-phase 
currents considered together are suitable for 
supplying a two-phase system. If, instead 
of two armatures and fields, there were 
three, with the armatures in line and the 
tields displaced so that the angular interval 
between field-poles is one-third instead of 
one-half of the pitch angle between two 
poles, then the three currents having their 
maximum values at equal intervals are suit- 
able for supplying a three-phase system. An 
analogy between the single-phase, two-phase 
and three-phase currents is found in the 
single, double and triple-crank engines. 

The choice between two-phase and three- 
phase is not dependent so much upon their 
abstract and theoretical characteristics as it 
is upon the actual differences in the charac- 
teristics of two-phase and three-phase appara- 
tus, which may exist in the generators, the 
transformers, the motors and in other ap- 
paratus. For example, with certain types of 
generators there may not be the same rea- 
son for choosing one number of phases that 
there may be with another type. On the 
other hand, as current may be used in one 
way in one place and in another way in an- 
other place, it may be best to select two 
phase generators in one case and three- 
phase generators in the other case, although 
the two generators may otherwise have sub- 
stantially the same characteristics. The 
problem then is to determine what differ- 
ences there are in apparatus and in its 
operation under different conditions be- 
tween the two-phase and three-phase system 
and to determine which, on the whole, is 
preferable under given conditions. 

Polyphase load—as_ distinguished from 
single-phase load—is quite indifferent as to 
whether the current be two-phase or three- 
phase. That is to say, alternating-current 
motors, whether induction or synchronous, 
and rotary converters may be constructed for 
two-phase or for three-phase without any ap- 
preciable difference in either the cost or the 
performance of the machines. Likewise, 
alternators which supply current to motors 
and rotary converters in which case each 
phase is equally and similarly loaded, may 
be wound for either two-phase or three- 
phase without any appreciable difference 
either in cost or in performance. It follows, 
therefore, that when polyphase alternators 
supply current to polyphase apparatus any 
choice which there may be between two 
phases and three phases must be based upon 
features which lie outside of the machinery. 

The transmission circuit is the important 
additional element. It is well known that 
with a given maximum electro-motive force 
between wires a given power can be trans- 
mitted over three wires by three-phase cur- 
rent with the same loss that occurs wit& four 
wires when two-phase current is employed. 
The three-phase current therefore effects a 
saving of one wire of twenty-five per cent 
over two-phase. The relative importance of 
this saving depends upon circumstances, if 
the distance be long it is considerable, if 
the distance be short it may be a matter of 
relative insignificance. 

The transformers which may be required 
between apparatus and transmission circuit 
in certain ways Iavor two-phase and in other 
ways three-phase. The two transformers for 
a two-phase circuit are obviously of less cost 
per kilowatt and of higher efficiency and 
closer regulation than the three transformers 
of lesser size which would usually be used 
for the same aggregate output on a three- 
phase circuit. It is true that two transform- 
ers on two phases of a three-phase circuit 
may be used, but besides the objection to an 
unsymmetrical or an unbalanced arrange- 
ment is the less effective operation of the 
transformers. 

For supplying current to a three-phase mo- 
tor or rotary converter by two transform- 


ers connected on two of the phases it is 
necessary that the normal output of the 
transformers should be increased by ap- 
proximately 17 per cent above what would 
otherwise be required due to the fact that 
the two transformers do not operate eff- 
ciently for delivering current to the third- 
phase. For example, if 600 kilowatts are to 
be delivered, three 200-kilowatt transform- 
ers, one on each phase, would be the ordi- 
nary arrangement. If only two transform- 
ers are used, 300 kilowatts each would be 
the required output if the transformers 
operated effectively, but when they are con- 
nected on two of the phases the size should 
be increased by seventeen per cent, making 
about 350 kilowatts. In other words, each 
of the two transformers for suppiying one- 
half of the 600 kilowatts when connected to 
two of the phases of a three-phase circuit 
has currents flowing in its coils which are 
equal to those which would flow if the trans- 
former delivered 350 kilowatts to a single- 
phase circuit. It may be observed that if 
three transformers, each of 200 kilowatts, 
one on each phase, are arranged for normally 
delivering 600 kilowatts, and if one of the 
transformers is out of service, the other two 
can deliver power to a three-phase circuit, 
although the output will be reduced to less 
than 400 kilowatts, namely, about 350 kilo- 
watts or sixty per cent of the output of the 
three transformers. These transformer re- 
lations are not of very great importance and 
in general do not determine the choice be- 
tween one system or the other. 

Switches and switchboard instruments 
differ slightly for two-phase and for three- 
phase circuits. Measuring instruments are 
usually simpler and more straightforward 
in their indications on a two-phase circuit 
than on a three-phase circuit. In conclusion, 
therefore, when polyphase load such as mo- 
tors or rotary converters is to be served the 
most important item in making a choice be- 
tween the two systems lies in the trans- 
mission circuit and the saving of conductors 
by the use of the three-phase system renders 
its selection advisable in most cases. 

Single-phase load—such as is common with 
incandescent lighting and arc lighting—in- 
volves considerations which do not apply to 
polyphase loads. When the several circuits 
from a polyphase alternator supply inde- 
pendent single-phase circuits these circuits 
are liable to be unequally loaded. The effect 
of unequal loads upon the several phases is 
that the voltages on the different phases will 
differ. In general the single-phase circuits 
are used for lighting in which it is par- 
ticularly desirable that constant voltage 
should be maintained. 

The voltage on a single-phase machine 
may be controlled and properly adjusted 
by means of a rheostat in the fleld circuit 
of an alternator. In the same way the 
voltage of a polyphase alternator may be 
raised or lowered, but changes in the fleld 
obviously do not afford a means of inde- 
pendent adjustment of the voltage on the 
several phases or circuits of the armature. 
Variations in the fleld current will produce 
corresponding variations in the voltage on 
all of the circuits. For this reason it is im- 
portant that unequal load on the several cir- 
cuits should produce as small difference in 
voltage as is possible. 

In a two-phase alternator the voltage on 
each phase is nearly independent of the load 
on the other phase. Consequently a change 
in load on one phase has but little effect 
upon the voltage of the other phase. In a 
three-phase alternator, on the other hand, 
load on one phase does affect the voltage on 
the other phases. One of the pecullarities of 
this interrelation is that a change of load on 
one phase acts differently on the voltages of 
the other two phases, usually raising one 
and lowering the other. Again, when one 
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phase is not loaded and two of the phases 
are equally loaded the voltages on the latter 
are not equal but may differ considerably. 
A change in the load of one phase generally 
affects the voltage of each of the other 
phases and affects them unequally. 

The importance of the foregoing considera- 
tions depends to a large extent upon the 
regulation characteristics of the alternator 
itself. The per cent by which the voltage of 
an alternator increases when load is thrown 
off (the speed and field excitation remaining 
constant) is termed its inherent regulation. 
Tne closer the inherent regulation of an 
alternator the less is the difference in volt- 
age between the several phases when they 
are unequally loaded. It follows therefore 
that close inherent regulation is particularly 
desirable where unbalanced loads are likely 
to occur. An alternator of very poor in- 
herent regulation, which might suffer a 
change in voltage of twenty or thirty per 
cent when load is removed, may be com- 
pensated by auxiliary external means for ad- 
justing the field current so that the voltage 
will be constant for small loads and for 
heavy loads. It is necessary, however, that 
the several circuits from such a polyphase 
alternator be equally loaded, and it is im- 
possible by any kind of field regulation to 
secure equal voltages when the circuits are 
unequally loaded. This type of machine 
therefore is one which is not at all suited to 
the independent loading of the several cir- 
cuits such as is common in stations which 
have single-phase circuits for incandescent 
and are lighting. Tne inherent regulation 
of small alternators is not as good as that of 
large alternators The division of a number 
of single-phase circuits between the two 
phases of a two-phase generator is more 
readily and simply accomplished than the 
division among the three phases of a three- 
phase generator. This is a matter of some 
importance, particularly in connection with 
small stations. 

Single-phase lighting circuits may be 
operated from one phase only of polyphase 
alternators. The other phases may remain 
idle or may supply other kinds of load 
where exact regulation is not of great im- 
portance, such, for example, as arc Hghting, 
or all the phases of the alternator may sup- 
ply current to polyphase load. Under these 
conditions the field current may be ad- 
justed to give the proper voltage on one of 
the phases without respect to other voltages. 

When one phase only of a polyphase al- 
ternator is loaded, the output is less than 
when all phases carry an equal portion of 
the load. The load which may be carried 
on one phase is dependent in most cases 
upon the temperature. If the heat in an 
armature coil is confined by the insulation, 
so that it is not readily conducted away, 
then the current permissible in this coil is 
not dependent upon the current in other 
coils. 

In the closed coil windings of both the 
three-phase and the two-phase armatures all 
of the coils carry current when single-phase 
current is delivered, whereas in the open 
coil armatures a part of the coils are idle 
when single-phase current is delivered. 

When the total heat produced in the arma- 
ture windings is considered, the several 
types of winding are found to be on a par, 
although the two-phase closed coil winding 
still possesses an advantage in that the heat- 
ing is equally distributed through all the 
windings, while in the other cases some of 
the coils are entirely idle or carry only a 
small current while other parts of the wind- 
ings carry more than their normal current. 

The transmission circuit must also be con- 
sidered when unbalanced loads are to be car- 
ried by a polyphase generator. The circuits 
from a two-phase generator may be run in- 
dependent of one another, having sep- 
arate wires, without mutual induction be- 
tween the circuits. A greater or less cur- 
rent in one circuit does not directly affect 
the voltage of a second circuit. The three 
circuits from a three-phase generator like- 
wise do not affect one another, provided each 
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circuit has its own separate conductors so 
that three feeders, one from each of the 
three phases, each has its own two wires, 
thereby making six wires in all, and effect- 
ing no saving in copper over two feeders. 
On the other hand, in the three-phase, three- 
wire circuit, the current flowing to the load 
on each phase affects the voltage in each of 
the three phases. 

The consequence of this close interrelation 
between phases is that a change of load on 
one phase affects the drop in each of the 
other phases and by unequal amounts. For 
this reason very great precautions are some- 
times taken to avoid unbalanced load. The 
three wires of the three-phase circuit are 
carried throughout the whole system and in- 
candescent lamps are grouped in threes, one 
on each pnase. 

Feeder regulators, consisting usually of 
transformers of variable ratio by which the 
voltage may be raised or lowered, are in gen- 
eral use. Such a regulator on a single-phase 
feeder from a two-phase or a three-phase 
alternator may raise or lower the voltage of 
that feeder without affecting the voltage on 
other feeders. On a three-phase three-wire 
feeder, however, a regulator in one phase 
does not limit its action to that phase only 
but affects one or both of the other phases. 
If such a feeder has regulators in each of 
the three phases it is obvious that skillful 
manipulation of the try, try again kind is 
necessary to obtain proper voltage on each of 
the phases on which the loads are inde- 
pendently varying as a change of any regu- 
lator affects more than one voltage. 

The transformation from two-phase to 
three-phase and vice versa by a main and a 
teaser transformer is interesting to consider 
in relation to regulation. If two-phase cir- 
cuits are supplied from transformers there 
is substantially the same independence be- 
tween phases, whether the alternator and 
transmission circuit be two-phase or three- 
phase. That is to say, a three-phase alter- 
nator and a three-phase line regulate as a 
two-phase generator and a two-phase line if 
the load be on two-phase circuits. The ad- 
vantages of three phases may therefore be 
secured in transmission, while two phases 
are employed in distribution. In some long- 
distance transmission plants the three-phase 
current is used as three-phase current for 
polyphase power, such as rotary convert- 
ers and is transformed to two-phase current 
for lighting distribution. 

The importance which attaches to the un- 
balance of voltage between different phases 
and the effect of load upon one phase upon 
the voltage on other phases is obviously de- 
pendent upon the difference in voltage which 
will be produced under operating conditions. 
This in turn depends quite largely upon the 
size and output of generator. The closer the 
inherent regulation of the generator the less 
will be the unbalanced condition. Again, the 
difference in voltage depends upon the 
amount of unbalanced load. If the condi- 
tions are such that the amount of unbalanced 
load is relatively small or if a good pro- 
portion of the load is polyphase load which 
will be balanced, then the difference in 
voltage will be small. 

A further matter has not yet been given 
consideration. It is the method of running 
secondary circuits for serving both light and 
power. Circuits of this kind will, in general, 
be operated from larger plants. In small 
towns the service is usually distributed di- 
rectly from the transformers without sec- 
ondary mains, and, in general, separate 
transformers are supplied with motors. 

Three-phase secondary circuits may be 
operated at 220 volts, with a neutral wire 
which differs in voltage from each of the 
others be approximately 125. Motors may 
be connected to the three main wires and 
lights between the neutral and other wires. 

In general, it is for the engineer, after a 
careful consideration of the characteristics 
of the apparatus and the requirements of 
the service, to determine what is best 
adapted to meet the conditions in the differ- 
ent cases which arise. 
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Mr. Behrend opened the discussion. 
He said: I can not refrain from express- 
ing my appreciation of the views which 
Mr. Scott has laid before you. I feel es- 
pecially gratified that the views which 
come from such a high authority should 
so closely coincide with my own ideas on 
the subject. As my paper was very short 
I will take the opportunity of comment- 
ing on a few points which Mr. Scott 
brought out in his paper. I find that Mr. 
Scott agrees with me that small machines 


should be single-phase, large machines. 


two-phase and still larger machines three- 
phase. As regards three-phase machines, 
I wish to emphasize a point which I did 
not bring out clearly. By three-phase has 
always been understood three-phase, 
four-wire primaries—of course, only for 
lighting distribution. There is one point 
1 think which might be of general in- 
terest to you gentlemen here and that is 
the point of margins in generators, the 
point of inherent regulation. We design- 
ers of alternating-current apparatus 
know that the question of regulation de- 
termines not only the design of the ma- 
chine, but also the cost of the machine. 
In our specifications for generators it 
often happens that regulation is specified 
in a manner which it is next to impossible 
to check by experiment. I should perhaps 
say that any written specifications sent 
out should specify not only the volts in 
per cent, not only the rising voltage, but 
should also specify the short-circuit cur- 
rent of the generator for full normal ex- 
citation or for normal no load. The 
short-circuit current is the better check, 
although I do not want to say it is a 
perfect check, but it is better than any- 
thing else for the determination of your 
voltage drop of regulation, and it seems 
to me the customer is better able to judge 
of that. If you have a lot of rotary con- 
verters then the question of regulation is 
unimportant; but my point is not so much 
to call attention to differences in design 
as to call your attention to the absolutely 
essential fact of stating what regulation 
you want to have on your generators, and 
how that regulation is to be tested when 
it comes to making the actual test. 

There is another point to which I 
would like to call your attention and that 
is the question of margin. If a man buys 
a steam engine of 2,000 horse-power to 
drive his mill, he expects, at certain peri- 
ods when some of his machinery breaks 
down, that he will be capable of using 
that 2,000-horse-power engine for a 3,000- 
horse-power engine for a short period; 
in other words, he expects a margin of 
power. This point is only slowly being 
understood. 

Mr. P. Junkersfeld, of Chicago, said: 
In this interesting discussion there is one 
point I think would be of special interest 
to central station men, the men who have 
to take the responsibility for a large in- 
vestment and have to make returns on 
that investment. The two gentlemen who 
have spoken agreed that there was really 
very little difference between the two- 
phase and three-wire three-phase. My re- 
marks will apply to the four-wire three- 
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phase. In the four-wire three-phase as it 
is connected up we have a potential of 
2,300 volts between the neutral and the 
outside wire. Jt is used for single-phase 
lighting, using the standard transformer. 
On the three outside terminals we have 
4,000 volts. This machine lends itself 
readily to transmitting current at 2,300 
volts. With the smaller station, it seems 
to me, in laying out a new plant, the cen- 
tral station man can not afford to overlook 
the fact that he must be ready to take any 
business that comes his way. His mission 
is to build up a large plant, but he should 
look ahead, even at a little temporary sac- 
rifice. In the majority of cases I do not 
think it would be even a temporary sac- 
rifice. I think the four-wire three-phase 
can be placed on an equal basis with the 
two-phase, even with a small installation. 
Motor regulators are necessary if good 
lighting service is to be given, two-phase 
or three-phase. 

Mr. P. A. Bertrand, of Peoria, Il., 
said: The matter referred to comes in 
connection with three-phase secondary 
distribution, using four wires, as has been 
noted here; this connecting motors from 
the three outside wires, and light from 
either of the three outside wires, or neu- 
tral wire. It is cumbersome, however, to 
put in transformers and to use single- 
phase transformers, for the reason you 
have to operate small units. 

Mr. R. S. Kelsch, of Montreal, Quebec, 
said: We have in Montreal eight 1,000- 
kilowatt, three-phase, sixty-cycle gener- 
ators, operated in multiple on a three- 
wire, three-phase system. We are using 
three-phase induction motors, and we 
have no more difficulty in balancing our 
three-phase system than is encountered in 
three-wire Edison system. We consider 
the three-phase motor has an advantage in 
its being operated from three transform- 
ers. In the event of one transformer 
failing the two remaining transform- 
ers can be readily connected up so 
that the service is reestablished in 
a very short time. We have no 
difficulty in our lighting work. Where 
we have large lighting “installations of 
2,000 to 5, 000 lights, we divide this load 
up on the three-phase system by supply- 
ing three-phase, two-phase transformers. 
We are operating all classes of electrical 
apparatus, including rotary converters, 
induction motors, from one-half to 400- 
kilowatt capacity, synchronous motors of 
150-kilowatt capacity. We consider that 
the three-phase has additional advantages 
aside from the saving of copper, consist- 
ing of reducing the number of wires re- 
quired on the pole lines, which is an im- 
portant item in a crowded city. 

President Dohertv: The idea in this 
discussion was to get some man to repre- 
sent the three-phase side and another man 
to take the two-phase side. We asked Mr. 
Scott to take the two-phase side. He did 
not care to do that, but he wanted to tell 
the advantages of both. We asked him to 
lay stress on the two-phase side to see if 
we could not have a discussion. I think 
the way the discussion stands now none 
would go away with any clear idea 
whether we should use two-phase or three- 
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phase, and none of us would have changed 
our mind at this juncture. If there is 
any one who has distinct views on the two- 
phase as against the three-phase, we 
would be glad to hear from him. 

Mr. P. G. Gossler, Montreal, Canada: 
In regard to the two-phase distribution, 
we are supplying from generators run- 
ning in parallel a system of 160,000 
lights, and possibly 10,000 horse-power 
from the same distribution system. We 
are paying no attention whatever to divid- 
ing our business load between phases. We 
do not have to. We never give it any 
consideration whatever. 

Mr. J. F. Dusman, York, Pa.: I would 
explain that we have an Edison three-wire 
plant where I am, and we are besides cus- 
tomers of the York Power Company. 
It is installing a three-phase system, I 
understand, and I am somewhat at a loss 
to know exactly how I can best apply its 
power to the installation. We have direct 
current and some alternating current, but 
not much of the latter. We are centrally 
located, and I would like to get some in- 
formation, further than I have had, as to 
how we can apply its power to our plant 
and do it to the best advantage. 

Mr. Welles E. Holmes, Newton, Mass.: 
We are operating a two-phase system 
as single-phase and we have no 
trouble. We do not pay any attention 
to the balancing up, and do not think 
we have to. We operate small single- 
phase induction motors on separate trans- 
formers on the lighting mains, and also 
operate four or five two-phase small mo- 
tors of five horse-power on these mains. 
We can carry quite an unbalanced load, 
and it does not bother us at all on our 
lighting. 

Mr. John F. Gilchrist, Chicago: I 
would like to have an answer to the 
question as to what can be said particu- 
larly against the two-phase system for 
isolated plants. In Chicago there have 
been several two-phase isolated plants put 
in. Naturally, even if we can not get the 
business at the start, we are anxious to 
see them put in three-phase plants, that 
being our system, so that we can later get 
hold of them without involving too much 
investment. If there is any argument 
we can use with isolated plants in favor of 
three-phase against two-phase, I should 
like to know it. 

Mr. R. S. Kelsch: I wish to hear from 
any central station man who is operating 
the two-phase system, and does not pay 
any attention to balancing the load. 

Mr. Behrend: Two-phase generators 
are no more independent than three- 
phase generators. Although electrically 
the phases are independent of one another 
they are connected magnetically through 
eddv currents and field currents, which 
produce voltage, and hence any change of 
load in one phase affects the other. 

Mr. Paul M. Lincoln, Niagara Falls, 
N. Y.: We are operating at Niagara Falls 
the two-phase system and about forty per 
cent single-phase, and we find it necessary 
in that case to have our two phases pretty 
evenly balanced. If we do not we find 
that the induction motors, particularlv 
which are on our system, heat up a good 
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deal more than they would otherwise, be- 
cause the tendency of any induction motor 
is to balance up between the two phases, 
and in cases of too large unbalancing the 
tendency for the motor to balance results 
in taking power from one phase and de- 
livering it to the other at the expense of 
heating the motor. We. find it necessary 
to balance the two phases pretty closely to 
avoid trouble. 

Mr. Charles F. Scott, Pittsburg: One 
of the first statements made in the dis- 
cussion is one which is of vital interest to 
this association in certain things that it 
involves. It referred to the four-wire 
three-phase system; 2,300 volts from the 
neutral to each wire, and 4,000 volts on 
the outside circuit. Do you realize that 
the board of underwriters has prepared 
and proposed a rule which would keep 
these 4,000-volt circuits seventy-five feet 
away from any building? I suppose this 
suggestion is sufficient, ‘and that the com- 
mittee on underwriters rules of this as- 
sociation will see what that means. The 
use of the 4,000 volts, as is implied in that 
rule, has come up from the point of higher 
voltages, and it is inevitable that the diff- 
culties in the installation and the keeping 
up of a plant at 4,000 volts will be more 
than at 2,000 or 2,300 or 2,500 volts. The 
conclusions from that statement are that 
while a large and well operated plant, 
with good supervision and care, could run 
at 4,000 volts, it might be an injudicious 
thing to do it on smaller plants, where the 
care and attendance are naturally not so 
good and where the requirements for the 
higher voltages are not so great. 

With regard to higher voltages, par- 
ticularly in the case of transmission lines, 
a gentleman presented to me a few weeks 
ago a plan which he had for a transmis- 
sion plant. He proposed to run at 30,000 
volts and to run two circuits on the same 
pole line. I told him I thought he was 
getting high in voltage, and getting the 
circuits pretty close together; but that I 
would look over the estimate he had made 
covering all parts of the plant. I found 
the cost of copper in the transmission line 
was only about one per cent of the total 
cost of the plant, and that the cost of pole 
line, right of way and copper amounted 
to only two or three per cent. Now, con- 
sidering water-wheels, generators, switch- 
boards, transmission line, substations, con- 
sidering the whole problem, the one point 
which would naturally be looked upon as 
the corner-stone, as the thing on which 
more care ought to be expended, is that 
high-voltage transmission line for thirty 
or fortv miles through a desolate country. 
Yet he had that part down to about three 
per cent of the total cost. I explained to 
him that I thought his coefficient of re- 
liability would be greatly enhanced by 
adding a few per cent to the cost of his 
transmission line, and when he revised his 
figures he had two pole lines instead of 
one, and at 20,000 volts instead of 30,000. 
In another case which came to my atten- 
tion a short time ago, I happened to see 
the plan which had been adopted for the 
poles for carrying two 30,000-volt circuits. 
It was good, substantial construction, in- 
sulators on short pins, coming within an 
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inch or so of the cross-arms, the cross-arms 
provided with iron braces and the insu- 
lators with metal pins. It was an insula- 
tion construction for one or two thousand 
volts, but the man showed entire igno- 
rance of the requirements of a 30,000-volt 
line. It happened that a gentleman from 
the West, who was operating a 30,000-volt 
plant, was in my office, and I showed him 
the blue-print, and he thought there 
would be a merry time there. 

The three-phase transformer has been 
spoken of; that is, one transformer which 
would take three-phase current and deliver 
three-phase current. I have been trying 
to figure out for some time with Mr. Peck, 
our transformer designer, just wherein 
lies the advantage of a three-phase trans- 
former over three single-phase trans- 
formers. There are some theoretical ad- 
vantages, such as less material, but when 
it comes to practically building the trans- 
formers, the gain in efficiency, the gain in 
cost, is not much, and it is at a considera- 
ble sacrifice in building and at a consid- 
erable sacrifice in handling. Instead of 
having three units, one of which you can 
take away and use the other two tem- 
porarily, as has been suggested, you have 
all your eggs in one little basket, and I 
fail to see where the advantage comes in 
in a construction of that kind. I am also 
of the impression that the four-wire three- 
phase secondary distribution can not be 
very successfully conducted without the 
neutral wire from the generator also. 

The gentlemen who spoke in regard to 
lighting on three-phase and two-phase 
systems almost all represented the larger 
stations. The gentleman who spoke for 
Montreal began with the statement that 
he had so many thousand kilowatt gen- 
erators, and it is probable that he could 
distribute anywhere fiom such a large 
generating capacity. There would be lit- 
tle occasion for any great unbalancing 
and his regulation would be of a high 
order. It was mentioned, also, that the 
lighting in one of those cases was by three- 
phase two-phase transformers, and found 
to be successful. On thing is notable in 
this discussion of the central station men 
—they have considered lighting and the 
matter of balancing loads has not referred 
particularly to motor work. The lighting 
work has been a thing of the past; but the 
lighting and motor work, the combination, 
is to be the work of the future, and the 
more definitely you look forward to and 
plan for that work the greater will be the 
success of the future. 

President Doherty: Before we go on 
with some of the questions relating to this 
subject, I want to appoint certain com- 
mittees which should have been appointed 
sooner. 

Committee on Memorials: Messrs. B. H. 
Davis, Williamsport; F. E. Smith, Somer- 
ville, Mass., and W. E. Moore, Augusta, 
Ga. : 

Committee on Nominations: Messrs. 
Frederic Nicholls, Toronto, Canada; 
James I. Ayer, Boston, and H. H. Fair- 
banks, Worcester, Mass. 

Committee on Amendments to the Con- 
stitution, to be added to the former com- 
mittee: Messrs, C. L, Edgar, Boston; G. 
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E. Hay, Springfield, Ill., and Frederic 
Nicholls, Toronto, Canada. 

We will now take up a few questions 
allied to the discussion which we have 
just had. The first is: “Can converters 
supplying street railway load be operated 
from three-phase or two-phase, sixty-cycle, 
separately excited alternators, which are 
at the same time supplying a lighting load 
of incandescent and arc lamps? Will the 
pulsating load on the rotary cause a 
fluctuation at the generator beyond that 
which is occasioned by engine regulation ? 
Can this be done with perfect success 
without a storage battery auxiliary or 
some arrangement to take care of the 
wide fluctuations ?” 

We would like the members present to 
discuss this question. 

Mr. J. H. Perkins, Youngstown, 
Ohio: Representing the Youngstown 
plant, I will say that we have all of the ap- 


‘paratus and all of the conditions outlined 


in this question including the storage bat- 
teries, and while we know what to do to 
get along successfully, I hardly know 
what to outline as a general case, and I do 
not believe it can be done. Each case 
must be worked out on its own merits. I 
heartily agree with what has been read as 
a written answer to this question, and lay 
more stress on the engine regulation, that 
is, the overload of the engine. It is a sur- 
prise to me, and no doubt is a surprise to 
others, that the rotary converters can he 
made to make up for all of the engine 
regulation or generator regulation. As 
we know, a railway load is fluctuating and 
it has great peaks, and if the engine is 
made large enough to take care of this the 
generator will be taken care of by the 
rotary, and I think a special operation can 
be obtained up to the point where the en- 
gine begins to lay down. The point of 
that is, as the written answer states, that 
the rotary be over-compounded and that 
it be set for a power-factor at a fifty per 
cent load. On lower load, the rotary will 
give the generator a lagging current 
which will tend to keep down the voltage, 
which would naturally rise on taking the 
load for both engine and generator. On 
loads greater than fifty per cent the 
rotary gives the generator a leading cur- 
rent which tends to raise the voltage and 
counterbalances for the drop in voltage. 

As to whether all this service can be 
operated together, I do not think it can 
be done all the time. In any one plant 
we have changed conditions, and under 
certain conditions we can not operate in 
this way. During the daytime we are 
operating about 800 kilowatts in railway 
and 350 to 400 kilowatts in lighting 
and power. I do not believe we get any 
voltage variation of over two and one-half 
per cent, as shown in the written answer, 
and we operate perfectly satisfactorily. 
If the rotaries are properly designed with 
relation to the engine and the whole out- 
put, I do not think there will be any 
fluctuations due to the rotary transformer, 
and I take it from the question that the 
party means “pumping” effect. 

In regard to the storage battery it does 
not have much to do with the more even 
regulation, except as it takes off the peaks 
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which are too great for the engine. If 
the engine was considerably overloaded, 
the storage battery would save that part 
of it, but the regulation due to the rotary 
transformer is automatic and does not re- 
quire any assistance from the storage bat- 
tery. We have storage batteries where I 
can see no particular advantage in ob- 
taining better regulation, except that it 
takes off the peaks which would be of ad- 
vantage for the engine capacity. Our en- 
gines are rated very high as compared 
with the power of the generator. Gen- 
erators on railway loads, especially alter- 
nating current, will stand great overloads; 
but if you have not the engine to do the 
work you can not get the regulation. [Ap- 
plause.] 

Mr. J. B. Foote: I can not discuss this 
subject from the standpoint of any one 
else; but I have been running. such a 
plant for three years, and it may be of 
interest to you for me to give my 
experiences so you can draw your own 
conclusions. We have about 3,000 horse- 
power—water horse-power—a transmis- 
sion fifty miles long, and during that fifty 
miles we take off current for railway, 
lighting and power, etc., distributing at 
25,000 volts. We take all the lighting 
and railway and power work from one 
transmission line and one generator. The 
generator has an inherent regulation of 
five per cent, and our rotaries are com- 
pound. If we are using just the full 
strength on the rotaries we get a consid- 
erable lagging current. We can get light- 
ing regulation of not over three per cent 
under any condition, even when they 
throw on interurban cars which weigh 
thirty tons. The operation of the plant 
has been satisfactory for three years. We 
do our lighting business single-phase. 
The commercial lighting is done from a 
100-kilowatt transformer unit, with a 
three-wire secondary distribution and the 
pressure wire carried back to the plant 
and the regulator at the plant in the sin- 
gle-phase distribution circuit, so that we 
maintain the pressure on the secondary 
distribution. 

President Doherty: We will now take 
up the following questions together. The 
first question is: “Is it Possible to Oper- 
ate Induction Motors for Elevator Serv- 
ice and Other Intermittent Use from 
Lighting Feeders without Serious Dis- 
turbance to Electro-Motive Force?” The 
next question is: “What Specifications 
Should Prevail in Purchasing Induction 
Motors to Ensure Least Disturbance to 
Line Electro-Motive Force?” 

We will consider these two questions to- 
gether and would be glad to hear com- 
ments upon them. 

Mr. (Charles F. Scott: It appears to be 
the same: answer again-—it depends on 
conditions; sometimes you can and some- 
times vou can not. That is the true an- 
swer, just as the variety of answers which 
have been read indicates, that in some 
stations where the conditions are favor- 
able various classes of motors can be oper- 
ated without interference to the lighting 
service. In other cases it is not true. The 
same statement might be made with re- 
gard to direct-current motors. The ques- 
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tion might be put—lIs it possible to oper- 
ate direct-current motors for elevator 
service and lighting on the same circuit? 
I know of cases where the induction mo- 
tor has been criticised for not doing good 
work on elevators where a direct-current 
motor would not be used, and in such 
cases the induction motor is expected to 
do more than the direct-current motor 
would do. 

With regard to the specifications for 
purchasing induction motors, specifica- 
tions are sometimes presented which place 
the starting current as a certain fraction 
of the full-load current, independent of 
the size of the motor. That is evidently 
not a fair thing, as a circuit which will 
enable a ten-horse-power motor to start 
with, say, its normal full-load conditions 
—that is, taking its normal full-Joad cur- 
rent at the start—would permit of a one- 
horse-power or two-horse-power motor 
being started with two, three or four times 
its full-load current, and not make the 
same disturbance on the circuit that the 
ten-horse-power motor would starting 
with only its normal current. It would 
be better, therefore, in specifications of 
this kind to place some limit upon the 
amount of current which can be taken 
from the circuit, or make different specifi- 
cations for different sizes of motors, in- 
stead of making a specification which re- 
fers alike to all motors. If the starting 
current is specified in terms of a full-load 
current, then it may be that a poor motor 
would pass the specifications and a good 
motor would not. For example, suppose 
two motors were used which took the 
same starting current, but one of them 
took a considerably greater running cur- 
rent than the other, the one with the 
greater running current would be the 
poorer motor, but as it takes less starting 
current it might pass the specifications 
where the other motor would not. 

The answers to the questions which are 
now proposed should come preferably 
from those operating stations, giving 
their experiences and the conditions un- 
der which they get favorable or unfavor- 
able results. The discussion of questions 
of this kind from the men who are doing 
the work is particularly valuable in a 
case of this kind. 

President Doherty: The next question 
is, “What has been the experience from 
use of single-phase induction motors above 
one horse-power on lighting feeders?” 

Mr. Arthur Williams, New York: I do 
not know that this question can be 
answered under that head, but I would like 
to know if any one can say why there 
should be a material difference in the 
cost between single-phase motors and two- 
phase or three-phase motors? Why 
should not the cost of a single-phase 
motor be more proportional to the cost 
of the other type. 

Mr. Behrend: Any multiphase motor 
gives its output with less material than 
the single-phase motor. You may con- 
sider a single-phase motor as a two-phase 
motor, one phase of which is cut out or 
interrupted. | 

Mr. Williams: I understand that the 
answer is simply that there is more ma- 
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terial required per horse-power in the 
single-phase motor and the cost is more 
for that motor on that account? 

Mr. Behrend: There is a difference be- 
tween cost and price. You have to com- 
pare shop cost and selling price on two 
entirely different bases. You may have 
to sell a three-phase motor for about two- 
thirds of what you would have to sell a 
single-phase motor. 

Mr. Frank H. Taylor, Pittsburg, Pa.: 
I think that is a commercial question al- 
together, and I do not understand that 
we are here to discuss commercial ques- 
tions from that standpoint. As I under- 
stand it, however, the experience of cen- 
tral station people with alternating-cur- 
rent motors is about the experience that I 
used to have as a salesman for the Yale 
locks. There was no apparent reason why 
Yale locks should cost more than the locks 
of any good manufacturer; but any one 
who bought a Yale lock was never sorry 
he bought it and paid the price which it 
cost. The same thing is true of induction 
motors. The price is not excessive, and 
any one who buys one motor buys more. 

President Doherty: We will now take 
up the next question, “What method of 
protection should be used when trans- 
formers are operated with interconnected 
secondaries to prevent a short-circuit at 
one point from blowing the fuses on all 
transformers feeding the connected net- 
work 7” 

Mr. Leonard Andrews, Hastings, Eng- 
land: This is a question in which I have 
taken considerable interest. In our sys- 
tem in Hastings, England, we have our 
low-tension network connected together, 
and it is fed by transformer substations at 
various points in the town. We have 
found it is useless to attempt to put faises 
in any position in the low-tension net- 
work, as a failing transformer invariably 
short-circuits the network without blow- 
ing the fuse between that and the net- 
work. blows a number of fuses in other 


‘places, and often cuts off the supply to 


the whole district. 

We use between the secondaries of our 
transformers and the low-tension network 
return-current cutouts, that is to say, cut- 
outs which only operate when a trans- 
former ceases to supply energy to the net- 
work, and receives energy from the net- 
work. We have all of our transformers 
equipped in this manner, and we have not 
the slighest hesitation in short-circuiting 
either the primary or secondary winding 
of the transformer connected to the net- 
work at any time, as the automatic return- 
current cutout referred to can invariably 
be relied upon to cut out the faulty ap- 
paratus. 

President Doherty: We will now take up 
the report of the committee on standard 
rules for electrical construction and opera- 
tion, of which Captain William Brophy, 
of Boston, is chairman. 

Captain Brophy: The only question of 
importance to this association, so far as 
standard rules go, which has developed 
during the past year, is the proposed 
amendment to the rules which will prac- 
tically exclude from the streets of everv 
city and town all alternating currents 
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having a difference of potential above 
3,500 volts. If that rule is enforced, the 
four-wire system described here can not 
be used and the wires will not be per- 
mitted to come within seventy-five feet 
of the building. It requires for all high- 
tension alternating circuits a private right 
of way, or else they must go underground. 
I have endeavored to meet the question by 
showing the inconsistency of the thing. 
We have to-day series arc circuits, with a 
difference of potential at the bars of over 
8,000 volts. If 3,500 volts alternating are 
dangerous certainly the 8,000 volts series 
arc circuits are dangerous. 

Your committee desires instructions as 
to what course it will pursue in meeting 
this proposed amendment. 

The next method which we should sug- 
gest would be to question the right of any 
organization doing a commercial business, 
which the board of underwriters is do- 
ing, to hamper the business of any other 
class of people who is doing a legitimate 
business. In the first place, the under- 
writers have no control over the wires in 
the streets or under the streets, except as 
they may affect the matter by increasing 
the insurance rates generally. They have 
no legal right to do it, and perhaps it will 
be necessary to meet that. Whether they 
can destroy the business of the people en- 
gaged in the electric light business is a 
scrious question. Unfortunately, one of 
the troubles with the underwriters’ asso- 
ciation, in relation to the rules, is that 
it has very little conception of the 
amount of damage that can be done by 
rendering obsolete standard articles that 
cost thousands of dollars and which are 
now in the hands of people doing a light- 
ing and power business. It evidently does 
not stop to think of that, but that is a 
matter of the greatest importance to those 
business people who would be affected by 
any arbitrary rule of this character which 
it might make. | 

President Doherty: Captain Brophy de- 


sires suggestions as to how his committee ` 


should -proceed to overcome the adoption 
of this rule proposed by the board of 
underwriters. 

Mr. W. L. Abbott, Chicago: I do not 
think it is possible to enforce this rule, 
and I do not think it expects to. To 
show how absurd it would be to attempt 
its enforcement I will say that we have in 
the city of Chicago over fifty lines of pole 
lines carrying 4,000 volts and over. Any 
building that is approached within sev- 
enty-five feet by these lines would be sub- 
ject to this rise in the rate of insurance, 
and any other line which it comes in 
proximity to will affect the buildings 
along its course in the same wey. We are 
crossing telephone wires, telegraph wircs, 
fire-alarm wires, and other wires in all di- 
rections, and these wires are ramified all 
over the city, so that practically, to enforce 
this rule, it would have to raise the rate 
on the entire city of Chicago. 

Captain Brophy: I feel, as chairman of 
the committee, that it is desirable to sep- 
arate low-tension wires, such as telegraph, 
telephone and signal wires, as widely as 
possible from high-tension wires. We all 
agree in that. My opinion is if the wires 
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are kept separated from all other wires 
and, where they do cross, are so con- 
structed that it will be difficult to have 
them come in contact, that it is not neces- 
sary to enforce this rule. I shall, of 
course, do all I can to show the board of 
underwriters the unwisdom of passing 
this rule. It is now in the hands of a 
committee to report upon. What its 
report will be I do not know. I believe 
the original committee practically ac- 
ceeded to the passage of this rule, but the 
committee has been added to, and I think 
that men of larger experience in such 
matters have been added to that com- 
mittee, and I hope the final result will be 
different from what was at first accepted. 

President Doherty: I think that is the 
sentiment of this convention, that the 
committee should use its best endeavors 
to convince the underwriters that it is 
not good policy to enforce this rule. 

At a subsequent session of the con- 
vention the following resolution was 
passed : 

“Resolved, That the amendment to the 
National Electrical Code proposed by 
members of the Underwriters’ National 
Electrical Association, and now being 
considered by the American Institute of 
Electrical Engineers, limiting the differ- 
ence of potential in all overhead alter- 
nating circuits to 3,500 volts, is uncalled 
for and should not be adopted. Good 
and safe construction, rather than elimi- 
nation of voltage, is what should be in- 
sisted upon for all overhead electric lines.” 
The convention then took up the con- 
sideration of topical questions, after 
which it adjourned. 


WEDNESDAY AFTERNOON, MAY 21. 


President Doherty called the meeting 
to order at 2.10 P. M. 

The convention then continued the con- 
sideration of topical questions. Amon 
the questions considered was the follow- 
ing: “What advantage has the series sys- 
tem of enclosed are lighting for street 
circuits over the multiple system, other 
than the saving of wire in making the 
circuit and the doing away of independent 
transformers on the line?” 

Mr. L. B. Marks, New York: I think 
that $10 a year is about the average saving 
that central station men report. Of 
course, I have to be guided by what they 
report in that respect. I have taken the 
statistics from a large number of central 
stations, and the average saving per lamp 


per year in street service is approximately 


$10 per lamp per year. 

President Doherty: What do you say 
the cost is for trimming open are lamps? 

Mr. Marks: That depends upon condi- 
tions and upon how many arc lamps a 
trimmer can take care of. In some cities 
the number of lamps a trimmer will take 
care of, we will say, will be 100 lamps, 
and that, at $2.50 a day, will average 
two and one-half cents a lamp, but in 
other cities the figures vary considerably 
from that. The same thing is true wi 
the enclosed arc lamps. Take the average 
trimming of enclosed arc lamps in some 
cities and the trimmers will trim seventy- 
Sve a day, making the cost of trimming 
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per lamp fifty per cent more than the 
open arc lamp; but, taking all the figures 
together and averaging them up, I think 
the figure I stated is fair, and I believe 
I am borne out in that determination by 
others who have made the same investiga- 
tion; and that the saving is approxi- 
mately, in round figures, $10. 

President Doherty: I am trying to get 
the gross amount by which you get the 
difference. You subtract one amount 
from the other, which leaves $10. What 
is the gross amount? 


Mr. Marks: I think the average figures 
would be six and sixteen, along in there, 
giving a difference of ten. 


Mr. P. A. Bertrand, Peoria, Ill.: Our 
cost for 600 street lamps averages between 
ninety cents and one dollar per lamp per 
month with the open arc. That does not 
include the night inspector, whose salary 
would raise that about ten cents per lamp, 
making the average cost about $1.05 per 
lamp per month. We have a very small 
number of alternating series encloscd 
lamps, and these are costing us about 
fifty cents each per month. With a 
greater number of alternating lamps, I 
have no doubt we could materially reduce 
the cost of maintaining the enclosed alter- 
nating ares, but these figures give the cost 
of the enclosed lamp, which in this case is 
alternating, as compared with the open 
arc, about one-half, and make the cost 
per lamp per year, that is the open are, 
about $11, and with the enclosed lamp 
between $1.05 and $6. In regard to our 
trimming, each trimmer takes care in the 
neighborhood of 100 lamps, some slightly 
more, some slightly less, but they take care 
of them in a satisfactory manner and get 
through with their work in short hours 
of labor. 

Mr. Fred C. Smith, Aurora, Ind.: I 
think the gentlemen do not take into con- 
sideration the systems in the different 
towns. The tendency of the day is to 
light up the country districts which cause 
the trimmer to retrace his steps. Our 
alternating lamps are in position which is 
more favorable to their being trimmed 
than the average alternating lamps, and 
I should judge, to make a rough figure, 
that our cost is nearer $12 than $10. 

Mr. A. H. Mainwaring, Philadelphia: 
In Philadelphia we pay our trimmers on 
the piecework system. We pay two cents 
per lamp for trimming, and the average 
trimmer takes care of about 100 to 125 
lamps. Where we gain on our picce- 
work system is on Sunday.. While we 
used to pay $2 per day for trimming, in- 
cluding Sundays, now some of the trim- 
mers have only about twenty lamps to 
trim on Sundays, and in that way we con- 
sider that we are saving money by paying 
for work on the piecework basis. 

Professor C. P. Matthews then read 
the “Third Progress Report of the Com- 
mittee for Investigating the Photometric 
Value of Arc Lamps.” 

Professor Matthews said also: I want 
to add, Mr. President, that this probably 
closes my connection with the are light 
committee work, and inasmuch as certain 
parts of the work have been criticised for 
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one cause or another, I want to say that 
the aim I have had in view all the time 
has been to get at the truth. I think 
those who have been disappointed in our 
work have been disappointed because the 
values were not shown to be larger. That 
is a remnant of the old thousand-candle- 
power idea. I feel confident that the re- 
sults are more accurate than any other 
arc light investigation that has been un- 
dertaken, in this country at least. [Ap- 
plause. 

President Doherty: I was appointed 
chairman of the are light committee, but 
during the last year and a half the work 
has devolved entirely upon Professor 
Matthews and Professor Goldsborough. I 
feel that they have done excellent work 
for the association and something of im- 
mense value to the entire electrical frater- 
nity. I do not think the work should be 
stopped here, but it should be carried on. 
I think that the committee has reached 
the point now where valuable deductions 
and conclusions can be made. The one 


‘point brought out in this report has been 


verified by the support this association has 
given this committee in its efforts to fix 
the proper unit for any certain are lamp. I 
have not had a chance to confer with Pro- 
fessor Matthews since he came to the con- 
vention, and am sorry to hear him say that 
this report closes his connection with the 
arc lamp work. If it closes his connection 
with the work it probably means that the 
work will be stopped, or at least it means 
that the other two members of the com- 
mittee are not now so situated that they 
can do any work along these lines. They 
could take these old reports and make 
some valuable deductions from them, but 
for them to undertake further research 
and experimental work would be impos- 
sible, I am sure. 

There has always been more or less 
criticism of the work of this arc lamp com- 
mittee; in other words, I am sorry to say 
many of our members were not looking for 
the truth in arc lamp photometry, but 
looking for inflated values. I do not think 
there is any reason why we should try to 
give the arc lamp a greater value than it 
possesses, as we are competing with a more 
profitable branch of our business, the 1n- 
candescent lighting. We want to know 
the true value between the incandescent 
and the are light. There is not a central 
station represented in this association, no 
matter how active the competition may be 
from other sources of illumination, but 
could do twice as much business in every 
town as it is doing to-day. I firmly 
believe that, although it is a pretty strong 
statement. I dare say there is not a mem- 
ber represented here who has an income to 
exceed $3 per capita for lighting alone, 
with the exception of New York city, 
but we know from statistics, that some 
stations have gone over $6 per capita for 
lighting. I dislike to see this work 
abandoned. There is much further work, 
especially the relationship between incan- 
descent and arc lights, which I hope to see 
brought out in future reports. There 18 
also work I desire to see brought out re- 
garding the relationship between oxide 
filament lamps and arc lamps. The mat- 
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ter is entirely in the hands of this conven- 
tion whether it wishes to continue this 
work, attempt to continue it, and whether 
we can prevail upon Professor Matthews 
to keep the work up. The criticisms have 
been hard to answer, but they all point in 
the aggregate to the fact that the arc lamp 
was losing the value which it was sup- 
posed to possess before this investigation 


started. 

I am just making a very careful deter- 
mination of how best to light the streets 
of a certain city. With the same expendi- 
ture of money I can give them a minimum 
illumination of nearly ten times as much 
with parallel connected incandescent 
lamps that I can with open arc lamps. We 
have tried to carry out the suggestions we 
have received from members from time to 
time, but some of the suggestions that 
have been offered have been impossible 
more than impracticable, at the stage we 
had to start in to work. There were no 
values determined which we could accept 
and up to date the work has been carried 
on very unsatisfactorily, largely in the na- 
ture of research and not in the nature of 
practical work. The thing is in shape now 
to make real and practical use of a résumé 
of the reports and deductions gained by 
the experimental work done by Professor 
Matthews and his assistants. I desire to 
call these matters to your attention and 
the subject is now open for discussion. 

Mr. L. B. Marks, New York: The report 
read by Professor Matthews fairly bristles 
with facts of special interest to central sta- 
tion men. | l 

To my mind, one of the most interest- 
ing sections of the report 1s that relating 
to tests of a 450-watt are under varying 
conditions. ‘These tests show the relative 
light-giving values of practically all the 
tvpes of open and enclosed arc lamps. 
The results prove quite conclusively the 
superiority of opalescent inner globes 
over clear inner globes for street light- 
ing. This superiority is due to the better 
distribution of light given by a diffusing 
globe. An objection which has often been 
raised against the enclosed arc lamp is 
that the light given out is cut down by 
the absorption incident to the use of 
double globes. While this is true, gen- 
erally speaking, Professor Matthews calls 
attention to the case of an alternating- 
current enclosed arc lamp in which the 
amount of light given out below the hori- 
zontal is actually greater with two globes 
on the lamp than with one. In the case 


in point, the outer globe (clear glase) 


acts like a reflector, thus increasing the 
mean hemispherical candle-power over 
that obtained with the single globe. 

Another point to which attention is 
called is the superior distribution of light 
obtained by lamps equipped with “con- 
tinuous” or closed-base inner globes. The 
contour of the globe undoubtedly accounts 
for this. 7 

It is interesting to know also that the 
mean hemispherical candle-power of the 
6.6-ampere alternating-current and en- 
closed are lamp fitted with a suitable re- 
flector is almost as large as that of the 
6.6-ampere direct-current are. This bodes 
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well for the extended introduction of alter- 


nating-current series enclosed arcs. 

The concluding chapter of the paper 
treats of the relation between distribution 
of light and the height of the lamp above 
the street level. Professor Matthews finds 
that the greatest mean illumination ob- 
tained from the open arc tested is pro- 
duced when the lamp is about forty feet 
above the ground, as contrasted with from 
twenty-five to thirty feet for the enclosed 
arc. If the mean illumination were the 
only thing to be considered these figures 
might serve as useful standards. But in 
commercial practice, especially with refer- 
ence to the open arc, the most desirable 
height of the lamp above the ground will 
be largely influenced. 

Professor W. E. Goldsborough: I am 
commissioned by the president and board 
of directors of the Louisiana Purchase 
Exposition Company, in connection with 
the World’s Fair to be held in St. Louis, 
Mo., in 1904, to extend to the National 
Electric Light Association a hearty and 
cordial invitation to hold its twenty-sev- 
enth convention on the exposition grounds. 
The exposition authorities also ask your 
cooperation, if you are willing to extend it 
to them, in the development of a thor- 
oughly representative electrical display 
which will do much to show the numer- 
ous and varied applications of electricity 
to the industries, and help in building up 
the further application of electricity to 
the industries. The Electricity Building 
will be a large structure, 600 feet either 
way, and will equal the area of four city 
blocks. The Exposition company has not 
been mean in setting apart a substantial 
space for exploiting electricity. 

J am more or less convinced, and the 
idea seems to be quite prevalent, that elec- 
tricity has reached the point where it can 
be recognized as one of the forms of en- 
ergy upon which we are dependent, and 
we naturally expect that if future exposi- 
tions are held electricity will hardly be ac- 
corded a special place. It will be catalogued 
as other forms of energy, the same as gas, 
air, water, etc. We have, then, an oppor- 
tunity now to show the world the final 
outcome of the energy and skill that has 
been expended in developing electricity. 
I hope with the cooperation of the elec- 
trical fraternity that it will be possible 
for us to do something that is commensu- 
rate with our ideals of what electricity 
means to the world. [Applause. ] . 

A iesolution as follows was unani- 
mously carried : 

“Resolved, That the annual meeting 
of this association in 1904 be held 
on the grounds of the Louisiana 
Purchase Exposition Company, at St. 
Louis, Mo., and that the association will 
lend its best endeavors to contribute to 
the achievement of such an electrical ex- 
hibition as the considerations of the ex- 
position management (as indicated by 
its generous provisions) and the indus- 
try demand.” 

Dr. F. A. C. Perrine then read his 
paper entitled “Protection of Long-Dis- 


tance Transmission Lines.” 
It is assumed that the subject of protec- 
tion of long-distance transmission lines is 


725 


intended to cover only the question of pro- 
tection of these lines against lightning and 
other static discharges, since any other in- 
terpretation of the word protection might 
involve every question concerned in the de- 
sign and construction of such a transmis- 
sion line. Essentially the protection of a 
long-distance transmission line is the same 
as the protection of a shorter, lower poten- 
tial line, though by this I do not at all mean 
to convey the impression that the protec- 
tion of high-potential long-distance lines is 
no more difficult than the protection of other 
lines, since, as all know who have attempted 
the problem, there are many new difficulties 
arising in this problem and many difficulties 
of inconsiderable amount in lower potential 
work which rise to great proportions in all 
long-distance transmission work. The rea- 
sons that there are greater difficulties in pro- 
tecting transmission lines are: 

First, on account of the extent and char- 
acter of the territory traversed. In the 
summer time lightning storms of small 
area are matters of frequent occurrence and 
the problem is sufficiently difficult where one 
has to encounter only the storms that occur 
in any one section of territory, but where 
lines extend over distances from twenty 
to fifty, or even up to one hundred miles, it 
can readily be seen that the multiplication 
of the chances of interference from distur- 
bances of atmospheric potential is very im- 
portant and that such a line must be pro- 
tected efficiently at all times, irrespective of 
the particular character of the weather at 
the station, and, in consequence, those in- 
teresting means of lightning protection 
which are connected to the line only when 
danger is apprehended can not, in such 
cases, be contemplated. Furthermore, trans- 
mission lines pass through country varying 
materially in elevation and in certain con- 
ditions of the atmosphere there are pro- 
duced disturbances along the line entirely 
apart from the existence of any lightning 
storms. Scientists have found by flying 
kites that at times a few hundred feet dif- 
ference in elevation gives variations in air 
potential amounting to several thousand 
volts and the probability of a line which ex- 
tends over a broad stretch of country and 
surmounts noticeable elevations encounter- 
ing such variations of air potential is very 
great and must be guarded against. This 
one reason for the increased difficulty of the 
long-distance transmission problem is, in 
itself, sufficiently convincing, but we must 
also remember that the laws of high-poten- 
tial strain and high-potential arcs are not 
very thoroughly understood. Calculations 
based on 2,000-volt protection are altogether 
unsatisfactory when the potential is in- 
creased to 5,000 or 10,000 volts, and doubling 
the voltage again brings in a new set of 
phenomena, whereas the final increase of 
potential up to 50,000 or 60,000 volts seems 
to throw to the winds all previously ascer- 
tained rules and regulations for procedure 
in lightning protection. All apparatus pro- 
ducing open-air arcs must be carefully 
avoided where the lines are long and the 
capacities and self-inductions great. Open- 
air ares being of rapidly oscillating charac- 
ter actually raise the potential along such 
lines and introduce of themselves difficulties 
similar to those produced by lightning dis- 
charges. Before going into any question of 
the actual means used for protection of 
long-distance lines, we need first to recall 
to mind the fact that in protection of any 
line we are protecting—First, against the 
induced surging currents on the line pro- 
duced by neighboring lightning discharges. 
Any lightning discharge in the neighbor- 
hood of a transmission line induces a high- 
potential current on the line which must 
be safely gotten rid of. Secondly, we must 
provide against the occasional striking of 
the line of a small side flash. Finally, we 
must do what we can to protect against a 
direct lightning flash, though generally this 
is necessarily destructive where it hits. 

General atmospheric differences of poten- 
tial and small induced charges can be best 
taken care of by a frequently grounded wire 
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run in the neighborhood of the line. Some 
reports have been received of a loss of 
energy presumed to be due to the presence 
of this grounded barbed wire, but careful 
measurements that have been made on lines 
loaded and unloaded, in order to find out 
the exact effect of this barbed wire as an 
absorber of energy, prove pretty con- 
clusively that its presence does not produce 
any material loss of energy. Choke coils, 
which are commonly used as a part of light- 
ning arrester outfit, undoubtedly sometimes 
have beneficial effects if there is a separate 
path to earth through a set of arresters for 
every choke coil, but there seems to be no 
doubt but that their effect is present at 
certain rates of oscillation and not at 
others; consequently they can not be 
considered as a sure means of aid- 
ing the lightning protection. If a high- 
potential line is efficiently protected by the 
ordinary form of gap arrester, there some- 
times is present on the line potential not 
sufficient to pass through the gaps of the ar- 
rester and, at the same time, sufficient 
to pierce the insulation of the machinery. 
This high-potential charge can be gotten 
rid of through small gap-line discharges 
backed up by means for preventing the 
dynamo current from following the light- 
ning discharge. One of the most efficient 
pieces of apparatus of this kind being in 
nature similar to the Branly coherer which 
permits the passage of small currents of 
high periodicity and high voltage but ef- 
fectually prevents the passage of currents 
of low frequency and potential. It hardly 
seems necessary in any particular way to 
call attention to the various standard light- 
ning arrester types since these are suffi- 
ciently familiar to all, but only to warn 
against the error of attempting to provide 
gap arresters with enough gaps for protect- 
ing high-potential circuits and preventing 
dynamo from following, since when the po- 
tential rises above about 30,000 volts, this 
type of arrester is no longer available and 
in series with a moderate number of gaps 
must be inserted either a resistance or a 
condenser, the probability being that the use 
of a condenser will be found to be the 
preferable plan. Finally, I would state that 
with the use of a barbed wire, lightning ar- 
resters and line discharges we have done 
the best possible in the protection of any 
long-distance lines, but, at the same time, 
feel constrained to confess that the engi- 
neers have still much to do before they can 
say that they have offered such perfect 
protection to long-distance lines that there 
will be no further trouble from this source. 


Mr. P. M. Lincoln: We had a barbed 
wire on the Niagara Falls line in the 
early days, but on account of the severe 
wind and slcet storms it was practically 
of no benefit in the winter time and we 
took it down, and since that time, four 
years ago, we have had no barbed wire 
protection, although I believe that the 
barbed-wire protection would be a good 
thing, and it will probably be put up 
again in better shape in the near future. 

Mr. Cushman: I had a very good illus- 
tration of the barbed-wire protection in 
1887. We had a small plant in one of the 
Texas cities, and they strung the barbed 
wire up over the line for grounding light- 
ning bolts, and in the station we had 
nothing but the old style lightning ar- 
rester, with fuses and cap, the regular 
saw-tooth style. There was not a storm 
within 300 or 400 miles of us when we 
did not have the apparatus afire and the 
fuses burned out. I got out and took the 
barbed wire down and the trouble mate- 
rially disappeared. 

Mr. Lincoln: I ask Professor Perrine 
whether protection due to the barbed wire 
or a wire for protection purposes strung 
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on the poles would not be increased by de- 
creasing the resistance of the wire? 
Would not a low-resistance copper wire 
be better than a higher resistance wire for 
that purpose? 

President Doherty: That is the ques- 
tion which about 100 members asked us to 
discuss. Evidently they are all absent. 

Mr. F. C. Scott: As to the lightning 
arrester, one of the functions of the ar- 
rester, its ability for protecting circuits 
and other apparatus, has been fairly sat- 
isfactory, but going up to these very high 
voltages, as Dr. Perrine has pointed out, 
bring in new conditions which it is im- 
possible for the designers to meet with- 
out getting the practical conditions of the 
operating circuits. That is a matter which 
Mr. Wurts gave some attention to a few 
years ago, and Mr. Thomas, of the West- 
inghouse company, who has recently pre- 
sented a paper before the American In- 
stitute of Electrical Engincers, expects to 
go out and visit some of these plants this 
summer and make investigations on the 
ground. It is a most excellent thing to 
bring up a subject of this kind before the 
practical men in the business in order that 
they may keep in touch with the designers 
of lightning arresters and help them in 
making apparatus which will meet the 
practical conditions. The fact that 
these lines have been operating and 
operating well, going into these , very 
high voltages, within the last few 
years, seems to me to speak well for 
what we may hope to have in the course 
of a few years, as the conditions are better 
known and the apparatus can still be 
further perfected. The arrangement 
which Mr. Lincoln spoke of, namely, a 
combination of serious and shunt resist- 
ance, is one which was the result of a con- 
siderable amount of experimental work 
at Niagara Falls, on the machines which 
are installed there, to determine the proper 
proportions for interrupting discharges 
(artificial in that case) across the arrester 
gap, and that which Mr. Lincoln has 
pointed out as being the most satisfactory 
arrangement on his circuits, is the one 
which Mr. Nunn and Mr. Thomas are try- 
ing in conjunction on the high-voltage 
circuit which Mr. Nunn has out on his 
lines. Mr. Nunn can be considered as 
one of the pioneers of this high-voltage 
work, having operated a 40,000-volt line, 
I believe, a considerable time in advance 
of others and his testimony on this subject 
is very excellent and valuable. 

Dr. F. A. C. Perrine, Pittsfield, Mass. : 
I suggest to Mr. Lincoln if he finds that 
the barbed wire will not stand up under 
the strain of sleet storms that he have it 
made of plough steel and it will stand as 
well as copper. The barbs are undoubt- 
edly effective in protecting the line. 

The mecting then adjourned to visit the 
works of the Bullock Electric Manufac- 
turing Company at Cincinnati. 

WEDNESDAY EVENING, MAY 21. 


President Doherty called the meeting to 
order at 7.50 o’clock, in executive session. 

In the executive session the officers for 
the ensuing year were elected, whose 
names have been given previously. 
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President-elect Ferguson was escorted 
to the chair. He said: Mr. President and 
gentlemen, I thank you most heartily for 
the honor you have conferred upon me in 
electing me to the presidency of your asso- 
ciation, and I am especially gratified at 
the unanimous manner in which you have 
elected me. I shall endeavor, with your 
assistance, to administer the duties of the 
office to your entire satisfaction. 

President Doherty: I congratulate you, 
Mr. Ferguson. Gentlemen, I think we will 
all find that the affairs of the association 
will thrive and prosper under Mr. Fergu- 
son's management. 

Mr. Frederic Nicholls, of Toronto, 
Canada, proposed a vote of thanks to re- 
tiring president Doherty, making a very 
felicitous and complimentary speech in 
so doing. The motion was unanimously 
carried by a rising vote. l 

President Doherty said in reply: If I 
have worked hard for the success of this 
mecting, I certainly have been well re- 
paid for it by the thanks you have given 
me and the appreciation you have shown 
for my labors. I do want to say, 
as I said in my presidential address, 
that Miss Billings, the assistant secretary, 
I think, deserves more credit for this meet- 
ing than any other one person. I want 
to share in the credit if the meeting is a 
success, but Miss Billings deserves more 
credit than any one else. [Applause.] 


Mr. Russell Spaulding then read a 
paper on “Display Lighting, Signs and 
Decorations,” of which a brief abstract 
follows: 


The fact that a large number of units of 
light is infinitely better for decorative pur- 
poses than large and intense light centres 
has long been known. Before the advent of 
electricity in a commercial form the chief il- 
luminant was gas, and this in turn was pre- 
ceded by the candle. For decorative pur- 
poses the first notable use of ten and eight- 
candle-power lamps on a large scale was at 
the World’s Fair in Chicago, and the eight- 
candle-power lamp proved its desirability by 
the further success attained in the lighting 
of the Pan-American Exposition. To-day the 
four-candle-power lamp is the standard for 
much decorative work, one, two and three- 
candle-power lamps being also largely used. 

A few general rules might be formulated 
as follows: The nearer the distance to the 
observer, the smaller the unit should be in 
size and intensity and the nearer the units 
should be to one another. Displays at short 
range, such as indoor decorations, should in- 
variably consist of frosted lamps, and the 
distance between lamps should be such that 
the halation is of practical and uniform 
value from bulb to bulb, especially when con- 
tinuity of line or curve is essential. 

In electric displays, as in everything else, 
success depends on harmony; the creation 
of an harmonious whole is a problem even 
where only white lights are used. Where 
color is introduced it becomes more complex. 
A mistake is often made in introducing too 
many different colors in decorations. Single 
tone effects, or effects involving white lights 
alternating with some one color are the most 
satisfactory. White frosted and green 
frosted bulbs in alternation are probably the 
most desirable and peculiarly fitting for all 
forms of decoration. 

The aim and object of all display light- 
ing, either in decorations or signs, is to make 
an attractive effect. This is best attaimed 
by avoiding glare and obtrusiveness. 

The chief obstacles to decorative lighting 
have been great cost, defacing of rooms in 
installation of temporary decorations, lack of 
safety apparatus, lack of small lamps that 
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can be used in multiple on 100-volt and 110- 
volt circuits, length of time necessary to pre- 
pare for decorations, and the length of time 
consumed in erecting them. 

Leaving attractiveness out of considera- 
tion, a consumer might be deferred from 
erecting an electrical sign comprising 100 
sixteen-candle-power lamps owing to the 
large cost of maintenance, while the cost of 
maintaining 100 eight-candle-power lamps 
might also deter him, whereas the main- 
taining of 400 four-candle-power lamps 
might also seem reasonable. Where the in- 
candescent bulb is used simply to dispel 
darkness and to permit the pursuit of busi- 
ness when daylight fails, the consumer will 
most likely try to get the most for the least 
money, and will exercise economy that the 
central station might deplore. If, however, he 
has a method of lighting that is not only go- 
ing to dispel darkness from his premises, but 
has the additional feature of being pleasing 
to the eye, and will enchance the beauty of 
the store or residence; in short, give him a 
method which is attractive, he will probably 
use more current than he ever did before. 
He will not only use it in his electroliers 
but in making window displays attractive, 
for illuminating advertising cards and for 
electric signs if they are going to cause 
comment and draw trade to his place of 
business. On occasion that he wishes to 
make festive, he will replace the bunting 
and floral decorations with electrical fes- 
toons and garlands and emblems. To-day 
the markets afford means of making all 
these decorations, and it is to the central 
station manager’s best interest to encourage 
their use. 

A paper on “Possibilities of Sign and 
Decorative Lighting,” was then read by 
Mr. E. J. McAllister. 


The meeting then adjourned. 
THURSDAY MORNING, MAY 22. 


President Doherty called the meeting 
to order at 10.15 o’clock. 

Topical questions were considered, 
among them the following: “What results 
have been obtained from the use of Nernst 
lamps ?” 

Mr. S. T. Dunham, Hartford, Ct.: We 
have had these lamps in use for fifteen 
months. The use we have made of the 
lamp has been principally experimental, to 
determine its value. Of course, not having 
any price for either glowers or lamps it 
was not possible to determine the com- 
parative economy of the lamp. But we 
have come to this conclusion—that the 
Nernst lamp is closely related to the arc 
lamp in the matter of trimming. Every 
arc lamp is a new lamp every time you 
trim it; every Nernst lamp is a new lamp 
every time you trim it. You have that ad- 
vantage in a Nernst lamp, as related to the 
arc lamp. It requires also about the same 
care in repairing and cleaning, principally 
cleaning. I expect to install this coming 
year about 5,000 of the Nernst lamps, 
which shows that we have confidence in 
them. I have no doubt whatever (al- 
though it is a lamp of luxury, as the Edi- 
son was in our collection), that the Nernst 
lamp will come within our reach as a 
bread and butter lamp more rapidly than 
the Edison, because it has severer competi- 
tion. It must be put in such shape that 
it can be manufactured on a large scale, 
but you can not reduce prices till you do 
manufacture on a large scale. I think the 
lamp is certain to be a success. 

Mr. A. J. Wurts, Pittsburg: I want first 
to call your attention to the life of the 
glower. So far one of the chief causes of 
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the early breakage in the glower has been 
the mechanical strain on the glower. Un- 
fortunately, those who use the lamps have 
not the information we would like them to 
have, and they are not aware of the fact 
that the glower expands and contracts par- 
ticularly at times of lighting and turning 
off. The glower should be perfectly free 
and have an end play of about one-six- 
teenth of an inch. If it has that end 
play no mechanical strain will be brought 
on the glower, and the average life, barring 
a defective glower or accident, should be 
800 hours on sixty cycles. Right in line 
with that remark I will answer the ques- 
tion with reference to frequency. The 
life of the glower is 800 hours on sixty 
cycles, and 400 hours, apparently, on 
twenty-five cycles. We have not full in- 
formation on the latter point. There are 
experiments being carried on in Buffalo 
on the circuit from Niagara Falls, which 
indicate a considerable longer life than 
400 hours, but these experiments have not 
been completed, and I can not say any- 
thing definite at this time. The figure 
of 400 hours that I am giving you is based 
on results obtained from about 350 six- 
glower lamps, which are operated in the 
factory of the Westinghouse company on 
twenty-five cycles. On the 16,000 alter- 
nations, the life seems to be about 1,200 
hours. The experiments on that number 
of cycles have not been exhaustive, but 
the indications are that the life is about 
1,200 hours. 

As to the cost of trimming, we have not 
any complete data on that. I think we 
must look to the central station men for 
that information, largely. The Westing- 
house Machine Company has a large 
number of six-glower lamps in the factory 
and it has kept a record of the labor 
required to take care of the lamps, and 
its figures indicate that it requires a one- 
man hour for 800 lamp-hours on the six- 
glower lamp. I have not verified these 
figures, and do not know anything about 
them, personally. That is taken from its 
records. 

As to the prospects for a direct-current 
lamp, you probably all know that our 
Furopean friends have labored along the 
lines of a direct-current lamp, exclusively. 
They have not made the alternating-cur- 
rent lamp, as far as I am aware, so that 
the direct-current lamp is not only a pos- 
sibility, but a fact. We think we are doing 
wiscly to work along the lines of the alter- 
nating-current lamp rather than to paral- 
lel their work. As a result, we have found 
that the life of the glower on the alter- 
nating current is much greater than with 
direct current, and we have continued 
along the line of alternating-current work 
with the idea of putting our best foot 
forward first. But we are now making 
direct-current glowers, and we propose to 


: put them on the market very shortly. 


Probably by September 1 we shall be in 
position to supply direct-current lamps in 
quantity. One other interesting feature 
in connection with this subject is that all 
lamps will be exactly the same, whether 
for direct current or alternating current; 
that is, by the lamps, I mean that every- 
thing in the lamp, except the glower. The 
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direct-current glower will be different 
from the alternating-current glower, and 
the same remark applies to using lamps 
for different voltages. As an illustration, 
take the six-glower lamp, for 220 volts, 
that is adjusted for 200, 230, 240 or what- 
ever it is, and the lamps are the same in 
every respect except the glower. 

As to the position which the lamp must 
occupy, so far we have only made lamps 
which will operate in a downward, vertical 
position. The reason for that is the cut- 
out, which operates by gravity. For any 
special cases we could reverse the position 
of the cutout in the lamp, and in that case 
the lamp would operate in an upward ver- 
tical position; but we have felt that the 
light should be thrown downward instead 
of upward and have taken no steps to 
make a lamp which will operate in any 
other position than the downward. We 
have endeavored to make what we call a 
“universal lamp,” that is, a lamp which 
will operate in any position, but that will 
require something in the nature of a 
spring for a cutout, and a spring is not 
alwavs reliable, we have found. 

What is the useful life of the glower? 
Possibly that is a good deal a matter of 
opinion. ‘The total life of the glower 
seems to be, as I have stated, about 800 
hours on sixty cycles. Whether that 
would be considered the useful life or not, 
must be determined by you. Neverthe- 
less, even at the end of 800 hours the 
glower still has an efficiency which will 
compete with other lamps now in use. 

The efficiency question is a difficult one 
to answer satisfactorily. It seems to me, 
and I think most of you will agree with 
me, that the efficiency of the lamp should 
be based on its earning capacity. That is 
the efficiency of the lamp. But many of 
you will want, I know, the efficiency of the 
lamp as given by the photometer bar. We 
have, of course, made many measurements 
on the photometer bar and these measure- 
ments have been of value to us in guiding 
us in our work, but we have not found any 
customer yet who cared anything about 
the measurements made on the photom- 
eter bar. The dry-goods man, the hotel 
man or the office building man, does not 
care anything about these measurements. 
If he can see the light and see the general 
distribution and quality of the light, and 
how it compares with other lamps he is 
familiar with, he makes up his mind 
whether he wants the lamp or not. 

President Doherty: We will now have 
the report of the Committee on Standard 
Candle-Power of Incandescent Lamps. 

Upon motion of Mr. Ferguson the re- 
port was accepted. 

Mr. Frank A. Wolff, Jr., representing 
the Bureau of National Standards at 
Washington, D. C., then addressed the 
meeting describing the present work and 
future plans of the bureau. 

The question: “What is the best prac- 
tice regarding the transposition of high- 
potential alternating-current lines, one to 
fifteen miles in length?” was-then con- 
sidered. 

Mr. P. A. Bertrand, Peoria, Ill.: Not 
a very long time ago—last summer—we 
changed from 1,000 to 2,000 volts. While 
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that is not a very high tension compared 
to the system which Mr. Lincoln repre- 
sents, it brings out the point. We divided 
our current, the primaries, by two right 
through. The effect on the city telephone 
lines and police alarm lines was not to 
decrease the induction on their lines, but 
rather to increase it, which would point 
to the fact that it is static rather than 
dynamic effects which cause the trouble. 

A paper, “Performance of Present 220- 
Volt Lamps,” was read by Mr. Fred W. C. 
Bailey. 

Mr. F. W. Wilkox, Harrison, N. J., 
opened the discussion. 

The convention then proceeded to con- 
sider the question of rates. The papers 
on the subject were read and they were 
followed by a lengthy discussion. 

The discussion on rates had not been 
completed at the hour of adjournment on 
Thursday morning. 


TIIURSDAY AFTERNOON, MAY 22. 


President Doherty called the meeting 
to order at 2.20 P. M. Topical discussions 
were considered. There was no report 
presented from the Committee on Flue 
Gases, but it is understood that the report 
will be filed and printed in the proceed- 
ings of the convention. 

A paper by Mr. Hodgkinson on “Steam 
Turbines?” was then read, and a brief ab- 
stract follows: 

The conditions of operation that are most 
desirable for turbine work are: First, a 
fairly high boiler pressure; second, a good 
vacuum, because the turbine is capable of 
utilizing the expansive energy of the steam 
down to the utmost limits of exhaust press- 
ure. Between 26” and 27” of vacuum gen- 
erally means a saving of six per cent in 
steam consumption in favor of the higher 
vacuum. Third, the use of superheated 
steam. There are no rubbing surfaces in- 
side the turbine where the parts are in con- 
tact with the steam, so there are none of the 
objectionable features that are sometimes 
incidental to the operation of reciprocating 
engines with superheat. 

The essential working parts of a turbine 
consist of little more than a shaft revolving 
in two bearings. These are amply flooded 
with oil, and the bearing pressures are low 
and we do not believe that the journal 
actually comes in metallic contact with the 
bearings at any time. At all events, tur- 
bines that have been in operation many 
years have shown no wear whatsoever in 
the bearings. In fact, the tool marks have 
not even been rubbed off. 


Mr. W. L. Abbott, Chicago, Ill., opened 
the discussion which was participated in 
by Messrs. Cahoon, Abbott, Junkerfield, 
Hodgkinson and others. 

The convention then took up the further 
discussion of the question of rates. 

The Committee on Resolutions, consist- 
ing of Messrs. Field, of Columbus, Ohio; 
Conover, of Pittsburg, and Davis, of 
Williamsport, Pa., then presented a re- 
port. 

The resolution of thanks was unani- 
mously adopted. | 

The Committee on Memorials presented 
a fitting report with respect to the mem- 
bers of the association who had died dur- 
ing the year: 

C. C. Howell, vice-president and general 
manager of the Knoxville Traction Com- 
pany and the Knoxville Electric Light and 


Power Company, Knoxville, Tenn.; Fred- 
erick A. Gilbert, president and general man- 
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ager of the Boston Electric Light Company; 
S. S. Dias, treasurer of the Boston Electric 
Light Company, and George B. Neal, treas- 
urer and manager of the Charlestown Gas 
and Electric Company. 


The report of the committee was ac- 
cepted, and it was ordered that the reso- 
lutions presented be suitably engrossed 
and sent to the members of the families 
of the deceased. 

The committee which was appointed to 
consider and report upon the address of 
the president submitted a report which 
was adopted as read. 

Mr. J. F. Dusman, of York, Pa., pre- 
sented resolutions to the effect that the 
association accepts the third progress re- 
port of the committee for investigating 
the photometric value of arc lamps, as 
read by Professor Matthews, the same 
committee to be continued, if possible, 
and if not, that another committee be ap- 
pointed by the president to continue this 
work, and a vote of thanks extended to 
Professor Matthews for the excellent de- 
velopments and investigations, as shown 
by this report. 

On motion, the resolutions were unani- 
mously adopted. 

The papers on “Hot Water vs. Steam 
Heating,” by J. F. Porter, P. H. Korst, 
C. R. Maunsell and D. F. McGee were 
then read. 

On motion of Mr. Doherty, it was voted 
to hold the meeting of the association next 
year, 1903, in the city of Chicago. 

The treasurer presented the report of 
the financial transactions of the associa- 
tion to and including January 1, 1902: 


Balance in bank, January 1, 
1901, and receipts during 


GOL, 6565.5 aes ¥ Ea eee $12,163.58 
Expenses 666.445 04e 4466 3 NG 5,825.11 
Balance $6,338.47 
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President Doherty then expressed his 
thanks to the members who had so faith- 
fully attended the mectings of the conven- 
tion, and urged the attendance of as many 
members as possible at the convention in 
Chicago next year, after which the con- 
vention adjourned. 


Mr. Louis A. Ferguson, the newly 
elected president of the National Electric 
Light Association, was born in Dorchester, 
Mass., August 19, 1867. After a course of 
instruction in the Boston public schools 
he entered the Massachusetts Institute of 
Technology, taking a full four years’ 
course, and graduating in 1888 with the 
degree of Bachelor of Science in electrical 
engineering. Joining the same year the 
staff of the Chicago Edison Company, he 
has remained ever since connected with 
that enterprise, and has risen by various 
steps to become it general superintendent 
and, as well, the general superintendent 
of its subsidiary companies. His active 
work began in the underground depart- 
ment, and later he became assistant elce- 
trical engineer of the construction de- 
partment of the company. Becoming in 
1890 the electrical engineer, three years 
later his duties were increased to include 
the supervision of the contracting depart- 
ment. In 1897 he was appointed in gen- 
eral charge of the operating electrical en- 
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gineering and contracting departments, 
giving him in this way the technical over- 
sight of all the central station work in the 
city of Chicago. 

The Chicago Edison Company has one 
of the finest plants in the United States, 
combining a large number of power sta- 
tions and a most extended distribution of 
substations, as was fully described in the 
EvectricaL Review for February 12, 
1902. 

Mr. Ferguson is a member of the Ameri- 
can Institute of Electrical Engineers, and 
has been for the last two years vice-presi- 
dent of the National Electric Light 
Association. 


Mr. W. V. Sweeton was the genial repre- 
sentative of the American Push-Button Tele- 
phone Company, of New York. 


Mr. Wm. Coale, manager of the Sterling 
Electric Manufacturing Company, of War- 
ren, Ohio, was a visitor to the convention 
city. 

Mr. Frank McGovern was one of the late 
arrivals at the convention headquarters, rep- 
resenting Rossiter, McGovern & Company, of 
New York city. 


The lamp department of the General In- 
candescent Arc Light Company was repre- 
sented by Engineer Hallberg, Mr. F. C. Col- 
well also being in attendance. 


Mr. F. E. Donahue arrived at convention 
headquarters in time to greet many friends. 
Mr. Donahue represents the Chicago office of 
the American Electrical Works. 


Messrs. Edmuna Dickey, general mana- 
ger: M. Y. Hayden, superintendent; W. C. 
McGowan, selling agent for the South; A. J. 
Webb, eastern agent, and W. S. Schott. 
Chicago agent, were on hand to represent 
the Consumers’ Carbon Company, of Lancas- 
ter, Ohio. 


Among the apparatus exhibited by the 
Westinghouse Electric and Manufacturing 
Company at the convention may be men- 
tion integrating wattmeters, voltmeters and 
ammeters of various types, apparatus for 
synchronizing generators, automatic circuit- 
breakers and transformers. 


“Kilfyre” and Mr. C. Henry Barney, assist- 
ant general manager of the Monarch Fire 
Appliance Company, were missed from the 
convention headquarters, as at the last 
moment Mr. Barney was unexpectedly pre- 
vented from being present. This dry chemi- 
cal fire extinguisher, “Kilfyre,” has just re- 
ceived the highest award, a gold medal, at 
the Charleston Exposition. 


The Nernst Lamp Company, of Pitts- 
burg, exhibited a handsome collection of 
Nernst lamps at the convention. The lamps 
were so arranged that objects of various 
colors, such as ribbons and samples of silk, 
could be illuminated first by incandescent 
light and then by light from the Nernst 
lamp, so that the accurate color values pro- 
duced by the latter might readily be ob- 
served. These lamps are now manufactured 
in commercial styles and, it {s understood, 
will immediately be put on the market. 


One of the pleasantest events of the con- 
vention was a delightful Juncheon given in 
the splendidly decorated dining parlor at 
the Grand Hotel on Thursday during the 
convention week. The hosts of the occasion 
were Messrs. N. T. Brady, Arthur Williams 
and E. A. Leslie, of New York. The guests 
were president-elect Mr. Louis Ferguson, 
and the retiring president, Mr. Henry 
Doherty. and Messrs. Samuel Insull, Con- 
verse D. Marsh, J. R. Lovejoy, Frederic 
Nicholls, Alexander Henderson, E. H. Mullin, 
Calvin W. Rice and James A. Ayers. A 
number of toasts were tendered to the off- 
cials of the National Electric Light Associa- 
tion and many interesting incidents of & 
more or less electrical nature were recited 
during this happy occasion. 
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TESTS OF THE EDISON STORAGE 
BATTERY. 


AN INTERVIEW WITH MR. EDISON CON- 
CERNING AUTOMOBILE POSSIBILITIES. 


Mr. T. A. Edison was seen last Wednes- 
day at his laboratory in Orange, N. J., and 
gave some account of recent tests that 
have been made with an automobile 
equipped with his new form of storage 
batteries. 

“The first test,” he said, “was made 
Friday last on a runabout machine carry- 
ing two passengers and equipped with 
twenty-one cells. This automobile had 
a very small battery space in it, and only 
that number of cells could be accom- 
modated. The complete equipment of bat- 
teries, including the electrolyte, weighed 
332 pounds. The route selected was in 
this vicinity, over the ordinary Jersey 
road, some macadam and some mud, 
some sand and some good pavement. In 
all seventy-five hills were ascended, rang- 
ing from two per cent to twelve per cent 
grades. Some little of the route was level, 
and of course some was down hill. Mr. 
W. G. Bee, who took the machine out, 
traveled sixty-two miles, and when he 
brought it back eighty-three per cent of 
the original speed could still be had from 
the batteries. 

“We thought this was pretty good, but 


. last Monday we took the same machine 


out, with the same batteries, fully charged, 
on a fairly level road and ran it to a 
standstill. It traveled eighty-five miles 
and stopped when the battery showed only 
6.3 volts. The initial pressure from the 
twenty-one cells was twenty-nine volts. 
After running sixty-two miles up and 
down hill on the first day’s trial, the press- 
ure stood at twenty-two volts. Next week 
we are going to put out some big auto- 
mobiles—five of them—and run them for 
a 5,000-mile endurance test over the 
country roads in this vicinity. 

“The object of making this test is to 
find out for ourselves what this battery 
will do. We have not yet been able to 
notice any depreciation. It seems to 
make no difference to the cells whether 
they are discharged slowly or rapidly, and 
their output is much the same whether 
current is taken from them slowly or 
practically on a short-circuit. One 
curious effect we have noticed, though, is 
that the cells seem actually to work bet- 
ter in the automobile than they do on a 
test in the laboratory. Now this puzzled 
me for quite a while, until I discovered 
the explanation, which is very simple. You 
know the plates are composed of per- 
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forated boxes containing the active ma- 
terials, and when the cell is standing still 
on the table little bubbles of gas may form 
behind some of these openings, thus cut- 
ting down to some degree the effective 
material exposed. On the automobile, 
though, these bubbles are shaken out, and 
this ig the reason why, I think, we have 
found results on these runs which are 
even better than we had calculated they 
would be.” 

_ When asked when the battery would be 
put upon the market commercially, 
Mr. Edison said: “Our factory is now 
finished, the machinery is all in and we 
are making cells, but we are making them 
as yet for our own tests. If there is any- 
thing the matter with this battery, we 
want to find it out for ourselves and not 
let the public tell us about it. For this 
reason I am not going to let a single cell 
go out of the house until those trial auto- 
mobiles have run 5,000 miles, and then 
brought home their batteries in as good 
shape as when they started.” 

< 
The independent Telephone Con- 

vention. 


The annual convention of the Inde- 
pendent Telephone Association of the 
United States will be held in Philadel- 
phia on June 24, 25 and 26. As yet, 
headquarters have not been selected, but 
the committee having this matter in 
charge is busily engaged upon it, and it 
is expected that in next week’s issue of 
the ELrectTRricaL Review further details 
will be given concerning the choice of a 
place of meeting. The Hon. S. T. 
Sheerin, of Indianapolis, Ind., is the sec- 
retary of the committee in charge of the 
plans for formulating the programme. A 
number of interesting papers are expected 
to be read, and the usual discussion of 
matters pertinent to independent tele- 
phony and of interest to independent tele- 
phone companies and managers will be 
carried out. 


> 
Production and Distribution of Nickel, 
Cobalt Fluorspar and Cryolite 

in Igol!. 


The two principal sources of nickel are 
the nickeliferous pyrrhotite, the most 
widely spread of the nickel ores, and 
genthite, especially the garnierite variety. 
In this countrv the domestic product of 
nickel has been as a by-product from the 
lead ore of Mine Lamotte in Missouri, 
since the shutting down of the Gap nickel 
mine, in Lancaster County, Pa., about 
fifty miles west of Philadelphia, about 
ten years ago. This mine was worked 
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from about 1863 to 1880, when work was 
discontinued because of the abundant sup- 
ply of nickel matte from Canada. Traces 
and small amounts of the nickel minerals 
genthite and garnierite have been found 
in North Carolina, but not in com- 
mercially sufficient quantities, though a 
deposit of nickel ore averaging 1.5 per 
cent nickel is reported near Morgantown, 
Burke County. Similar occurrences of 
nickel silicate are found in Oregon, where 
the percentage of nickel ore is much 


greater than in the North Carolina min-. 


erals. The Oregon deposits are on Piney 
Mountain, in Douglas County, about 
three miles a little north of west from 
Riddles, a station on the Southern Pacific 
Railroad, and a high-grade cobalt ore de- 
posit is being developed in the eastern 
part of the state. 

Nickel ore is reported to occur in some 
quantity at the Congress mine, in Upper 
Nine-Mile section, about fourteen miles 
north of Keller, Ferry County, Wash- 
ington. This section was formerly worked 
for copper and gold, but was abandoned. 
In the latter part of 1901 the claims were 
again taken up and are now being de- 
veloped for nickel. 

The first use of nickel was in making 
German silver. Nickel is also used ex- 
tensively for coinage by the United States 
and many European countries. Nickel is 
also used, when welded upon iron and 
rolled into sheets, for making culinary 
utensils and other objects. The most im- 
portant use of nickel is in making nickel 
steel, now used in large quantities in the 
production of armor plates, turrets, pro- 
peller shafts, bicycles, ete. 

The amount of nickel imported and en- 
tered for consumption in the United 
States in 1901 was 117,364,337 pounds, 
valued at $1,847,166, as compared with 
57,955,988 pounds of nickel matte, ete., 
valued at $1,323,630 in 1900. The 
amount of nickel produced from matte 
and ore imported into the United States 
was 10,497,097 pounds, worth between 
$5,000,000 and $6,000,000. There was a 
decided increase in the production of 
nickel from New Caledonia ores in 1901. 
The price of nickel oxide has been about 
five cents lower per pound than the metal, 
while the cobalt oxide has been sold at 
$2.20 a pound. The nickel industry is 
increasing rapidly, and there has been, 
also, a decided increase in the amount of 
nickel used in the United States. The 
export of nickel oxide and matte from 
the United States in 1901 was 5,869,655 
pounds, as compared with 5,869,906 
pounds in 1900, 
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THE ENGINE BUILDERS’ ASSOCIATION 
OF THE UNITED STATES. 


INTERESTING MEETING OF THIS ASSOCIA- 
TION AT PITTSBURG, MAY 22 AND 23. 


The Engine Builders’ Association of 
the United States held a general meeting 
at the Schenley Hotel, Pittsburg, Pa., on 
May 22 and 23. The first day’s proceed- 
ings were opened by an address by Presi- 
dent W. M. Taylor, of the Chandler & 
Taylor Engine Company, of Indianapolis. 
This was followed by a paper on “En- 
gine Forgings,” by H. F. J. Porter, of the 
Bethlehem Steel Company. Mr. Porter’s 
paper was of considerable length and 
great interest, and described in full the 
work of specialization, which has re- 
sulted in ability to build the gi- 
gantic solid steel parts of modern 
engines and dynamo machines. Mr. 
Porter described the various processes 
in the manufacture of steel, the casting 
of the ingots under hydraulic pressure, 
and their forging by means of hydraulic 
presses. His paper was a valuable addi- 
tion to the literature of the subject. 

With the discussion of this paper, the 
first day’s session ended. 

On the second day a paper entitled “The 
Engine Requirements for the Parallel 
Operation of Alternators” was read by 
Mr. E. M. Tingley, of Pittsburg. This 
paper is given below. The other two 
papers upon the day’s programme were 
respectively entitled: “Piping Materials 
for Steam Plants,” read by Mr. John H. 
Berryman, of Chicago, and “The Require- 
ments for the Paralleling of Alternators 
as Viewed by Engine Builders,” read by 
Mr. H. M. Longwell, of Pittsburg. Mr. 
Longwell’s paper was a masterly discus- 
sion of the problem, and the fact that two 
papers bearing upon this important sub- 
ject were read before an association of 
engine builders is one that serves to show 
how great an interest is now being taken 
in the requirements of electrical machin- 
ery by makers of motive power apparatus. 

In the evening a largely attended ban- 
quet was enjoyed, this bringing the ses- 
sion to a close. 


ENGINE REQUIREMENTS FOR THE PARALLEL 
OPERATION OF ALTERNATORS. 
BY E. M. TINGLEY. 


In connection with extensive work in 
electrical engineering, the Westinghouse 
Electric and Manufacturing Company 
has from time to time been called upon 
to give information and suggestions re- 
garding engine requirements for the paral- 
lel operation of engine-type or direct-con- 
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nected alternators. This information has 
been crystallized into the form of a specifi- 
cation, which is often embodied in the con- 
tract for generators or sent to the engine 
builders for their information or assist- 
ance. 

The specification is entitled “Engine 
Requirements for the Parallel Operation 
of Engine-Type or Direct-Coupled Alter- 
nators and for Engine-Type Alternaters 
Driving Rotary Converters.” 

The engine driving the alternators 
should have the following characteristics: 

a. The engine governors should be so 
constructed that there is no tendency to 
cause a periodic transfer or surging of the 
load between one engine and another. This 
tendency may originate in the angular 
variation of velocity in different parts of 
the revolution which is common to all 
reciprocating engines, or to a sudden vari- 
ation of load which will affect each gov- 
ernor in a slightly different manner, or to 
other causes that lead to a non-uniform 
speed. The engine governors should not 
be sensitive to such disturbances nor main- 
tain or increase them. 

The effect on the engines of a periodic 
transfer of load occasioned by hunting 
between two engines running in parallel 
is somewhat similar in effect to throwing 
the load on and off of a single engine at 
short intervals which may be measured by 
one or several pulsations in the combined 
turning efforts applied to the engine shaft. 

In some extreme conditions the pulsa- 
tions of load may amount to more than 
the normal capacity of either engine. 
With no extreme load one engine may 
then alternately drive the other, which 
will evidently be a more severe condition 
than if the load were only applied and 
removed from a single engine. 

If, under any case of pulsating load 
the engines do not tend to accentuate the 
pulsations in turning effort and speed, 
then a condition favorable to parallel 
running is attained. 

b. Variation of the rotating part of the 
generator through the revolution at any 
constant load not exceeding twenty-five 
þer cent overload should not exceed one- 
sixticth of the pitch angle between two 
consecutive poles from the position it 
would have if the motion were absolutely 
uniform at the same mean velocity. The 
maximum allowable variation, which is 
the amount the rotating part forges ahead 
plus the amount which it lags behind the 
position of uniform rotation, is therefore 
one-thirtieth of the pitch angle between 
two poles. Generally this is obtained by 
the use of a heavy flywheel. 

In a two-pole machine this variation is 
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equivalent to three degrees as measured 


on the circumference of the rotating part; 
in a four-pole machine it is one and a 
half degrees, and in a six-pole machine 
one degree, or as the number of poles in- 
creases the permissible angular variation 
decreases. 

c. The engines should have practically 
the same characteristics of speed regula- 
tion that the power delivered to their re- 
spective generators may be proportional 
to the load, that is, the same load on any 
engine should produce the same percent- 
age drop in its speed. This is most readily 
obtained in engines in which at full load 
the speed drops from three to five per cent 
below the no load speed, as a slight change 
in adjustment of the governors will have 
less relative effect than in engines in 
which the speed drops only one per cent 
under the same variation of load. 

d. The use of governors which are ad- 
justable while the engine is running is 
recommended. Slight adjustments of 
speed may then be made which will facili- 
tate synchronizing the alternators or 
changing the load carried by the engines. 

It may be noted that there is no at- 
tempt to tell how these results are to be 
obtained. This is a problem for the en- 
gine builders. 

Paragraph a deals principally with the 
engine governors as the source of most of 
the difficulties. 

The alternators simply transform 
mechanical energy and electrical energy 
and their effect in connecting engines to- 
gether is precisely the same as any other 
elastic coupling, and, as far as the en- 
gines are concerned, should be consid- 
ered as such. The force tending to keep 
the generators in step is sometimes termed 
their synchronizing power. 

[t is sometimes contended that this 
force should be made stronger or weaker 
to accommodate assumed engine condi- 
tions, but this can not be done without ex- 
tensive changes in the generators. To 
make the force weaker reduces the inher- 
ent voltage regulation of the generators, 
and to make it stronger adds considerably 
to their cost. 

Some of the effects of pumping may be 
reviewed by considering the simplest case 
in which pumping occurs—viz., when two 
alternators are in parallel with no exter- 
nal load. If the alternators will work in 
parallel under this condition, they will 
usually work together under load or with 
one or more additional units. This is 
also the usual condition of starting. 

Either generator or engine alone on an 
external load may perform in & perfectly 
satisfactory manner. 
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Before connecting the generators to- 
gether they should be brought exactly in 
step or in the same phase and as nearly 
as possible to the same speed as indicated 
by synchronizing lamps or synchroscope. 

When the two generators are connected 
together at precisely the proper instant, 
nothing unusual will happen for a few 
seconds, but soon the ammeters will show 
cross-currents between the alternators as 
pumping commences, indicating that the 
generators are no longer in the same 
phase, or there is an angular difference 
between the machines which did not exist 
at the moment of synchronizing. If the 
ammeters are very sensitive, they will 
show that the cross-currents pass to zero 
at each pulsation. If they are “dead- 
beat,” as most switchboard instruments 
are now made, they will indicate a steady 
flow of current with perhaps small pulsa- 
tions. 

A sensitive wattmeter will also indicate 
that energy flows from one generator to 
the other, or one unit acts alternately as 
motor and generator to the other. 

The voltage on the two machines is 
lowered by these cross-currents, and is 
pulsating and therefore is unsuitable for 
lighting service. Synchronous motors and 
rotary converters connected to these gen- 
erators may pump, drop out of step, or 
otherwise cause trouble. The generators 
may also grow warm on account of these 
cross-currents or give out sounds, indi- 
cating unusual internal mechanical forces. 
If the pumping increases in severity, fuses 
may blow, circuit-breakers open, or the 
generators finally pump entirely out of 
step. The engines meanwhile may perhaps 
not show that anything unusual is hap- 
pening while the pumping continues, lead- 
ing some to assume that the trouble is all 
in the generators, while it is only the re- 
sult that is apparent and not the cause. 

If, however, as in some cases, it is pos- 
sible by looking through the arms of the 
flywheels to see the change in relative 
angular position of the two machines, it 
will be seen that there is an actual vibra- 
tion between the two machines, such as 
might be expected to occur with an elastic 
coupling between the engines. These dis- 
turbances are usually traceable to the en- 
gine governor, since if they are not main- 
tained by some regular recurring change 
in steam distribution they would soon die 
out on account of frictional resistances to 
such oscillation. 

If the case is considered where a load is 
thrown on and off a single engine and 
generator by a suitable switch at regular 
recurring intervals, the governor may lag 
in its correcting effect, and then again 
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overshoot the mark in maintaining an 
average speed. If this periodic load is 
applied or removed at the instant the gov- 
ernor and engine begin to recover from 
one of these excessive speed corrections, 
the effect is maintained or it is cumulative 
and the engine varies periodically in speed. 

Now, if this intermittent load is re- 
placed by another engine and generator 
there may be a resonant action between 
the governors on the one hand and the 
synchronizing force between the gener- 
ators and inertia of the rotating parts 
on the other, which will produce the 
same action on the governors as the in- 
termittent load. 

The oscillations may be started either 
by the angular variation in speed which 
occurs in all reciprocating engines, or to 
changes of load. 

Usually additional flywheel effect in the 
rotating parts decreases the tendency to 
pumping. It is only when additional fly- 
wheel capacity increases this resonant ef- 
fect that the additional flywheel is ob- 
jectionable. 

In place of one or more generators, 
rotary converters or synchronous motors 
may be substituted and the effect will be 
the same as far as the generators are con- 
cerned. | 

To assist the engines in parallel run- 
ning, it is now usual to apply dampers to 
the poles of the generators and rotary con- 
verters and synchronous motors. Damp- 
ers do not endure parallel running, nor 
are they absolutely necessary, as is shown 
from experience. The best and most ef- 
fective form of damper may not reduce 
pumping to a reasonable amount in some 
cases, and in other cases parallel opera- 
tion is accomplished practically without 
dampers. 

In continuing our mechanical analogy, 
if the generators in connecting the en- 


gines are similar to an elastic coupling, 
then the dampers are similar in action to 
a dash-pot in reducing the yielding of 
that coupling to varying forces. Where 
the best form of dampers are ineffective 
in reducing pumping to an allowable 
amount, it means that the impulses from 
the engines are greater than can be cor- 
rected for in the generators. The steam 
distribution, inertia of reciprocating parts, 
or the effect of gravity on the reciprocat- 
ing parts in vertical engines all contribute 
to the varving angular velocity. 
Paragraph 6 limits the angular varia- 
tion from uniform velocity solely to limit 
the cross-currents between generators and 
rotary converters to what is considered a 
reasonable amount. If the angular varia- 
tion is no larger than specified, the per- 
formance will be satisfactory. The angu- 
lar variation is usually calculated from 
the variations in crank effort and the fly- 
wheel capacity of rotating parts, since its 
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correct measurement is exceedingly dif- 
ficult. : 

The objection may be raised that the 
allowable angular variation is exceedingly 
small, especially on machines with a large 
number of poles. However, other authori- 
ties have given a value one-sixth smaller 
than that which we have adopted. 

Engines running with cranks in step 
will give better performance as regards 
themselves than with cranks out of step, 
especially if the angular variation is large, 
since the angular difference between two 
generators may be at all times smaller 
than the difference from absolutely uni- 
form rotation. With a large angular vari- 
ation, however, the operation of rotary 
converters will be unsatisfactory. With 
the engine cranks out of step there may 
be larger cross-currents between the gen- 
erators, but the fluctuation frequently in 
the outside circuit will be smaller than be- 
fore, since it will be the resultant action 
of two or more engines. 

In some cases the angular variation 
may be such that while parallel operation 
is possible, rotary converters or synchro- 
nous motors are inoperative or unsatis- 
factory. 

Paragraph c refers to governor char- 
acteristics by which the load is properly 
divided between two or more engines. The 
same precautions would be observed if the 
engines were carrying the load together 
by means of a belt or other drive instead 
of by means of electrical generators. 
What is really desired is that each engine 
shall at all times exert its share of the 
total driving effort or torque, a condition 
which is so readily obtained in water- 
wheels. It is absolutely necessary to 
proper division of the load in parallel 
running. Of course it is most readily seen 
that in engines in which this speed varia- 
tion from no load to full load is from 
three per cent to five per cent instead of 
one per cent, that this condition is most 
easily obtained. If this constant torque 
characteristic can not be obtained by a 
suitably designed governor, it may be pos- 
sible to obtain it through some auxiliary 
devices. 

Adjustable governors are recommended 
in paragraph d for the purpose of trans- 
ferring the load from one generator to the 
other in order that the load may be readilv 
cared for at the switchboard, or reduced 
so that the generator switches may be 
opened without injurious arcing. Usually 
the engine governors will vary in their 
own adjustment and it becomes necessary 


to correct this from time to time in order — 


to divide the load properly, since all the 
governors may not regulate the same 
throughout the total range of load. Ad- 
justable governors also enable an unloaded 
engine to be synchronized with a loaded 
engine. 

The parallel operation of alternators 
driven by water-wheels has been uni- 
formly successful and the same should be 
true of engine-driven alternators. Suc- 
cess, however, has been the rule and by 
suitable governors and ample flywheel ca- 
pacity there is no doubt but that all cases 
in which parallel running is required it 
may be accomplished. 
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Direct-Current Power Transmission. 

A very interesting installation is that 
for the transmission of power from the 
falls of the Rhône, at St. Maurice to 
Lausanne, Switzerland. From 10,000 to 
15,000 horse-power is transmitted by di- 
rect current, the distance being fifty-six 
kilometres (34.7 miles). At present the 
installation is working up to a total ca- 
pacity of 5,000 horse-power. The system 
used is that of M. Réné Thury, making 
use of constant-current dynamos and 
motors of the same type, a group of each 
being connected in series at each end of 
the line. The maximum tension runs up 
io 23,000 volts. At Lausanne the motors 
are direct-coupled to three-phase 3,000- 
volt alternators for the distribution of 
current for lighting and power in the city 
and its neighborhood. The plant 13 oper- 
ating with great satisfaction and in a 
highly successful manner.—L Industrie 
Electrique (Paris), May 10. 

a 
A New. Electricity Meter. 

Messrs. W. M. Mordey and J. L. 
Fricker, of London, recently exhibited 
before the Royal Society an ingenious and 
simple electricity meter suitable for both 
direct and alternating currents. The 
meter is simply a clock with the hair- 
spring of the balance wheel removed and 
replaced by one or more pieces of iron 
moving in the magnetic field created by a 
pair of coils traversed by the current feed- 
ing the lamps. When only one lamp is in 
action the field is very weak, and the clock 
resembles one that has a feeble hair-spring 
—in other words, it goes very slowly. As 
more lamps are lighted the field becomes 
stronger and the rate of vibration quickens, 
the period of the balance being inversely 
as the current flowing. In the meter ex- 
hibited the balance wheel was of slate, 
carrying several parallel iron wires on its 
surface. This was partly enclosed in two 
coils like a galvanometer and, owing to 
the pressure of the pallets of the ratchet 
escapement, it always stopped when cur- 
rent was cut off in such a position that the 
first action of the current when turned 
on was to set it in motion. The balance 
wheel shaft is carried on a special step 
jewel. In order to relieve the jewel of 
pressure a silk fibre suspension is used, 
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taking the whole weight of the revolving 
parts off the jewel. Of course, this is an 
ampere-hour meter, but for use on con- 
stant-pressure circuits the counters may be 
made to indicate directly in kilowatt- 
hours. The constant is the same for di- 
rect current and all ordinary frequencies 
of alternating current. The clock can be 
made to run for about three months on one 
winding in ordinary service. It is claimed 
that the errors are well within two and 
one-half per cent.—Engineering (Lon- 
don), May 16. 


Calcium Carbide as an Insecticide. 

For several years past the vineyards in 
the important wine-growing district of 
Beaujolais have suffered greatly from the 
attacks of numerous flying insects, the 
most important of which is known as the 
pyralid. Last year a series of experi- 
ments was carricd out in one of the large 
vineyards to sce if the insects could be 
caught by bright lights burning at night. 
An ‘apparatus was constructed, consisting 
of an acetylene generator holding about 
six ounces of calcium carbide. Over this 
was a circular metal dish about twenty 
inches in diameter, and over this at a 
height of about eight inches a single 
acetylene jet giving a small, bright light 
at about ten .candle-power. This light 
the carbide was sufficient to keep burning 
for six or eight hours. In a basin a layer 
of water was placed, and on top of this 
a layer of kerosene or some other cheap 
oil, of which about two fluid ounces were 
required. These machines. were set 
up about 550 yards apart and were 
set in action at dusk, preferably on dark 
nights. On the first might one lamp 
caught 4,600 pyralids and 218 moths of 
other kinds. During July the lamps 
averaged 3,200 insécts per lamp per night. 
The expense of the lamps is reported to 
have been two cents per night each, or 
about two and one-half cents per night 
per acre. It is said that this method of 
catching noxious insects is more effica- 
cious than any method which has been 
tried before.—Electrical Review (Lon- 
don), May 9. 


Earth Currents. 


An interesting paper by Mr. E. Guarini 
discusses the subject of earth currents 


noticed in telephone and telegraph wires 
on grounded circuits. Currents seem to 
be produced during storms by charging 
and discharging conductors through at- 
mospheric electricity. Induction currents 
are developed from neighboring wires, and 
other currents are set up by the chemical 
action of damp earth on the electrodes 
establishing communication with the 
ground. In addition to all these are the 
telluric or earth currents which pass 
through grounded circuits permanently, 
but constantly vary in nature, intensity 
and direction. Sometimes they become so 
strong as to render telegraphic transmis- 
sion impossible. Their origin as yet is 
unknown, notwithstanding all that has 
been written on the subject. Magnetic 
disturbances which accompany outbreaks 
of spots on the sun are always attended 
by intense earth currents. Exceptionally 
strong currents have been observed after 
earthquakes, and for several days after 
storms and violent gales. In Spain last 
year Don José A. Perez del Pulgar made 
some observations of great interest on 
earth currents. The lightning-rod ground 
plates of an observatory: were connected 
through a galvanometer which was prop- 
erly protected against any influence of at- 
mospheric currents. He found that the 
oscillations of the galvanometer are more 
frequent and more intense when clouds are 
being carried past by the wind at a high 
speed ; that variations in intensity of sun- 
light seem to cause variations in the cur- 
rents; that on damp and foggy days there 
scems to be no current; that the wind ap- 
preciably influences the intensity of earth 
currents. Notwithstanding these observa- 
tions, their author was unable to devise 
a satisfactory hypothesis of the nature and 
origin of the currents. A relay galvanom- 
eter is described, whereby the direction 
of the earth currents can be recorded 
automatically upon a sheet of paper, and 
it is suggested that the indications of such 
apparatus studied in connection with 
meteorological and magnetic observations 
might lead to some definite conclusions.— 
Electrical Review (London), May 16. 
A 
A Cable-Laying Plow. 

A most extraordinary engine 18 illus- 

trated in a French contemporary. It con- 
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sists of a plow for burying an armored 
cable to a depth of two to three 
feet below the surface of the ground 
without the necessity for digging a 
trench. The machine consists of a power- 
ful subsoil plow of peculiar construction, 


adapted to be driven by a cable attached- 


to a winding engine or to be dragged by 
a large team of horses. The frame of the 
plow rests on three wheels, and carries 
the coil of cable to be laid. A coulter 
blade of great strength first opens a deep 
slit in the ground to the proper depth, 
this being followed by another coulter 
blade of somewhat wider shape, which in 
turn is followed by the hollow plow- 
share. In this is a pulley under which the 
cable runs from the rcel to the bottom of 
the trench. Following this is a share or 
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The wood to be treated rests upon this 
plate, and is covered by another plate con- 
nected with the negative pole. The tank 
is filled with a solution of resin in borax, 
and carbonate of soda. The action of the 
current causes the sap to exude from the 
wood and flow up to the surface where it 
can be skimmed off, the antiseptic solu- 
tion taking its place. After a treatment 
of from five to eight hours’ duration, the 
wood is withdrawn from the bath and 
dried either in the open air or in kilns. 
The current used is at a pressure of 110 
volts, and energy is consumed at the rate 
of about one kilowatt to thirty-five cubic 
feet, or 420 feet board measure of wood. 
It is somewhat less than this when the 
wood is freshly cut and still full of sap. 
The temperature of the bath varies from 


A CABLE-LAYING PLow. 


mould-board which turns the earth back 
into the trench, and last of all a roller 
which tramps it down securely over the 
buried cable. It is intended to use this 
apparatus to lay a subterranean cable for 
telegraphic purposes across the Sahara 
Desert, between Gabés and Lake Tchad. 
Curiously enough, it has been built for 
the French Wireless Telegraph and Tele- 
phone Company.—L’Industrie Electrique 
(Paris), May 10. 


Electrical Process for Preserving Wood. 

A process adapted not only to preserve 
railway ties, telegraph lines, ete., but also 
to use for small pieces of wood employed 
in cabinet-making, etc., has recently been 
put to work in Germany. The apparatus 
consists of a tank of convenient shape to 
receive the wood to be treated, on the bot- 
tom of which is laid a lead plate con- 
nected with the positive pole of a dynamo, 


forty to forty-five degrees centigrade.— 
Revue Technique (Paris), May 10. 


A 
High-Potential DirecteCurrent Dynamos. 


Some of the most remarkable dynamos 
lately constructed have been set to work 
on the St. Maurice-Lausanne transmis- 
sion line in Switzerland. Each of these 
machines is capable of generating direct 
currents under a pressure of 25,000 volts. 
The apparatus is a two-pole dynamo re- 
sembling externally a modern alternator 
with radial poles. The field magnet 
is of laminated iron and revolves inside 
a ring built in two parts, which constitute 
the armature. The latter is consequently 
fixed, while the field revolves. The arma- 
ture coils are forty-eight in number, 
wound in slots in a stationary iron ring. 
They are insulated by a specially prepared 
paper trough. Each coil contains 500 


733 


turns of wire twenty mils in diameter, in- 
sulated with silk. ‘There are thus in all 
24,000 turns in the armature, which is 
capable of a normal output of one am- 
pere; its resistance is about 700 ohms. 
The commutator is formed of ninety-six 
segments, air insulated. It is also fixed 
and two brushes run upon the inner sur- 
face of it, turning with the shaft and 
being connected to collector rings for lead- 
ing off the current. To avoid the forma- 
tion of arcs between the segments of the 
commutator, which have a difference of 
potential of 500 volts between them, a 
blower is provided, feeding two jets which 
turn with the brushes and blow a power- 
ful stream of air upward from the in- 
terior of the commutator. The machine 
is separately excited, the air-pump being 
attached to the pulley of the exciter. This 
machine is, of course, very carefully in- 
sulated from the earth, as is the rheostat 
which controls the exciting current. The 
machine requires eight amperes at eighty 
volts for excitation, and gives 25,000 
volts at its normal speed, 600 revolutions 
per minute. The diameter of the revolv- 
ing field is seventeen inches, and the out- 
put thirty-four electrical horse-power over 
an ordinary telegraph line of iron wire 
148 mils in diameter. One of these ma- 
chines has transmitted twenty-six ef- 
fective horse-power for 218 miles, using 
the ordinary earth return. A Planté con- 
denser apparatus is now under construc- 
tion at Geneva, so arranged that when 
charged by this machine it will give a 
discharge current of 250,000 volts.— 
L’Electricien (Paris), May 10. 
ERIA ante 
Is the Electrical Supply Dealers’ 
Association a Trust ? 

It is stated that a complaint will be 
filed with the Attorney-General of the 
United States by independent electrical 
supply dealers in Chicago, asking the 
Attorney-General to proceed against the 
Electrical Supply Dealers’ Association 
under the Sherman law, and alleging that 
the association constitutes a trust under 
the definitions of that law. It is further 
alleged that the charges which are to be 
made will recite that this association 
raises or lowers the market price of elec- 
trical supplies, and that it maintains an 
offensive and defensive alliance against 
competitive dealers. 

The Electrical Supply Dealers’ Asso- 
ciation was organized about two years ago 
to promote trade, secure harmony in 
prices, and accomplish other beneficial 
objects in the electrical supply business. 
It is not believed that any definite action 
has yet been taken. | 
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Electrical 
Patents 


The reducing fusion of difficultly-fusi- 
ble materials (ores, metallic oxides and 
the like) by means of the electric cur- 
rent has been effected, with the exception 
of certain special cases, such as the raw 
materials for glass and calcium carbide, 
in one of two ways. Either the sub- 
stance to be fused has been used as a re- 
sistance in the circuit, in which case it 
forms itself the resistance or is in inti- 
mate contact with another resistant mate- 
rial, or the substance to be fused is in- 
troduced between the poles of an electric 
arc and is heated by the arc itself. The 
second method, which considerably ex- 
ceeds the first in intensity, has already 
been used for melting the raw materials 
in the manufacture of glass. While heat- 
ing by means of the arc itself has the ad- 
vantage that the substance is heated very 
rapidly to a high temperature, so that im- 
mediate fusion follows, on the other hand 
the so-called “resistance heating” affords 
a simple and sure method of working, so 
that its application to the manufacture 
of glass has much to recommend it. Mr. 
August Voelker, of Ehrenfeld, Germany, 
has patented in-this country an improve- 
ment in the manufacture of glass by elec- 
trical heating, which consists in clearing 
the molten mass—that is to say, in re- 
moving the air bubbles therefrom—by 
converting it into an electrical resistance 
after it has been melted by the arc. In 
this manner the clearing procesa may be 
hastened. The process is as follows: Af- 
ter the raw materials have been fused in 
the electric arc, in a crucible, or the like, 
in the known manner, the molten mass is 
poured or allowed to flow into a tank or 
chamber, and into it is introduced a pair 
of electrodes, by means of which a strong 
electric current is passed through the 
melted mass, which is a feeble conductor 
in the first instance or becomes a conduc- 
tor of the second class. By this means, 
according to the strength of the current, 
a more or less powerful but steady and 
uniform heating of the mass of glass is 
effected, so that the latter becomes mobile, 
and the gas and air bubbles in it are able 
to rise and escape easily. This clearing 
process is of very short duration, and the 
uniformity of the heating is of essential 
importance to the product. The accom- 
` panying drawing shows in vertical section 
a furnace adapted for this invention. The 
hoppers aa’, containing the raw material 
for making the glass, communicate with 
the fusion chamber c through upwardly 
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sloping passages containing the conveyors 
6. In the chamber c, which is constructed 
of fireproof material, such as chamotte, 
are provided the electrodes de, one be- 
tween each inlet for the raw material and 
the outlet for the same. Under the chamber 
c is arranged the refining pot f, which is 
also constructed of fireproof material. In 
this pot f are provided perforated parti- 
tion walls gh, preferably of chamotte 
stone, forming compartments kl, in each 
of which dips an electrode m n, preferably 
of carbon. Rising from the bottom of this 
refining pot there are one or more over- 
flow pipes o, open at the top. A basin p 
is provided under the refining pot to col- 
lect the molten glass. The raw materials 
for making the glass are fed continuously 
by means of the conveyors b into the 
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chambers c from the hoppers a. Because 
the materials are discharged into the fur- 
nace from below and at the sides thereof 
between the carbon electrodes de and the 
furnace walls, as shown in drawing, it is 
possible to avoid contaminating the glass 
in the refining pot f with dust, and at the 


-same time the walls of the furnace are 


protected from the intenae heat of the elec- 
tric arc, since this never strikes upon the 
walls themselves, but always on the raw 
material which lines them. The electric 
arc between the electrodes de thoroughly 
melts the materials. The molten glass 
flows from the fusion chamber into the re- 
fining pot f into which the electrode plates 
or bundles m n of suitable dimensions are 
placed. A strong electric current is sup- 
plied to these electrodes, and the glass 
thus clarified flows down the overflow 
pipes o into the basin p. The reason for 
not. introducing the electrodes directly 
into the main tank ¢ is that the contam- 
ination and coloration of the glass by par- 
ticles from the electrodes may be avoided. 
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The strength of the current required de- 
pends on the size of the furnace and on 
the composition of the material in ques- 
tion. It may, however, be assumed that 
five amperes for each square millimetre of 
electrode surface is a fair maximum. 

Mr. Fred B. Duncan, of Akron, Ohio, 
has devised a very simple means for ad- 
justing and holding dynamos or motors 
on their bed-plates, his object being to 
prevent any tendency of the machine 
being twisted out of alignment by the 


Dynamo BED-PLATE. 


tightening of the belt. The bed-plate is 
constructed of substantially the usual 
form, having longitudinal slots that taper 
from their lower toward their upper ends. 
The feet of the dynamo or motor have the 
usual openings through which the shanks 
of the bolts are passed. The bed-plate 
and feet are provided with the usual ad- 
justing screw, but the bolts by which the 
two parts are secured have pyramidal 
heads that accurately fit in the slots. 
When these bolts are drawn tight by their 
nuts, the rectangular and pyramidal heads 
draw firmly into their seats and accu- 
rately centre the round parts of the slots, 
thus at all times securing the feet against 
any twisting on the bed. 

A handy little device for stripping in- 
sulation from wire has been patented by 
Mr. Clarence C. Sibley, of Perth Amboy, 
N. J. As shown in the accompanying 
illustration, a flat metal plate is employed, 
the ends of which are bifurcated to form 


INSULATION STRIPPER. 


spaced jaws, the jaws at one end being 
further apart than at the other, so that the 
device may be used on different sizes of 
wires. The inner edges of these jaws are 
sharpened so that they will readily cut 
the insulation. The manner of using 
the device is as follows: The wire 
ig forced into the slot between the 
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jaws, thereby cutting the insulation on 


. opposite sides of the same, after which 


the implement is rotated to completely 
cut the insulation around the wire. The 
wire is then pulled through the slot, and 
as the insulation bears against the face of 
the tool it will be stripped from the wire. 


Mr. Thomas A. Edison has just ob- 
tained two more patents on galvanic or 
storage batteries, both of which he has as- 
signed to the Edison Storage Battery 
Company of New Jersey. The first re- 
lates more particularly to the use of a 
particular kind of finely divided iron em- 
ployed as one of the elements. This iron 
is prepared by subjecting sheets of pure 
Norway iron to a rather high temperature 
in a muffle in the presence of air, whereby 
a thin scale will immediately form after 
the sheet has reached a red heat. This 
scale is then immediately detached by 
withdrawing the plates and by bending 
or striking them ao as to dislodge the 
oxide, after which the plates can be re- 
turned again to the muffle for further 
oxidation, which operations are repeated, 
the scale being successively formed and re- 
moved as long as the plates can be prac- 
tically handled. The scale thus formed 
is preferable to the scale which would be 
formed by leaving the iron sheets in the 
muffle for a long time, since in the latter 
case a larger proportion of the scale will 
be raised to a higher or ferric state of 
oxidation, which oxide is not reducible by 
the current, but by permitting the sheets 
to remain in the muffle only until they 
reach a red heat and by then immediately 
detaching the scale oxide the latter will be 
largely of a low condition of oxidation 
and be capable of electrical reduction, 
and hence will be suitable for effective use 
in a reversible galvanic cell. When a 
sufficient quantity of the scale has been 
thus made, it is reduced to a fine powder— 
such, for example, as may be passed 
through a screen of 40,000 meshes per 
square inch, and is then mixed with flake 
graphite. Preferable proportions are eight 
parts, by weight, of the scale oxide and 
two parts, by weight, of flake graphite. 
The mass of the scale oxide and flake 
graphite is then packed under pressure 
in suitable perforated supporting recep- 
tacles or plates made, preferably, of nickel 
or nickel-plated iron or other metal, and 
is subjected for a long time in an alkaline 
solution to the reducing action of the cur- 
rent until the oxide is converted to the 
metallic form, whereupon the electrode 
will be ready for use. The other patent 
covers a construction which is economical 
to manufacture and has the combined ad- 
vantages of lightness, compactness and 
strength, In this case, a thin grid or plate 
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is made use of which is unaffected by the 
electrolyte and which is provided with a 
plurality of openings therein, preferably 
rectangular in form, arranged in hori- 
zontal rows quite closely together, and the 
active material of the plate is carried 
within perforated cups or pockets, which 
in turn are securely fastened in said open- 
ings. Preferably each cup or pocket which 
carries the active material is made of two 
sections, one engaging within the other 
and which after being introduced within 
the proper receptacle of the plate or grid 
are subjected to pressure so as to be firmly 
compressed together and at the same time 
to be intimately locked in position. At 
the same time the engaging pressure acts 
to compress the mass of active material to 
intimately engage it with the metal of 


STORAGE BATTERY PLATE. 


the cups or pockets and within the per- 
forations therein, so as to be effectively 
acted upon by the electrolyte during 
charging and discharging operations, and 
also to make good contact between the 
active material and the metal. When the 
two active materials of the battery are 
both of such form that they can be carried 
in cups or pockets, as explained, secured 
in position within openings formed in 
grids or plates, the grids or plates carrying 
the active materials are alternately ar- 
ranged in a suitable supporting cell, made, 
preferably, of sheet metal, and are in- 
sulated mechanically and electrically from 
each other, preferably by means of thin 
corrugated sheets of hard rubber, thereby 
producing a very light and rigid con- 
struction, after which an insulating cover 
is applied to each cell, the electrolyte 
being then introduced, and finally a viscid 
insulating material is preferably flowed 
over the cover so as to make the cell ab- 
solutely water-tight, except for the usual 
gas vent therein. If, however, the battery 
is of the type wherein only one of the 
active elements is in a pulverized form 
suitable for being received in a perforated 
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cket or cup, the other element being, 
or example, a plate on which a metal 
from the electrolyte is deposited electro- 
lytically—as, for instance, in reversible 
batteries using an alkaline zincate elec- 
trolyte, the plates or grids carrying the 
active material in the perforated pockets 
or cups can be alternately arranged with 
respect to the other electrodes in an en- 
closing case, being separated therefrom 
by corrugated hard rubber partitions, as 
explained, and the case being provided 
with a water-tight cover having the usual 
air vent therein. 
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An Electrical Adjunct to the Militia. 


On the evening of Thursday, May 15, 
the Thirteenth Regiment, N. G. S. N. Y., 
was reviewed at the armory in Brook- 
lyn, N. Y., by his Honor Mayor Seth 
Low. After the preliminary events, in 
which Mr. Low participated, the piece de 
resistance of the evening was the work of 
the electrical company, Company M, under 
the command of Sergeant M. C. Sullivan. 
This company is being recruited from the 
high schools and academies of Brooklyn, 
and the young men comprising thè per- 
sonnel are very enthusiastic in carrying 
out their work. These are special stu- 
dents in electricity, chemistry and 


physics, and there is no doubt but that in 


time this picked body of young men will 
prove a valuable adjunct to the mancu- 
vres of this heavy artillery regiment. The 
event of the evening was an allegory 
simulating a night attack upon the harbor 
of New York. A miniature warship was 
constructed of canvas and boards, which 
was carried across a line of torpedoes 
which had been placed by the company 
earlier in the evening. When everything 
was in readiness taps were sounded and 
all the lights were extinguished in the 
vast auditorium. Presently a search- 
light, which was under the direc- 
tion of one of the company men, lo- 
cated the ship proceeding slowly across 
the space oa by the torpedoes. 
There was a blinding explosion and a part 
of the ship disappeared. As it was slowly 
drawn across in the intense darkness, the 
searchlight locating it at intervals, the 
remaining torpedoes were exploded, the 
effect being realistic and spectacular in a 
very high degree. The Mayor pressed the 
buttons which connected the contacts of 
the mines, and was highly interested in 
all the work done by the electrical com- 
pany. 

There was no attempt made to do any- 
thing of an ornamental or artistic nature. 
The crudest every-day appliances were 
made to serve for this work. In con- 
structing the firing box an ordinary soap 
box was employed, the binding-posts being 
made of wire nails, and the leads, of or- 
dinary bell wire, were reeled on two long 
wooden skids. The current was taken by 
hooking on to the 110-volt light circuit 
in the building, an incandescent lamp, 
placed in series in the torpedo circuit, 
giving the illumination necessary to locate 
the keys on the firing box. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Engine-Type Generators. 

In the accompanying illustrations is 
shown a line of direct-current engine-type 
generators manufactured by the Crocker- 
Wheeler Company, of Ampere, N. J. In 
developing this line of machinery, it has 
been the aim of this company to adopt 


RAILWAY GENERATOR DRIVEN BY VERTICAL ENGINE. 


such ratings and speeds as would conform 
most nearly with the best practice in the 
design of steam engines suitable for use 
in either lighting or power plants. For the 
higher voltage generators of this type 
(550 volts) used for railway work, 
particular care has been taken on account 
of the exacting requirements of this work, 
so that these machines might embody 
only well-proven elements of dynamo con- 
struction which the best engineering ex- 
perience could suggest. 

The iron and steel used for the field 
and armature are selected with special 
reference to their magnetic qualities, the 
other materials being selected with refer- 
ence to their suitability for duty. Com- 
pactness, simplicity, strength and endur- 
ance, low current density in windings, 
commutator, brushes, and other conduct- 
ing parts, ample cooling surface and 
adequate means of ventilation, with a low 
armature reaction and variation of brush 
lead, are the essentials which the design of 
these machines has aspired to. 

The magnetic frame is a cast-iron ring 
of patented girder construction, divided 
horizontally, the two halves being fastened 
together by dowels let into the frame. The 
lower half of the magnetic frame is pro- 
vided with feet that are drilled to receive 


APPARATUS. 


the holding-down bolts, and are fitted with 
leveling screws for accurately adjusting 
the position of the field magnet frame. 
The poles are round and of steel casting 
welded into the frame in such manner as 
to ensure a perfect magnetic joint. In 
order to produce the best distribution of 
the magnetic flux where it 
enters the armature and to 
| give a comparatively large 
air-gap, each pole is fitted 
with a removable shoe. This 
large air-gap is a valuable 
feature, as an unequal set- 
tling of foundations or per- 
haps the ordinary wear of 
the journal boxes might in 


| time permit the armature 
| to become slightly out of 
centre with respect to its 
` field. This would throw the 
_ machine out of magnetic 
and electrical balance by 
permitting an unequal dis- 
tribution of magnetism 


toward the nearest poles, straining the 
shaft and causing heating of bearings. 

The field coils are easily removable from 
the poles, and the windings are well coated 
with high-grade insulating varnish. The 
field coils are wrapped with a protective 
covering to guard against mechanical in- 
jury, and the terminals are substantially 
made with ample contact area, and are 
properly marked to ensure connections be- 
ing correctly made. 

The armature is of the iron-clad type, 
the core being formed of toothed lamina- 
tions made of mild steel. The armature 
spider is cast in a manner to avoid internal 
shrinkage and strains, the laminations be- 
ing held to the spider by a large number 
of dovetailed connections accurately ma- 
chined to an exact fit in the larger sizes, 
and in the smaller machines by keys and 
bolts. The slots have parallel sides with 
round bottoms and open tops. The wind- 
ings are thoroughly protected against 
mechanical injury, and ample ventilating 
surface is provided in the core and at each 
end flange. The windings have no joints, 


800-KILOWATT Drrect-CoupLED GENERATOR. 


from the different poles to the armature. 
Such a lack of balance gives rise to ex- 
cessive heating and sparking, with the con- 
sequent trouble in regulation, causing a 
powerful attraction of the armature 


except where connected to the commutator. 
The conductors consist of solid copper 
wires with cotton covering, varnished. In 
the slots are placed troughs of insulating 
material shaped previously upon a form, 
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and these, in addition to the insulation 

wrapping on the coils, furnish further 

mechanical and electrical protection. 
The commutator bearings are of the 


ONE OF THE FIELD COILS. 

highest grade of rolled copper and are in- 
sulated from each other and from the 
shell with mica. The surface is ample, 
being designed with reference to the 


FIELD COIL AND ARMATURE, SHOWING WIDE 
ARMATURE CLEARANCE. 


amount of heat distributed in commuta- 
tion and generated by the friction of the 
brushes. 

The brush rigging is so constructed 


Brusa RIGGING. 


that independent, individual adjustment 
of the brackets which carry each set of 
brush-holders can be made. The cast-iron 
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rocker ring is supported on guides in four 
brackets bolted directly to the magnet 
frame, and is mounted so as to be capable 
of rotative movement for adjusting the 
position of all the brushes, this adjust- 
ment being controlled by the tangential 
screw and hand-wheel. 

All the positive sets of brush-~brackets 
are connected by a copper conducting or 
bus ring mounted on one side of the 
rocker ring, and all the negative brush- 
brackets are connected by a similar ring 
on the other side of the rocker ring. The 
exposed portion of the copper bus rings is 
insulated by a wrapping of cord finished 
with insulating paint. All machines are 
fitted with the standard Crocker-Wheeler 
brush-holders and carbon brushes, the 
brush area being proportioned with refer- 
ence to the conditions of commutation. 

—___-> 
Telephone Pay Stations. 

There is little doubt in the minds of 
manufacturers and operators of tele- 
phones that the use of the telephone 
would be very much furthered if an ab- 
solutely reliable and efficient automatic 
pay-station apparatus were exploited and 
placed in advantageous positions for the 
general use of that class of user who has 
not enough service to justify him in 
placing instruments for his particular 
use. 

The latest and most improved station 


Pay STATION FOR ONE COIN. 


for the collection of tolls is shown in 
different forms in the accompanying illus- 
trations, this being, according to the 
manufacturer, a combination of the best 
ideas in pay stations which have yet been 
evolved in the designing of this form of 
apparatus. 

Probably one of the most important 
features of this new device is the elimina- 
tion of the difficulty experienced by sub- 
scribers in dropping more than one coin 
in the slots at the same time. When this 
occurs, the central operator is confused 
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by the double or triple signals, and is, 
therefore, easily imposed upon by the sub- 
scriber. For instance, if the rate should 
be given him as forty cents, he could, 
with a faulty style of station, drop in two 
coins which might not be of the proper 
denomination, and when the machine was 
operated, the signal received by the oper- 


Pay STATION FoR Two Corns. 


ator would be so mixed up that she could 
not determine what amount had really 
been deposited. In this case the sub- 
scriber would either insist that the full toll 
had been paid and receive the proper 
service, or he would be cut off and the 
service refused. In any case, the possi- 
bility of a dispute would be practically 
continuous. ‘The maker claims that this 
new machine does away with all this, for 
if the subscriber deposits more than one 
coin at a time, one coin only remains in 
the station, and the signal must be made 
for this coin before others can be used. 
All coins except one are returned through 
the little pocket at the side, so that the 


Pay STATION FOR THREE COINS. 


subscriber does not lose his monev, but is 
obliged to give signals, one at a time, and 
correctly. 

Another interesting feature is found 
in the manner in which the machine re- 
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turns to a dishonest subscriber all iron 
or steel slugs which he may attempt to use 
in place of the proper coin. The interior 
construction is also arranged so that a 
combination of a curved slot makes it 
possible to manipulate wires or strips of 
metal and thus obtain free service. 

These machines are made for different 
varieties of service, one for five or ten-cent 


~ 
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WALL Pay STATION SET FoR Four Corns. 


coins only, others for coins of two or 
several denominations. For long-distance 
toll work a wall-set is manufactured with 
slots for five, ten, twenty-five and fifty- 
cent coins. Operators can not possibly be 
deceived or confused, as the subscriber 


DESK Pay STATION SET FOR FOUR Corns. 


calls the exchange in the regular manner 
and when told by the operator drops the 
coins in the proper slots, one coin at a 
time, and pulls down the lever each time a 
coin is inserted. The nickel operates the 
mechanism which strikes one stroke on the 
bell, the dime accomplishes two strokes on 
the bell, the quarter makes one stroke on 
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a cathedral gong, and the half dollar oper- 
ates so that two strokes are made on the 
gong. These instruments combine many 


other points of merit that will commend ' 


them to a certain class of telephone users, 
and is believed by the manufacturer, the 
American Toll Telephone Company, of 
Cleveland, Ohio, to be the proper solution 
of equitable charges for automatic pay- 
station service. 


Panel Boards. 


One does not have to go back very far 
to recall the time when almost anything 


IMPROVED PANEL Boarps. 


would do for a cutout, and when these 
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ceiling, wherever convenience or fancy 
happened to dictate. This is all changed 
now, and the modern system of bringing 
all circuits to panel boards, located at 
definite distributing points, is demanded 
by architects and owners generally. 

A few typical specimens of this modern 
device are illustrated in the accompany- 
ing engravings, these panel boards being 
representative of a new line just being 
put on the market by Zimdars & Hunt, 
of New York city, and they may be said 
to embody about all the latest improve- 
ments known to be desirable in a device 
of this nature. 


> 
Adjustable Support for Electric Fans. 


Messrs. Scott & Williams, of Philadel- 
phia, Pa., have recently introduced what 
appears to be an exceedingly valuable de- 
vice in connection with electrical fans. 
The fan support will receive any of the 
ordinary makes of fans, and can be ad- 
justed to any angle so that with the ordi- 
nary stationary fan all the advantages of 
an adjustable fan can be secured. 

The device is very simple, consisting 
of a base in which is journaled a spindle 
having a handle and an angular pivot on 
its upper end, upon which is pivoted the 
fan-supporting platform, which 18 pro- 
vided with clamping screws and adjustable 


ADJUSTABLE SUPPORTS FOR EITHER DESK OR 
WALL Fans. 


nuts, whereby the base of the fan is held 
rigidly to the platform. When so mounted, 
two movements are possible, one around 
the vertical pivot by means of the handle 
shown, and the other movement about 
the angled pivot, so that by turning these 
two members so that they occupy different 
relative positions to each other, the angle 
of the line of projection may be altered 
from a low angle to a high angle and, of 
course, may be maintained in a horizontal 
plane and be adjusted at any diametrical 
point. 

The device is made in two forms, a8 
shown in the illustrations, one of which 
is intended for a table or desk and the 
other for securing to the wall, and 


so-called safety devices were to be found angular adjustments are made instantly 
scattered all over a building, on walls and and without the use of tools. 
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Recent Refinements in Field Magnet 
Construction. 

At a recent meeting of the Ohio 
Society of Mechanical, Electrical and 
Steam Engineers, held in Mansfield, Ohio, 
Mr. S. E. Huenerfauth, of the Phcenix 
Electric Manufacturing Company, read 
the following interesting paper, under the 
above heading: 

The commercial producer of dynamos 
and motors is continually making com- 
promises between opposing considera- 
tions, and the contradictory requirements 
of the designer and the builder—the tech- 
nical and the business heads—have re- 
sulted in some interesting developments in 


practical construction. A few of the more 7 


recent of these will be discussed in this 
paper. 

It has become well recognized that the 
limit of sparkless output for a direct-cur- 
rent generator, having a given armature 
winding, may be varied very considerably 
by varying the excitation in the air-gap. 
The greater the magnetic density in the 


air-gap and the armature teeth, the © 


farther away is the sparkless limit re- 
moved—the greater the load that may be 
carried without commutation troubles. 
But higher magnetic density means more 
power for field excitation and lower effi- 
ciency because of the hysteresis loss in the 
armature teeth. 

A method adopted by the Phcenix Elec- 
tric Manufacturing Company for obtain- 
ing sparkless commutation without ex- 
cessive weight of material or expenditure 
of power consists broadly of the use of 
slotted magnet poles, without pole-shoes, 
commutating tips being formed by hollow- 
ing out the cores just above the pole-face 
on each side of the magnet core. 

This form of pole combines several ad- 
vantages. The hollows above the pole-tips 
reduce the cross-section of the steel so that 
at no load the outer ribs are highly satu- 
rated magnetically at the hollows; conse- 
quently the magnetization of the pole-tips 
varies very little from no load excitation 
to maximum, and the commutating fringe 
under the pole-tips remains nearly con- 
stant. This construction, combined with 
the use of slots nearly across the pole-face, 
prevents distortion of the field flux by 
armature reaction, and allows the brushes 
to remain fixed between no load and full 
load. 

The slots in the pole-face further serve 
to connect the wider slots on the body of 
the pole with the armature chamber and 
supply superabundant ventilation to the 
field coils, carrying away heat from the 
inside of the coils, whence it is ordinarily 
least able to escape. 
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Moreover, the use of polar horns or ex- 
tensions being rendered unnecessary, the 
outline of the body of the pole is made the 
same as a projection on the pole-face 
outline, so that the field magnet coils may 
be slipped off without using removable 
poles—the poles are cast integral with 
the yoke ring. This feature is a source 
of joy to the builder, and at the same time 
is not the slightest detriment to the de- 
signer’s calculations. 

A machine having the usual round mag- 
net cores, with extension pole-shoes, when 
built so that the reactive kick of an arma- 
ture coil undergoing commutation exceeds 
six volts, is almost invariably a hopeless 
“sparker.” The most prominent English 
designers insist on keeping this reactive 
voltage down to four or five volts. A 150- 
kilowatt Phoenix machine with a reactive 
voltage of eleven and one-half volts per 
coil is running in an adjacent city with- 
out showing the slightest indication of 


FIELD MAGNET CASTING. 


uneasiness at the brushes. It is safe to 
say that there is not in the world a ma- 
chine of similar size and of ordinary de- 
sign that would run a week under full 
load with such a reactive voltage. 

The advantage in carrying the reactive 
voltage up is that it reduces the cost of 
construction. A reduction of reactive 
voltage means increased armature diam- 
eter, increased number of armature coils 
and consequently commutator segments. 
Any one who has tried to build a twenty- 
four-inch commutator with 600 more seg- 
ments will appreciate the removal of the 
necessity for large numbers of coils. 

Still another benefit derived from the 
use of the slotted form of magnet core 
is that the metal of the pole-face is highly 
saturated, while the density in the air- 
gap is quite normal. This supplies an 
additional barrier to the distortion of the 
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field by armature reaction, without re- 
sorting to highly saturated armature 
teeth, with the accompanying hysteresis 
loss. A 200-kilowatt machine recently 
built showed a total armature core and 
friction loss of two and one-quarter per 
cent, and a practically distortionless field 
was obtained with an excitation of less 
than one per cent. 

From an actual test made in the past 
few weeks of a 150-kilowatt generator, 
after a five-hours’ run, the field coils were 
cooler by five per cent on the inner sur- 
face of the coil than on the outer. We 
also discovered that by holding a small 
strip of paper at the opening of the slots 
at the top of the field coils, the current of 
air would draw the paper toward the 
opening. When the armature is in mo- 
tion, the tendency is to draw the air 
through the opening at the top, down 
through the slots on the face of the pole- 
block, where it has the effect of materially 
cooling the face of the armature. 

These features can not help but appeal 
favorably to those who are familiar with 
the design and construction of field mag- 
nets, and the advantages can be seen very 
readily by those who appreciate the ad- 
vantages of cool and sparkless operation 
of dynamo electric machinery. 

The features outlined herein have been 
covered by patent applications, as have 
also two other designs varying somewhat 
in outline which are more especially 
adapted to machines of smaller capacity. 


High-Tension Cutouts and Automatic 
Electric Time Switches. 


The accompanying illustrations show 
a line of high-tension arc-light cutouts 
and automatic cut in and cut out electric 
time switches, manufactured by Eugene B. 
Abbott, of Cleveland, Ohio. The particu- 
lar claim of the manufacturer of this 
apparatus in reference to the arc-light 
cutout is that the throw is instantaneous 
and so arranged in conjunction with the 
spring as to carry it beyond the dead 
centre, and owing to the fact that it is 
so constructed as to lead the current along 
lines of least resistance away from the 
point of are before it breaks connection, 
the possibility of arcing is minimized. 

The box is of cast iron with a close- 
fitting, hinged cast-iron cover, as is shown 
in Fig. 1, the contacts and working parts 
thus being protected from dust and water. 
The positive and negative contacts can be 
replaced without removing the box from 
its position, the contact blade being ma- 
chined, and ensuring in this direction a 
parallel blade and a sleeve contact which 
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may be kept clean and give a large area 
of contact surface. The contacts and ter- 
minals are mounted on one piece of porce- 
lain and are designed so that they can 
not work loose or become disengaged. 


Fira. 1.—CuTouT WITH CURRENT ON. 


These cutouts will take care of from 
one to fifty lamps of fifty volts each on 
circuits of from five to fifteen amperes, 
and it is claimed that the cutout has 
carried 128 lamps and cut in 6,500 volts 
without any perceptible tremor in the line. 
The contacts are of such design that there 
is always a part of the metal in contact, 
both on the main line that is to be short- 
circuited, also on loop or lamp circuit that 
is to be open-circuited, preventing spark- 
ing at the contacts or interruption of 
lights on the main line. Fig. 1 shows the 
interior mechanism with the current on, 
Fig. 2 the appearance with the current off. 

Fig. 3 gives a clear idea of the con- 
struction and the general appearance of 


Fic. 2.—CUTOUT WITH CURRENT OFF. 


the automatic electric time switch which 
is used extensively by lighting companies. 

This will switch on a given number of 
lights or quantity of current at a prede- 
termined time, and later on switch off 
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again, both actions being entirely auto- 
matic, no labor or attention being neces- 
sary except to wind the clock. 

The current operating the magnets is 
controlled by a shunt from the main cir- 
cuit which prevents a constant flow of cur- 
rent through the magnet coils, no current 
being consumed in throwing the switch 
except when the time arrives for switch- 
ing on again and when switching off, and 
then only for a very short period of time. 
The insulated parts are of porcelain and 


Fia. 3.—AUTOMATIC ELECTRIC TIME SWITCH. 


the clock used is a Seth Thomas eight-day 
jeweled movement. 

The switches are built for alternating 
and direct current, two and three-pole, ten 
to forty amperes capacity and up to 220 
volts, and are designed to carry definite 
loads on definite voltages. 
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Single Field Coil Direct-Current 
Generators. 

The single field coil type of generator is 
the ideal of simplicity and compactness. 
The most notable feature of this type is 
the construction of the field magnet, 
whereby a single energizing coil mag- 
netizes all the pole-pieces and inner pro- 


BipoLAR Rounp TYPE GENERATOR, ONE Door 
OPEN. 
tective shell for the winding, completing 
the magnetic circuit between the poles. 
The Sprague Electric Company, of New 
York,- has for many years been manu- 
facturing direct-current dynamos and mo- 
tors, and its apparatus enjoys a world- 
wide reputation for all the essentials of 
electrical and mechanical efficiency. 
The accompanying illustrations show in 
different sections the direct-current gen- 
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erator manufactured by this company, of 
the single field coil type. Generators of 
the two-pole single field coil type are 
known as round type machines; those of 


HALF YoKE anp Porr-PiecE, BIPoLAR ROUND 
_ TYPE GENERATOR. 

the six-pole single field coil type as M. S. 

type machines. Round type generators 

are rated from one-quarter kilowatt to 

eight and three-quarter kilowatts inclusive 


HALF Yoke AND POLE-PIECE OF SIX-POLE 

GENERATOR. 
for welt drive, and operated at approxi- 
mate speeds of from 1,300 to 1,900 revo- 
lutions per minute. The M. S. type gen- 
erators are rated from ten kilowatts to 
fifty kilowatts inclusive for belt drive, and 
from four kilowatts to thirty-five kilo- 
watts inclusive for direct-connection. 
These are rated for speeds from 360 revo- 
lutions per minute to 900 revolutions per 
minute. 

The field coil is circular in shape, and 
occupies a space inside of the frame of the 
machine, embracing closely all of the pole- 
pieces, magnetizing them directly, short- 
ening the magnetic circuits, and reducing 
the magnetic leakage to a minimum. The 
field coil is wound on a former, and is 
thoroughly insulated and taped. 

The yoke is circular in form, and con- 
sists of two steel castings of high per- 
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mezability, each casting carrying one-half 
the number of pole-pieces. The pole- 
pieces, instead of being held in by bolts 
or screws, are cast in one piece with the 
yoke. They are alternately reentrant, and 
together with the yoke form one joint 
and cylinder that encloses the energiz- 
ing field coil and protects it from 
accident or injury. In the magnetic cir- 


SINGLE FIELD CoIL YOKE. 


cuit there is but one joint, and that is 
where the two field yokes are joined to- 
gether. This form of construction in con- 
junction with the carefully designed and 
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apportioned pole-pieces and yoke gives a 
magnetic circuit of small reluctivity and 
makes a compact and simple frame. 


The armature is of the iron-clad type, 


having slots or grooves in its periphery in 
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which the armature conductors are placed 
and securely held by rigid retaining 
wedges which may be easily removed when 
repair of coils is necessary. The arma- 
ture consists of laminations of soft an- 


BreoLaR Rounp Tyre BrusH-HOLDER. 


nealed sheet steel punchings which are 
thoroughly japanned, ensuring low core 
loss and heating. The armature coils are 
made of pure copper of high conductivity. 
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rent without excessive heating, and is of 
relatively large diameter. 

In the round type generators the com- 
mutator and brushes are accessible by side 
doors, which may be left open or closed 
as occasion may require. The M. S. type 
is semi-enclosed, the commutator being 
exposed and readily accessible for inspec- 
tion and cleaning. 

The bearings in all types are of the self- 
aligning and self-oiling design, and the 
M. S. type machines are supported by 
pedestals mounted upon an iron subbase 
which carries the field yoke. 

The brush-holder rocker is so con- 
structed that no part of it or its attach- 
ment obstructs from view any portion of 
the commutator. The bus rings for the 
M. S. type are mounted on the inside of 
the brush-holder ring. Carbon brushes 


of proper dimensions and carefully se- 
lected quality are employed for these ma- 
chines, a carbon-holder of the simplest 
construction having been invented, which 
the maker claims possesses the advantages 
of noiselessness, maximum current carry- 
ing capacity, operating in either direc- 
tion with equal facility, maintaining 
parallelism of carbons and commu- 
tator during entire life of both, 
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Srx-PoLE ENGINE TYPE GENERATOR. 


The commutator is composed of a proper 
number of bars of hard-drawn copper, 
carefully insulated from each other, and 
of such dimensions as to ensure adequate 
current capacity to carry the required cur- 


utilizing the entire surface of the 
bars with a consequent even wear over 
the whole surface of the commutator, and 
of correcting the known tendency of one 
or a multiple of carbons to carry more 
than its due ratio of current. 
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Fic. 1.—MODERN DENTAL CHAIR, ENGINE AND CONTROLLER. 
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Electrical Dental Engines. 
A very interesting application of elec- 
trical motive power for very delicate and 


ae - 


light work is that in connection with 
electrical dental engines. Some of the 
apparatus manufactured by the Ritter 
Dental Manufacturing Company, of 
Rochester, N. Y., is illustrated in the ac- 
companying engravings. Fig. 1 shows a 
modern dental chair used in connection 
with a direct-current or alternating-cur- 
rent engine, suspended from proper 
brackets with relation to the chair, and 
also the best location for the foot con- 
troller which is an important part of the 
dental outfit. in suspending the motor 
it is allowed to hang freely from a flexible 
conducting cord passing over two pulleys 
on neat brackets, and the motor is counter- 
balanced by a suitable weight which per- 
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mits it being raised or lowered by the 
slightest pressure. In connection with 
the yoke, in which the motor is free to turn 
on a horizontal axis, 
it permits an easy 
4 and almost universal 
movement avoiding 
the constant pull on 
the hands which is 
common with rigidly 
supported engines. 
The electrical dental 
engine occupies no 
floor space, and the 
surgeon when through 
simply drops the in- 
strument and swing: 
the apparatus out of 
the way. 

The cable sleeve 
and hand-piece are 
thoroughly insulated 
from the framework 
of the motor, and 
this together with the 
care taken in insulat- 
ing the wire wind- 
ing, entirely avoids 
the possibility of get- 
ting a shock. The 
entire motor is en- 
closed in an antique 
| silver - plated sphere, 

four and one- half 
inches ın diameter, 
making it pleasing in 
appearance and at 
the same time pro- 
tecting it from dust 
and dirt. By remov- 
ing two small thumb 
screws, one on each 
side, the sphere parts 
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made, and it is claimed that there is ab- 
solutely no sparking at the commutator. 
The speed of these motors may be varied 
at will from 1,000 revolutions per minute 
to 4;000, a range found in practice to be 
all that is ever needed. l 

A portable controller is supplied on 
both direct and alternating-current en- 
gines. There is a single lever projecting 
through opposite portions of the case with 
which the motor is started, stopped and 
reversed and the speed regulated. The 
controller can be placed in any position, 
but it is probably most desirable just be- 
hind the chair. When in this position, 
by means of a double lever, the operator 
has control of his engine from either side 
of the chair without moving the controller. 
When the lever occupies a central position 
no eurrent is flowing and the motor is at 
rest. A slight movement to the right runs 
the motor in one direction and a move- 


Fie, 2.—PorRTABLE CONTROLLER. 


ment to the left reverses, the speed being 
regulated by the distance the lever is 
moved from the centre. (Fig. 2.) 

Fig. 3 shows the Columbia electric 
laboratory lathe. The chucks for carry- 
ing the carborundum wheels are placed 
directly on the end of the shaft. These 
chucks have a slightly tapering hole and 
this shaft bears a tapering end to corre- 
spond. The knurled nuts shown on the 
ends of the bearings are for the purpose 
of forcing the chucks off the shaft by giv- 


Fia. 3.—SMALL LABORATORY LATHE. 


in the middle, giving free access to all ing them a few turns forward. ‘The smal! 


portions. The efficiency is high. The 
armature or revolving portion is carefully 


knob on the front of the lathe controls 
the speed. | 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


ELECTRICAL GOODS IN ENGLAND—The re- 
turns of imports of foreign electrical goods 
and apparatus into England just issued for 
March show a total of only £47,158, as com- 
pared with £54,516 in the preceding month, 
and £130,076 in March, 1901. As far as the 
year has gone, there has been a marked de- 
cline in these imports, the aggregate for the 
three months ending with March having at- 
tained only a value of £164,978, as against 
£321,689 in the first three months of last 
year. 

AN EXPENSIVE ORDINANCE HANvDED IN—The 
aldermen’s committee on streets and high- 
ways have reported favorably on an ordi- 
nance providing that on and after July 1 all 
telephone, telegraph and other electric 
wires in the greater city of New York shall 
be put underground. The effect would be 
to compel the Brooklyn Rapid Transit Com- 
pany and the Huckleberry Road to bury 
their feed wires underground. The ordinance, 
however, has been held over for further con- 
sideration. 

CuBA’S TELEGRAPH LINES—The 5,000 miles 
of telegraph lines established by the United 
States Signal Corps in Cuba have been 
transferred to representatives of the new re- 
public. The system has brought into the 
Cuban treasury within the past year some 
$100,000, and in addition has transmitted 
free official business for the entire island, 
which at the same rate would have cost more 
than $200,000. The material of the line has 


been very largely paid for out of the Cuban 


revenues, and a Cuban force has been grad- 
ually installed, so that the transfer was ef- 
fected without any friction or deterioration 
of the service. 

LARGE STREET RAILWAY SYSTEM TO CHANGE 
Hanps—The lease of all the trolley lines in 
Philadelphia operated heretofore by the 
Union Traction Company has passed to the 
new corporation controlled by the Mack 
Syndicate. The transfer brings under the 
management of the new concern a railway 
system comprising a trackage of over 480 
miles. ‘The lease goes into effect July 1, and 
by that time it is announced everything will 
be in readiness for the Rapid Transit Com- 
pany to take over the property and operate 
it. The order of the board of directors of 
the Rapid Transit Company is about as fol- 
lows: John P. Parsons, P. A. B. Widener, 
William L. Elkins, George D. Widener, John 
M. Mack, Michael Murphy, W. H. Shel- 
merdin and J. J. Sullivan. 


STREET RAILWAY DEAL—A merger embrac- 
ing control of the street railway, lighting, 
heating, ice factory and kindred interests at 
Norfolk, Va., and neighborhood has been set- 
tled, an underwriting syndicate being formed 
by Messrs. Alexander Brown & Sons, J. W. 
Middeldorf & Company, of Baltimore, and 
John L. Williams & Sons, of Richmond, Va., 
to finance the deal. There are twelve com- 
panies to be consolidated: Newport News 
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& Old Point Railway and Electric Company, 
Citizens’ Railway, Light and Power Com- 
pany, of Newport News; Norfolk & Atlan- 
tic Terminal Company, Danville Railway and 
Electric Company, Newport News Gas Com- 
pany, Distilled Ice Company, Newport News; 
Norfolk Railway and Light Company, City 
Gas Company, Norfolk; National Gas Com- 
pany, Berkley; Berkley Street Railway Com- 
pany; Portsmouth Electric and Gas Com- 
pany, Norfolk; Portsmouth & Newport 
News Railway Company. These companies 
embrace nine electric railway systems 
owning and operating 120 miles of trackage. 
There are also six ferry lines, five electric 
lighting plants, two ice plants and two gas 
companies in addition. The new name of 
the company will be the Norfolk, Portsmouth 
& Newport News Company. Its total 
capitalization wil be $9,000,000. 

PROPOSED ABSORPTION OF SPRAGUE ELECTRIC 
CyMPANY BY THE GENERAL ELECTRIC CoM- 
PpANY—It was stated in the newspapers last 
week that circulars had been sent out to the 
bond and stockholders of the Sprague Elec- 
tric Company, signed by Mr. John Markle, 
its president, to the effect that an offer had 
been made by the General Electric Company 
to acquire control of the Sprague Electric 
Company. It is alleged that the circulars 
state that the terms of the offer have already 
been approved by many of the largest bond 
and stockhoiders, and that the president 
favors their acceptance. The terms of the 
plan by which the merger is to be effected 
are briefly as follows: The Sprague Elec- 


` tric Company has three classes of securities, 


five per cent bonds, common stock, and pre- 
ferred stock. The plan proposes to give to 
the bondholders of the Sprague company 
fifty-five per cent of par value for each bond 
in Otis Elevator preferred stock, and forty- 
five per cent in cash. To the Sprague pre- 
ferred stockholders it is proposed to give a 
General Electric three and one-half per cent 
debenture bond for each share deposited. To 
the common stockholders it is proposed to 
issue for each share 41.9 per cent of share 
of the par value of $100 of common stock of 
the Otis Elevator Company, and 20.42 per 
cent of the General Electric Company’s forty- 
year-old gold debenture bonds of the par 
value of $100. The Otis Elevator stock that 
appears in the transaction is due to the fact 
that some years ago the Sprague Electric 
Company sold out its elevator business to 
the Otis company, receiving stock in ex- 
change which has since been in the treasury. 
The proposed plan involves a distribution of 
the company’s treasury assets before the 


total absorption is completed. It is stated 
that the agreement will not become operative 
until the consent of at least seventy-five per 
cent of the holdings of each of the three 
classes of Sprague Electric Company’s securi- 
ties has been obtained. The capital stock of 
the Sprague company is stated to be $5,- 
000,000. In an interview with Mr. A. H. 
Davis, of the Sprague Electric Company, he 
stated that he would not deny that negotia- 
tions of the sort described above are now 
pending, but that these negotiations were 
not yet complete. It was probable, he 
thought, that the arrangement as ouiliced 
would be caried out, but this was not vet 
certain. 
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ELECTRIC LIGHTING 


TALLADEGA, ALA.—Negotiations are now 
pending with an eastern corporation to 
locate a $600,000 light, power and traction 
company and a cotton mill in this city. 


EDWARDSVILLE, ILL.—A franchise has been 
granted for a term of fifteen years to J. R. 
Bennett, of Wyandotte, Mich., to furnish 
electric lights and electric power for public 
and private purposes. 


HoPEwELL, N. J.—It is rumored that the 
Hopewell Electric Light, Heat and Power 
Company will extend its lines as far as 
Glen Moore. The work on the new power- 
house being erected by it at Rocky Hill 
is progressing rapidly. 


-BAKER City, Ore.—After a careful esti- 
mate into the receipts of the city it was de- 
cided that it would be possible to establish 
an electric lighting system, and a committee 
has been authorized to make out plans look- 
ing to this accomplishment. 


NASHVILLE, TENN.—The Cumberland Elec- 
tric Light and Power Company is to have 
a new power station in Nashville. The 
company has purchased blocks fronting 
447 feet on North Front street, running 
back to the Cumberland River and ad- 
joining the city electric plant, for the site 
of a complete, up-to-date electric light and 
rower plant. 


WARREN, On10—Mayor W. C. Ward, in his 
annual message to the city council, urges 
municipal ownership of the Warren water 
and electric light plants. Within the next 
three years the city may, if deemed ad- 
visable, avail itself of a five-year option on 
the water plant. This question may be sub- 
mitted to a vote of the people. An investi- 
gation toward the erection of a city light 
plant is already in progress. 


SAN FRANCISCO, CaAL.—The McCloud Elec- 
tric Power Company he ‘ust let a contract 
to an eastern firm ’ . the erection of a 
10,000-horse-power plant in Shasta County. 
This company is incorporated with a capital 
of $1,500,000, and has already issued $500,- 
000 in thirty-year five per cent gold bonds, 
which have been taken by the contractors 
for the erection of the proposed plant. The 
company claims to have secured considerable 
patronage for both light and power as soon 
as ready to furnish the same. 


KNOXVILLE, TENN.—It is announced by 
local authority of the Knoxville Power Com- 
pany that work on a large dam on Little 
River in Blount County will begin before 
the end of the present month. It is pro- 
posed to operate sawmills, tanneries, and 
similar manufacturing plants with electrical 
power from the main plant. Contracts have 
already been made with a number of the 
largest manufacturing plants of the city for 
the use of power and lighting on the com- 
pletion of the dam and power plant. The 
dam will be some twenty-five miles from 
this city, and the initial investment: will be 
in the neighborhood of $3,000,000. 
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ELECTRIC RAILWAYS 


Troy, N. Y¥.—The Hudson Valley Railroad 
has built two electrical engines. They are 
to be used first as an experiment in hauling 
freight cars. 


Cuicaqgo, ILL.—It has been announced that 
the Chicago City Railway Company has 
made plans for $8,000,000 worth of im- 
provements. The improvement plans em- 
brace new car sheds and a remodeled power 
supply system. 


GLENS Fauzts, N. Y.—The street railway 
company is contemplating ex.ensive im- 
provements during the coming summer. 
There will in all probability be about $300,- 
000 spent by the company in fixing its lines 
and making other improvements. 


Stockton, Caut.—The Stockton Electric 
Street Railway system has been sold out and 
the new interests will extend the main line 
and build branches to all parts of the city. 
A system may also be run into the country 
and a road to Lodi is assured. 


“Syracuse, N. Y.—The Syracuse Railroad 
“Construction Company is acquiring land 
along the bank of the Owasco River. It 
proposes to pt up a big electric plant for 
Yurnishine pwer to the Au -rn city rail- 
“ay and tə interurban lines from Skaneate- 
«o Syracuse, and also for furnishing 
electricity fo’ mercantile use. 


San FRANCISCO, CaL.—The Northern Cali- 
fornia Power Company has asked for a 
franchise to run electric power lines into 
and through Glenn County. It has been 
agreed that the company would have lines 
running into Glenn County within thirty 
days after the franchise had been granted 
and would reach Willows within four 
months. 


PHILADELPHIA, Pa.—The shareholders of 
tne Union Traction Company have ratified 
a lease to the Philadelphia Rapid Transit 
Company for 999 years. The lease is to run 
from July 1, 1902. The annual rental for 
the first two years is to be $900,000, for the 
second two years $1,200,000, for the third 
two years $1,500,000, and $1,800,000 each 
year thereafter. 


INDIANAPOLIS, IND.— The Indianapolis 
Street Railway Company has plans made 
for extensive improvements. It has been 
estimated that nearly half a million dollars 
will be expended dur.ng the summer and 
fall in new equipment, new buildings, and 
extension and rebuilding of lines. New 
power machinery is to be installed and new 
car barns will be erected. 


Dusors, Pa—The Dubois trolley line, 
owned and operated by a local company, has 
been sold to New York capitalists. The 
amount of purchase money was not made 
public. The sale includes the entire equip- 
ment together with the electric light plant 
and contracts for lighting the city for eight 
years. The line will be extended to Falls 
Creek and other neighboring towns. 


CLEVELAND, OH10—Mayor Johnson and the 
majority in the city council have been held 
in a decision by Judge Strimple in the Com- 
mon Pleas Court affirming the legality of 
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the franchise recently granted for a three- 
cent fare street railway cystem. Imme- 
diately afterward Judge Caldwell in the Cir- 
cuit Court at Elyria granted a temporary in- 
junction enjoining the beginning of work on 
the new system. 


ScHENEcTADY, N. Y.—At a special meet- 
ing of the directors of the Fonda, Johns- 
town & Gloversville Railroad and the Am- 
sterdam Street Railroad it was voted to 
double-track the Cayadutta Electric Rail- 
road from Gloversville to Tribes Hill, and 
the Amsterdam Railroad from Amster- 
dam to Schenectady. The line is being 
built for a double-track route, but it had not 
been decided to lay two tracks for the 
present. 


CLEVELAND, Ouro—Judge Wing, of the 
United States Circuit Court, has issued an 
order allowing Receiver Albion E. Lang, of 
the Lake Shore Electric Railway Company, 
to issue $292,730 worth of receiver's certifi- 
cates for the purpose of completing the con- 
struction of the road and making improve- 
ments. The Lake Shore Electric Railway 
Company, one of the Everett-Moore prop- 
erties, operates over four divisions between 
Cleveland and Toledo. 


WHEELING, W. Va.—The Wheeling & 
Steubenville Traction Company will begin 
the construction of its electric line from 
Martin’s Ferry to Steubenville in a very 
short time. This is the name it will 
operate under between the two points, but 
like the Wheeling & Western company 
from Bridgeport to St. Clairsville, it is really 
the property of the Wheeling Traction Com- 
pany. It intends to commence work at 
the earliest possible moment and complete 
this fall if possible. 


JACKSONVILLE, FrLa.— Negotiations are 
pending in this city for the sale of the Jack- 
sonville street car line to Mr. George J. Bald- 
win, of Savannah, who is in the city repre- 
senting northern capitalists, and is now 
looking over the property with a possible 
purchase in view. The Jacksonville Street 
Railway is valuable property and it has been 
a paying investment for years. It is 
splendidly equipped, and penetrates every 
suburb of Jacksonville, and extends to the 
city cemetery and to Phenix Park and has 
no opposition. 


OcpENSBURG, N. Y.—Chester Snyder, as 
trustee for a syndicate of ten Pennsylvania 
capitalists, has purchased all the bonds of 
the Ogdensburg street railway not held by 
the syndicate at par value, and also paid all 
outstanding indebtedness, taking full con- 
trol and ownership. G. C. Davis, of Easton, 
Pa., was placed in charge as manager. 
All the stock of the Ogdenburg Gas 
Company is arranged for by the Pennsyl- 
vanians, who already hold the entire stock 
of the Ogdensburg Power and Light Com- 
pany. The bonds and indebtedness of these 
companies represent nearly $300,000. 


NEw ORLEANS, La.—It has been announced 
that the street railway and electric light- 
ing company of New Orleans are to be 
consolidated with a capitalization of 
$80,000,000. A corporation known as the 
New Orleans Railways Company has been 
organized with the above capitalization, 
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divided into $40,000,000 four and one-half 
per cent sinking fund mortgage bonds, 
$10,000,000 four per cent cumulative pre- 
ferred stock, and $30,000,000 common stock. 


NEW INCORPORATIONS 


HARRISBURG, Pa.—Beaver Valley Water 
Power Company, Eastville. $1,000. 


PIERRE, S. Dax.—The Buck Electric Com- 
pany. $1,000,000. Incorporators: S. P. 
Second, I. W. Gardner, R. M. J. Tallman. 


SPRINGFIELD, ILL.—Carbondale Telephone 
Company, Carbondale. $5,000. Incor- 
porators: J. B. Bundy, D. B. Parkinson, 
D. M. Parkinson. 


DENVER, CoL.— Larimer Light and Power 
Company, Fort Collins. $100,000. Incor- 
porators: Irving W. Bonbright, Leonard E. 
Curtis and Franklin E. Brooks. 


MapbIson, Wis.—Farmers’ Telephone Com- 
pany, Leeds; $5,000; incorporators: George 
Kronche, Jay Brady and H. J. Kronche. 
Kenosha Electric Railway Company; $10,- 
000; inmcorporators: Gerald R. McDowell, 
H. M. Baldwin and Jacob Kronche. 


HELENA, Mont.—The Montana Power and 
Transmission Company, incorporated under 
the laws of New Jersey, where it is carry- 
ing on business on the Big Hole River, filed 
its statement with the Secretary of State, 
showing its capical to be $1,000,000 and its 
liabilities $813,000. 


Dover, DEL.—Tonopah Water and Power 
Company, of Carson City, Nev., to furnish 
water and electricity for use of lighting, 
heating or any other purposes. $1,500,000. 
Incorporators: Lewis H. Rogers, J. A. Yer- 
rington, Carson City, Nev.; J. H. Daskell, 
Sandy Hill, N. Y.; J. W. Gardner, Brooklyn, 
N. Y. 


JERSEY City, N. J.—Ritzer Transformer 
Manufacturing Company, 15 Exchange 
Place, Jersey City, N. J.; $100,000; incor- 
porators:Conrad J. Ritzer, William E. Van- 
demorg, Thornton Parker. Woodbourne Elec- 
tric Light, Heat and Power Company, Sus- 
sex, N. J.; $30,000; incorporators: Harvey D. 
Van Grasbeck, Charles H. Crisman, John L. 
Swayge. 


LOUISVILLE, Ky.—The Louisville & Mt. 
Washington Electric Railway. $10,000, to 
be increased to $400,000. Incorporators: 


A. S. Rice, Cynthiana, Ky.; Younger Alex- 
ander, Lexington, president of the Lexing- 
ton & Georgetown railway; William Adams, 
Lexington; E. B. Berry, Cynthiana; N. S. 
Keith, Cincinnati; C. C. Tennis, Pittsburg; 
Peyton N. Clarke, Louisville; Clint C. 
McClarty, Louisville, and John J. McHenry 
and L. H. McHenry, Louisville. 


CoLuMBUs, OHIo—The Mahoning Valley 
Railway Company, Youngstown, increased 
its capital stock from $1,500,000 to $2,- 
500,000. Warrensville Telephone Company, 
Warrensville; $5,000. Bellefontaine & Sid- 
ney Electric Railway Company, Bellefon- 
taine; $10,000. Citizens’ Telephone Com- 
pany, Beaver, increased its capital from 
$20,000 to $40,000. Collingwood Horney 
Telephone Company, Collingwood, increased 
its capital from $30,000 to $40,000. 
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May 31, 1902 


ELECTRICAL SECURITIES 


Prices in almost all lines during the week 
just closed have advanced steadily, the gen- 
eral trend of conditions being steadily up- 
ward. As compared to a week ago many ma- 
terial gains in prices are indicated. The out- 
side public still stays obstinately out of the 
market, and many commission firms are feel- 
ing severely the continued reduction in busi- 
ness. The steady and almost uninterrupted 
daily improvement in security values is all 
the more significant and satisfactory, as it 
has been made in the face of the bad condi- 
tions due to the coal strike, the entire mar- 
ket seeming to have broken away from this 
labor controversy as a factor. The main 
causes for improvement are to be found in 
the favorable developments made in the 
monetary situation, the better crop outlook, 
and the hopeful anticipations for an early 
settlement of the South African war. This 
latter condition has stimulated British, as 
well as Continental markets, and foreign 
buying of American stocks has been an im- 
portant local financiai factor. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY 24, 

New York: Closing 
Brooklyn. R: “Tea osc-ei wade eee es 68% 
CON? \GASiss nee tig Rade ee eee a eo 223 
Gens. 166 vi24 al achc aan bere 315 
Kings’ Co: BleC.ceacaevadcewanwe es 196 
Man. Blo t4i66 se265 olin arate ie aes 133 
Met: Sts RY siae etka tara ENEN 150 
N. Y. & N. J. Tel. COissciweccea cas 176 
Westinghouse Mfg. Co............ 215 


New York & New Jersey Telephone sold 
auring the week in odd lots at prices rang- 
ing from 176 to 178, five Telephone bonds 
selling at 114 with interest. There 1s less 
and less of this stock upon the market as 
time goes on, and it is apparent that those 
who are the holders of it are not inclined 
to part with it, owing to their calculations 
that they have in hand a pretty good thing. 

There was considerable activity in Brook- 
lyn Rapid Transit during the latter part of 
the week, with considerable buying. In con- 
nection with the Brooklyn Rapid Transit, 
the provisions of the tunnel contract pub- 
lished iast week are interesting in view of 
the fact that the Brooklyn Rapid Transit 


Company is expected to become a bidder. The’ 


total gross earnings of the Brooklyn Heights 
and Kings County and Suburban for this 
year are $2,807,015, or an increase over last 
year of $156,781. Operating expenses for the 
1902 quarter were $1,979,661, as against 
$1,776,213 in 1891. 


Boston: Closing 
Am. Telep. & Tel..........e0-0e0. 179 
Edison Elec....... ccc ccc e cc eaeees 276 
Mass. Elec. pf.......ccce wee cccce 96% 
New England Tel..........eeeee0. 147 


Western Telephone & Telegraph... 101 


The earnings of the Boston Elevated are 
said to be exceedingly heavy, the few last 
Sundays in this month having been record 
days in the earning capacity. The pro- 
posed issue of $5,000,000 of new preferred 
stock by the Massachusetts Electric Com- 
pany is looked upon very favorably by those 
who already hold stock. There has been 
good buying of the common by both Boston 


and New York interests. It is understood 
that in the further expansion of the road it 
is not intended to increase the common 


stock. 


Philadelphia : Closing. 
Elec. Co. of America.............. 7 
Elec. Stor. Bat. C..........e eee 82 
Elec. Stor. Bat. pf..........25-0000- 83 
Philadelphia Elec..............0.4. 51, 
Unioh Traction........sssesssse.. 403% 
United G. I. CO......ssesoseeroseo 10314 


The Philadelphia Electric Company has 
declared a dividend of 15 cents, payable June 
16 to stockholders of record May 31. John 
M. Mack has been elected a director of the 
Union Traction Company, of Philadelphia, 
succeeding Thomas Dolan, resigned. 


Chicago: Closing. 
Chicago Edison Light............ 175 
Chicago Telep...........0.cceevee 170 
Metropolitan El. pf................ 90 
National Carbon..............008% 25 
National Carbon pf.............-. 95 
Union Traction................005 18% 
Union Traction pf................ 51 


TELEPHONE AND TELEGRAPH 


Syracuse, N. Y.—The American Telephone 
and Telegraph Company will begin in a 
short time ‘ue construction of a new long- 
distance te!cphone line connect'nge Syracuse 
and other cities with Canadian cities. 


San FRANcisco, CaLt.—The Pacific States 
Telephone and Telegraph Company has a 
large repair shop at San Francisco, Cal., 
where there are employed about 150 men 
and boys on work which comes in from all 
over the coast. 


New York, N. Y.—It has been announced 
that the Pennsylvania Railroad will not con- 
tinue its contract with the Western Union 
Telegraph Company for use of its wires after 
June 1, 1902. It is believed that closer re- 
lations will be established with the Postal 
Telegraph Company. 


FALL River, Mass.—The Fall River Auto- 
matic Telephone Company increased the 
number of its subscriber3 during the first 
six months of operation about sixty-two per 
cent and has now about 800 telephones in 
service. The underground system, pole 
lines, exchange building and central station 
equipment have capacity for 3,000 subscrib- 
ers. 

PHILADELPHIA, Pa.—An opinion has been 
handed down by Judge Dallas in the United 
States Circuit Court, refusing an injunction 
in the equity proceeding brought by the 
Western Electric Company, of Chicago, 
against the Keystone Telephone Company, of 
Philadelphia. The Western company sought 
to have the defendant restrained from mak- 
ing an alleged infringement upon its patent 
for telephone switchboards. 


WICHITA, Kan.—A new long-distance tele- 
phone line connecting Wichita with points in 
Uklahoma and Kansas is now being con- 
structed in Oklahoma from El Reno. The 
line has been constructed to Mangum, Gran- 


ite, Hubbard and Chickasa and will be run ` 


on to Wichita and thence to Topeka and 
Kansas City. The company is known as the 
Topeka & El Reno Telephone Company, and 
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will establish local exchanges in each of the 
cities through which it passes. 


MENOMINEE, Micu.—It is announced that 
an independent telephone line will be put 
through this summer between Duluth, con- 
necting the cities of the Fox River Valley in 
Wisconsin. It is proposed to install a serv- 
ice owned and controlled by a company oper- 
ated with Green Bay capital. A new toll 
system is being organized coming from 
Duluth through the upper peninsula of 
Michigan and Wisconsin, and finally con- 
necting with another system at Chicago. 


TorpeKa, Kan.—It is understood that plans 
are being worked up whereby several of the 
independent telephone companies in Kansas 
are to be consolidated into one new com- 
pany. Mr. C. S. Jobes is the leading spirit 
of the organization, and ıı is said that a 
number of prominent Kansas men, includ- 
ing Frank Brown, J. C. O. Myers, Cyrus 
Leland and Morton Albor, are associated with 
him in this issue. It is expected that it will 
take about $750,000 to complete the deal and 
equip the lines with the latest and most im- 
proved appliances. 


RocHEsTER, N. Y.—A decision has been 
filed by the referee, Theodore E. Hancock. 
by which the Bell Telephone Company. has 
gained a case whose importance is consid- 
ered of ver” great extent. The city of 
Rochester is the plaintiff in the proceedings, 
which were begun in 1899, to restrain the 
Bell Telephone Company from completing 
a conduit which it had begun to construct in 
Oxford street, and to compel the company 
to place its cables in the conduit of the 
Rochester Gas and Electric Company in that 
street. The referee decides the case upon 
the ground that ıt is dangerous to place tele- 
phone wire in the same conduit with elec- 
tric lighting and power wires. 


| LEGAL NOTES ) 


INJURY FROM BLECTRIC LIGHT APPLIANCE— 
Continued use by a storekeeper of an appli- 
ance for hanging up and carrying about a 
movable electric light which is defective be- 
cause of insufficient insulation is held in 
Griffin vs. Jackson Light and Power Com- 
pany (Mich.), 55 L. R. A. 318, to be an in- 
tervening agency between the negligence 
of the company in failing to keep the appli- 
ance properly insulated, and an injury to a 
stranger attempting to use the light while 
delivering goods in che store so that he can 
not hold the company liable for the injury. 


THE RIGHTS OF A TELEPHONE COMPANY—A 
telephone company, although having a 
monopoly of the business in a particular city, 
is held in Gardner vs. Providence Telephone 
Company (R. I.), 55 L. R. A. 113, to have a 
right to deprive a customer of service upon 
his refusal to discontinue the use in connec- 
tion with its wires on his premises of exten- 
sion instruments not furnished by it where 
it is able and willing to furnish such instru- 
ments upon reasonable terms. A telephone 
company is held in state ex rel Gwynn vs. 
Citizens’ Telephone Company (S. C.), 55 L. 
R. A. 139, to have no right to impose as a 
condition of extending its facilities to one 
desirous of obtaining them an agreement not 
to use a rival system, 
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INDUSTRIAL ITEMS 


A. L. Ibe & Sons, Springfield, Ill., have 
made an unusually large number of sales of 
“Ideal” engines during the last month. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill., reports that its orders for Packard 
incandescent lamps have broken the record 
for recent months. 


Tue Direct UNITED Srates CABLE CoM- 
PANY, on account of the demolishment of 
the building at 40 Broadway, has just moved 
its main office into new quarters at 60 New 
street, New York city. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
of Philadelphia, Pa., has issued an interest- 
ing and instructive treatise on the storage 
battery in the commercial operation of elec- 
tric automobiles, by W. H. Palmer, Jr. 


TUE EASTERN AUTOMATIC TELEPHONE CoM- 
PANY announces that it has removed its 
offices to 161 Summer street, rooms 53 and 
54, near South Station, Boston. The new 
telephone number will be 1474-4 Oxford. 


THE SPRAGUE ELECTRIC COMPANY, New 
York city, has equipped the plant of the 
United States Playing Card Company, Cin- 
cinnati, Ohio, with a complete outtit of 
motors for electrotyping and engraving 
machines. | 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPANY has contracts for equipping ex- 
changes in Milton, Iowa; Gaylord, Mich.; 
Flushing, Ohio; Dallas, Pa.; Herndon, Va.; 
Wadena, Minn.; Johnstown, Pa., and Saf- 
ford, Ariz. 


THE MONTAUK FIRE DETECTING WIRE CoM- 
PANY is very successfully installing its fire 
detecting wire in apartment-houses and busi- 
ness installations. Several testimonials re- 
cently received by the company endorse 
very highly the utility of the apparatus. 


Tuk ELECTRIC APPLIANCE CoMPANY, Chi- 
cago, Ill., reports that its sales of incandes- 
cent lamps have become so large that it has 
been found necessary to make special ar- 
rangements, both in the office and shipping 
forces, to handle this branch of the business. 


THE LORAIN STEEL Company, Lorain, Ohio, 
and Johnstown, Pa., is advising its patrons 
that its New York city offices have been 
moved from the Battery Park Building to 
new offices in the Century Building, 74 
Broadway, New York city, on the nineteenth 
floor. 


CONVERSE TRANSFORMER COMPANY, 
Pittsburg. Pa., manufactures transformers 
for lighting. power for special uses. This 
company makes a specialty of transformers 
for high-voltage achievements, at the same 
time not overlooking the requirements in 
smaller or lower voltage transformers. 


THE 


THE EMERSON ELECTRIC MANUFACTURING 
ComMPANY, St. Louis, Mo., is meeting with 
great success in sales of its 1902 fan motors 
and ceiling fans for alternating current. A 
beautiful catalogue in colors, with numerous 
half-tone illustrations and ample descriptive 
matter, will be mailed on request. 
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THE PAYNE ENGINEERING CoMPANY, New 
York city, is sending out a neat pamphlet in 
which has been reprinted an article from 
the January and February numbers of the 
Engineering Magazine on the “Economy of 
Isolated Electric Plants,” by Isaac D. Par- 
sons. This will no doubt be of great inter- 
est to many in the electrical field. 


THE STIRLING CoMPANY, manufacturer of 
water-tube safety boilers, with general 
offices in Chicago, Ill, has moved its New 
York office from the Havemeyer Building, 
at 26 Cortlandt street, to new quarters in 
the Engineering Building, 114 to 118 Liberty 
streec, New York, room 907. The telephone 
number will still be 1480 Cortlandt. 


Tie CRUSE CONTROLLABLE SUPERHEATER 
Company, Salfield, Manchester, England, has 
favored some of its friends in this country 
with a handsome pamphlet on ‘‘Superheat- 
ing and Superheaters.” This is interesting 
and instructive in a very high degree, and 
is replete with carefully executed diagrams 
and tables pertaining to this phase of en- 
gineering. 


THE AMERICAN BLOWER COMPANY, Detroit, 
Mich., has issued two splendid bulletins, No. 
139 illustrating its dry-kiln apparatus, and 
No. 140 illustrating its disc ventilating fans. 
Both of these catalogues are splendidly 
printed, and added interest is given to the 
work by numerous half-tone engravings, the 
letterpress being very comprehensive and 
carefully arranged. 


Messrs. McKeNNy & WATERBURY, 181 
Franklin street, Boston, Mass., note among 
several large contracts received during the 
week, for electric and gas lighting fixtures, 
the Light Guard Armory, Bedford Home 
for Aged Women in Boston, Samoset Hotel, 
Bay Point, Me., and several summer cot- 
tages in New England and over 100 apart- 
ments in Boston and suburbs. 


THE UNION SWITCH AND SIGNAL COMPANY, 
Swissvale, Pa., has been awarded by the 
Delaware, Lackawanna & Western Railroad 
an order for 125 Union electric two-arm 
semaphore signals, relays and other material 
for the equipment of forty miles of double 
track with automatic block signals. This 
is the third large order placed with this 
company for this type of signal of which 
there are now 286 in use on the Delaware, 
Lackawanna & Western. 

THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTURLNG CoMPANY, Pittsburg, Pa., has re- 
cently issued an interesting and attractive 
circular describing electrical motor vehicle 
equipments. This company has for five 
vears supplied motors to the electrical in- 
dustry, and is now offering a complete line 
of standard automobile equipments, com- 
prising everything of an electrical nature, 
except storage batteries, pertaining to the 
motive power of an electric vehicle of any 
type or size. The circular will be sent upon 
request. 


Turk COMMERCIAL ELECTRICAL SUPPLY CoM- 
PANY, St. Louis, Mo., has secured the con- 
tract for supplying the electrical fittings on 
the exposition grounds, amounting to $36,- 
895. The material to be supplied represents 
electrical fittings of every description, in- 
cluding cutouts, plugs for fuses, glass and 
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porcelain knobs, wire, porcelain tubes, cleat 


receptacles, glass insulators, ceiling rosettes, 


fusible attachment plugs and other fixtures. 
Mr. Wm. F. Nolker is president, Mr. L. T. 
Nolker, vice-president and treasurer, and 
Mr. W. H. Nolker, secretary, of this com- 
pany. 

THE SPRAGUE ELECTRIC COMPANY, New 
York city, has found it necessary, owing to 
the increasing business of its Boston office, 
to move from 176 Federal street to the 
Weld Building, where it will be pleased to 
receive communications to this point in 
future. A large number of men, represent- 
ing the various departments of this com- 
pany, spent a very pleasant day on Satur- 
day, May 17,-at New Dorp, S. I. The office 
and sales department, under whose manage- 
ment this outing was given, had a thor- 
oughly enjoyable time, and the affair has 
been voted on all sides a great success. 


TIHE AMERICAN INTERIOR CONDUIT CoM- 
PANY, Waukegan, Wis., is the sole manufac- 
turer of “Richmondt” electro-galvanized con- 
duit fittings. With this conduit the deposit 
of zinc is heavy enough to form an absolute 
protection against rust and adheres so per- 
fectly to the metal that it will not peel, 
scrape or chip off no matter how roughly 
the conduit may be handled. The couplings 
may be started by hand without first run- 
ning over the thread with a die, as there is 
no enamel to be removed. The composition 
of the exterior surface is such that any 
covering of paint may be readily applied, 
the zinc taking the paint with great facility. 
Mr. William S. Brown is the New York 
sales agent, with headquarters at 39-41 
Cortlandt street. 


THE THOMAS S. CLARKSON Memorial School 
of Technology at Potsdam, N. Y., will hold 
its graduating exercise in June, 1902. The 
list of graduating theses is a splendid one, 
and embraces the following interesting sub- 
jects: “Development of the Water Power of 
High Falls on Deer River.” “A Study of 
the Possibilities of the Development of 
Water Power on the Indian River.” “A 
Design for a Power Plant on the Indian 
River.” “Investigation of the Properties of 
Liquid Condensers.” “Infiuence of Chemical 
Composition on the Electric Conductivity 
of Wrought Iron and Soft Steels.” “Per- 
formance of a Motor-Generator Set vs. a 
Rotary Converter of the Same Capacity.” 
“The Design, Construction and Perform- 
ance of an Experimental Polyphase Trans- 
mission Line.” “An Experimentai Study of 
a Single-Phase Induction Motor.” ‘Instal- 
lation of and Experiments on a Fifteen- 
Horse-Power Otto Gas Engine.” “Experi- 
ments on the Flow of Steam through 
Rectangular Orifices.” “Design of a Com- 
pound Marine Engine.” 


OBITUARY NOTICE 


Mr. W. J. Murpuy, chief electrician of the 
cableship Grappler and a very well-known 
British cable telegraph engineer, with eight 
other British telegraph engineers and offi- 
cers, was killed by the destruction of that 
vessel in the harbor of St. Pierre, Mar- 
tinique, during the recent volcanic ex- 
plosions, 
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The great strides that have been made 
in electrical power transmission are no- 
where better exemplified than in the fine 
plant of the Missouri River Power Com- 
pany, illustrated and described in this 
issue. In this plant a tension of 50,000 
volts 1s used on the transmission line for 
Such elec- 
trical pressures as this were unheard of 
five years ago, and would have been in- 
credible ten years ago. The fact that such 
pressures can be safely and certainly han- 
dled in commercial service speaks much 
for the perfection of modern apparatus 


and systems. 


THE INSTITUTE'S SUMMER CONVEN- 
TION. 


The preliminary programme of the 
nineteenth annual convention of the 
American Institute of Electrical En- 
gineers has just been made public. The 
meeting will be held on June 18-21 in- 
clusive, at Great Barrington, Mass., which 
is famous as being the site of the first 
alternating-current electric lighting plant 
to be installed in the United States. 

The four days will be devoted, re- 
spectively, to the steam turbine, to elec- 
tric railroading, to the education of elec- 
trical engineers, and to the reading and 
discussion of mathematical and technical 
papers. The address of the president will 
be upon the education of an electrical en- 
wineer, and already nineteen papers upon 
subjects of general engineering interest 
have been listed. A list of these will be 
found elsewhere in this issue. An elab- 
orate programme of entertainments, in- 
cluding a reception, a dance, a lantern- 
slide exhibition with five-minute talks by 
various members, driving, golf and a visit 
to Pittsfield, has been arranged. The 
outlook for an interesting and pleasant 
occasion 1s perhaps better than ever before. 
Great Barrington is one of the chain of 
beautiful towns that are the summer capi- 
tals of the Berkshire Hills. It is sur- 
rounded by a highly cultivated country, 
abounding in beautiful views and inter- 
sected in every direction with excellent 
roads. The Institute will enjoy the ad- 
vantage of freedom from the disturbing 
influences of great cities and expositions, 
and will be able to concentrate itself fully 
upon the programme and the work in 
hand. 

With all the natural charms which this 
region possesses to supplement the valu- 
able programme that has been provided 
by an exceptionally efficient committee, it 


is believed that this meeting will be the 
most interesting—as it certainly promises 
to be the most enjoyable—that the In- 
stitute has ever had. 
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AUTOMOBILISM. 

The distressing tragedy at the races of 
the Automobile Club of America last Sat- 
urday calls pointed attention to a feature 
of automobilism as now practised by en- 
thusiastie advocates of that sport in this 
country. The history of the bicycle is 
being in some degree paralleled, and a 
machine containing every element of 
value, and potential abilities so great that 
we can now only recognize our inability 
to see the full possibility of its develop- 
ment, is being seriously damaged in the 
house of its friends by injudicious ex- 
ploitation. 

The purely sporting side of automobil- 
ism makes of these machines racing 
mechanisms. ‘The question of utility is 
entirely sacrificed, in the models prepared 
to compete for speed records, to the main- 
tenance of a tremendous speed for a short 
distance. Seeing that speed is simply a 
question of weight and power, it is a little 
hard to understand where the element of 
sport comes in when purely mechanical 
contrivances are raced against one another, 
unless it may be the inevitable and serious 
danger that attends their operation. Be 
this as it may, the practice of fast driving 
of automobiles, already seriously dis- 
couraged by the law, is now responsible 
for an increasing and perhaps unreason- 
able public sentiment against automo- 
biles of any sort whatever. 

The machine whose brief career last 
Saturday caused the death of two persons 
and serious injury to several others was 
absolutely useless for any purpose what- 
ever, except the establishing of a speed 
record that, in the nature of things, would 
last only until a more powerful machine 
was constructed. It appears that the ac- 
cident was due to too light mechanical 
From the 
broader view it makes little difference to 
what the accident was due. The fact 
remains that a foolish sport has received 


construction of the wheels. 


a severe discouragement, 
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The development of the automobile, 
particularly of the electrical variety, will 
not proceed along the lines of racing ma- 
chines. The bicycle seemed to bid fair to 
become one of the most valuable and use- 
ful inventions of its epoch. No sooner, 
however, Was it seized upon as a machine 
for the establishing of racing records than 
the general public interest in it as a 
vehicle of transportation waned, and to- 
day the bicycle industry is seriously em- 
barrassed by this lack of popular apprecia- 
tion of the really excellent qualities of the 
machine. Inevitably the same thing will 
happen to the automobile if the public 
come to regard it simply as a dangerous 
The 


same money, the same ingenuity and the 


contrivance for sporting purposes. 


same engineering skill displayed in con- 
structing an electric automobile to cover 
a mile in forty-odd seconds would very 
likely have resulted in building a machine 
that would transport a truckload of goods 
at four miles an hour over cobblestone 
pavements in commercial competition with 
horses. This 1s the sort of thing that we 
want to sec. The development of racing 
machines is unquestionably doing the 


automobile industry a serious injury. 


ELECTRICAL ENGINEER VOLUNTEERS. 

At its last meeting the American In- 
stitute of Electrical Engineers discussed 
a subject which is of no small importance 
—the possible formation of an auxiliary 
military corps of electrical engineer vol- 
unteers. It is to be hoped that the agita- 
tion of the subject will not stop with this 
discussion but will eventuate in the for- 
mation of such a volunteer corps, which 
can not fail to be of high and permanent 
value. 

In Great Britain there has existed for 
some time a corps known as the Royal 
Volunteer Electrical Engineers. These 
volunteers consist for the most part of 
electrical artisans of various classes, 
officered by engineers, and were for sev- 
eral years given drills twice a year in the 
various emergency methods which they 
would have to encounter in actual war- 
fare. These drills include boat drills, the 


laying and destruction of submarine 
cables, the planting of land and sub- 


marine mines, the installation of field 
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telegraphs and telephones, the application 
of searchlights, ete., and even of X-rays. 
in South 


Africa the corps went to the front under 


At the outbreak of the war 


Majer R. E. B. Compton, a well-known 
electrical engineer, and has recently re- 
turned, having covered itself with distine- 
tion and proven of great value and im- 
portance as a field auxiliary to the regular 
army. 

The situation in South Africa was such 
as to leave the corps less opportunity to 
exhibit its professional skill than almost 
any other war that could be imagined. 
Notwithstanding this fact, the high value 
of this technical auxihary was proven over 
and over again in the maintenance of 
communication and other works con- 
ducted by them. 

So able an oflicer as General A. W. 
Greely has given his hearty sanetion to 
the idea of enlisting this volunteer corps. 
In his remarks before the Institute— 
which are quoted elsewhere in this issue— 
he laid peculiar stress upon the fact that 
in military affairs electricity could play 
to-day even a more important part than it 
does in civil affairs. He showed how it 
was a patriotic duty to make use of 
every possible advantage which science 
and engineering could bring to the assist- 
ance of the army or the navy in maintain- 
ing their efficiency and in making their 
operations more certain and satisfactory. 
For this work the electrical engineer and 
artisan must be called upon. Electrical 
apparatus can no longer be improvised, 
and the increasing complexity and extent 
of the subject make it impossible for the 
soldier or the sailor to have a proper 
working knowledge of it. For these rea- 
sons the services of a technical corps 
would be invaluable in the event of a war. 

Nor can such a corps be improvised. 
Under modern conditions wars break out 
with great swiftness, and the advantage 
often lies with that side which strikes the 
If we 


were to become involved in an interna- 


first blow and in the shortest time. 


tional dispute, the time between the decla- 
ration of war and the commencement of 
active hostilities would be far too short to 
organize and drill such a body of men as 
has been indicated. The organization and 


drilling ought to begin now, not only as 
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a preparation for war, but also as a school 
in Which the men would be sure to learn 
much of great advantage to them in all 
their connections. It is believed that such 
a service would be very popular, and 
doubtless the army and navy authorities 
would do all in their power to encourage 
its formation and to admit it, possibly, to 
field manc@uvres as a part of its drill and 
cducation. It is interesting to note that 
in the New York State National Guard 
some movement looking to this varicty of 
organization has already been made. This 
is at least an indication of the ease with 
Which volunteers could be had, and the 
popularity of technical service. 


With the setting in of the extremely 
warm season in the belt occupied by the 
busy centres of population, to all those 
people who must perforee ride daily or 
even make occasional trips upon railways 
parts or all of which run underground, the 
extreme discomfort which the use of steam 
as a motive power brings is made distress- 
ingly evident. 

The principal souree of annoyance is 
in the fact that, in order to keep the foul 
fumes and steam, to say nothing of the 
particles which are constantly thrown into 
circulation, from entering the cars, the 
doors and windows must be kept tightly 
closed during the passage of the train 
through the tunnel. Be the distance 
traversed ever so small, the distress which 
this condition occasions is a matter of no 
inconsidcrable moment. 

Where the electric traction system has 
been installed for the purpose of trans- 
porting passenger traffic by means of a 
subway, it has been claimed, and there 1s 
no doubt but that there is much merit in 


the claim, that the subway portion of the 
trip is by far the most comfortable. From 
time to time medical practitioners of 
greater or less eminence have decried 
against the subterranean transportation of 
passenger traffic under any condition of 
motive power, claiming that even under 
the most favorable conditions of ventila- 
tion the souree of danger from the vitia- 
tion of the atmosphere is alarming in its 
magnitude. Whatever may be the true 
scientific status of the element of danger 
from a physical point of view in subway 
transportation, the public very generally 
is now looking to the underground elec- 
tric railway as the only means for solving 
the problem of comfortable city-wise 
transportation. eke 
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SOME NOTES ON EUROPEAN PRACTICE 
IN ELECTRIC TRACTION WITH THREE- 
PHASE ALTERNATING CURRENTS. 


BY CARL L. DE MURALT. 


—_— 


(Conclud-d from page 718.) 

One of the freight locomotives is shown 
in Figs. 12 and 13. They are designed 
for a speed of nineteen and one-half kilo- 
watts (about twelve miles) per hour, and 
will haul a weight of 100 tons (not in- 
cluding their own weight) up the stcep- 
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The length of the line from Lecco to 
Chiavenna is 65 km. (40 miles), the 
branch from Colico to Sondrio 41 km. 
(25 miles). The gauge is normal, equal 
to 1.43 m. The normal speed is 60 km. 
(37 miles) per hour for passenger trains, 
and 30 km. for freight trains. It is evi- 
dent that under these conditions it would 
have been somewhat difficult to handle 
the traffic with 750 or even 1,000 volts, 
and it was therefore decided to adopt a 


higher voltage. Tests made in the Alt- 


tee 
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Fio. 14.—PassENGER CAR WITH TRAILER. 


est grade of 2.5 per cent. The weight of 
a locomotive complete is thirty tons, 
equally divided between two axles. Two 
motors of 150 horse-power cach are 
mounted on a common shaft half 
way between these two axles and drive by 
means of a reduction gear first an inter- 
mediary axle and from this axle by means 
of connecting rods all four driving wheels. 
These are 1.23 m. (almost exactly four 
feet) in diameter. A common rheostat 
serves for starting both motors and there 
is a controller on each platform as in the 
case of the passenger cars. The same 
measuring instruments are also to be 
found, as well as a Westinghouse and an 
additional hand brake. 

This railway has now been in successful 
operation for almost three years. It was 
eguipped by Brown, Boveri & Company, 
of Baden, Switzerland, as well as the 
other Swiss lines mentioned. Later on 
some actual results obtained on this road 
will be given, but attention is directed 
first to three experimental lines recently 
installed for the purpose of ascertaining 
the conditions met on long trunk lines 
with higher voltages and very high speeds. 

Lecco-Colico-Sondrio-Chiavenna Rail- 
way—In 1901 Ganz & Company, of Buda- 
pest, finished the electric equipment of 
what is usnally called the Valtellina Rail- 
way in the northern part of Italy. 


Ofen shipyard, near Budapest, showed 
3,000 volts to be very suitable for the 


- purpose, and this is the line voltage defin- 


itely chosen for this road. The power 
station generates 20,000 volts at 15 eveles 
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shows passenger automobiles weighing 
50 tons, and freight locomotives weigh- 
ing 40 tons each. Both are of the double 
bogie type, with one motor of 150 horse- 
power on each of the four driving axles. 
These motors are mounted direct on hol- 
low shafts in the axles, driving the latter 
by means of a flexible coupling. For the 
passenger cars the so-called “cascade” 
connection is made use of, two of the 
motors being connected to the 3,000 volts 
directly, the other two to the 300 volts in- 
duced in the rotors of the first two. Thus 
half normal speed is obtained and a cer- 
tain economy in starting. The freight 
locomotives, however, use resistances only 
for starting purposes. 

Fig. 14 shows one of the passenger cars 
with a trailer. The contact device is of 
the roller type, two copper rollers 40 cm. 
long being separated by a piece of hard 
wood 12 cm. long, saturated with paraffin 
under pressure. In the interior of the 
cars the high tension is carried in iron 
pipes insulated inside and connected to 
earth. The current enters the stators of 
the motors after passing a high-tension 
switch placed in a separate chamber. 
Thus all possible means have been em- 
ployed to ensure absolute safcty to the 
passengers. Trial runs have been made 
on this line, but several details seem to 
need to be perfected, and the line is not 
vet open for traffic. 

Tests at Grosslichterfelde—Still higher 


Fic, 15,—SnowinG Contact MAKING DEVICE. 


per second; 12 transformers, of 300 kilo- 
watts each, along the line about 10 km. 
from each other reduce this to 3,000 volts. 
For short periods these transformers can 
give three times their normal output with 
a six per cent drop in voltage. There are 
two 8 mm. trolley wires, the track serving 
as a third conductor. The rolling stock 


voltages were used by Siemens & Halske 
in 1899 and 1900 during extensive tests 
made on the Teltower Road between 
Grosslichterfelde and Zehlendorf on a 
specially constructed test track a little 
over one mile long, normal gauge, with 
curves of 200, 100 and 40 m. radius. On 
account of the traffic on this public road 
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the contact line had to be placed on one 
side of the road, and, for the same rea- 
sons, a guard-wire net had to be fixed 
under all wires. The main object of these 
tests was to find a suitable contact device 
and the best possible line construction to 
handle a current of 10,000 volts and at 
car speeds up to 60 km. (37 miles). 

The first tests were made with a device 
making contact with the line from above, 
as shown on Fig. 15. The line wire was 
fastened to triple petticoat porcelain in- 
sulators by means of special brass pieces. 
The insulators were mounted on wooden 
cross-arins of different lengths, which were 
hinged to iron poles in such a way as to 
permit the tension in the wires to be 
equalized without difficulty. The three 
wires formed an inclined plane, as can 
clearly be seen from the photograph. 

Later the line construction was changed 
and arranged for making contact from 
the side. The three wires were placed in 
a vertical plane with distances of about 
one yard from one another. The wooden 
cross-arms were replaced by eliptically 
curved angle irons provided with a guy 
wire, to which the insulators were fas- 
tened inclined toward the track. The line 
and the corresponding contact devices are 
clearly shown in Fig. 16. 

In both cases tests were made with line 
voltages of 750, 2,000 and 10,000 volts. 
The locomotive was fitted with two three- 
phase induction motors, one on each axle 
and each for 30 horse-power normal and 
120 horse-power maximum output at 600 
volts. With 850 volts the output would 
be increased to 200 horse-power per motor. 
These motors had interchangeable arma- 
tures so that they could be used for 750 
or for 2,000 volts directly with the line 
voltage. For the tests with 10,000 volts 
on the line, a transformer was installed 
on the locomotive to transform down to 
750 volts. There were two different re- 
duction gears which could be inserted al- 
ternately, one for 40 km. an hour, the 
other for 60 km. an hour. The total 
weight of the locomotive, completely 
equipped, was 16 tons. 

From the tests made the following re- 
sults were deduced : 

1. It is entirely feasible to use line volt- 
ages up to 10,000 volts, and the necessary 
energy could be taken from the line in 
each case without difficulty. 

2. The contact from the side is rather 
the better of the two. 

The Zossen Railway—These results 
were availed of for the tests which are 
now being made on the normal gauge line 
from Marienfelde to Zossen, about 15 
miles long, where the line voltage is 10,- 
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000 volts at 45 to 50 periods per second, 
and the speeds attempted up to 220 km. 
(135 miles) an hour. 

It would be too far to go into details 
regarding these tests, which have not yet 
heen completed. Suffice it to say that as 
far as the electric equipment is concerned, 
they have been entirely satisfactory. The 
maximum speed obtained up to now is 
160 km. (100 miles) per hour. 

Fig. 17 shows one of the cars employed, 
and it will be noticed that line and con- 
tact device are shaped after the models 
used during the tests carried out on the 
Teltow road. There are four motors per 
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well indeed, starting on the 2.5 per cent 
grade without any trouble whatever. If, 
therefore, one of the four motors of a 
car should ever be temporarily out of 
order, the other three motors will be able 
to deal with a normal train alone. 

In actual service neither the motors nor 
the transformers show any appreciable 
rise in temperature. The transformers 
are, of course, under load for short periods 
only, say ten minutes at a time. Their 
size was therefore evidently not deter- 
mined by their heating but by the maxi- 
mum drop in voltage, which, in this case, 
was not quite ten per cent. 


Fic. 16.—SHowi1ne LINE AND ConrTact MAKING DEVICE. 


car, each of 250 horse-power normal and 
750 horse-power maximum output. The 
car, when completely equipped, weighs 90 
tons and is designed to take 50 passengers. 

Tests on the Burgdorf-Thun Railway— 
Following the programme laid down at 
the beginning, some special tests made on 
the Burgdorf-Thun Railway will be de- 
scribed. 

First the overload capacity of the pas- 
senger cars was tried. These cars were 
designed to haul normally a total train 
weight of 50 tons on all grades at a speed 
of 39 km. (24 miles) an hour. 

A test train was put together to weigh 
70 tons total—. e., 40 per cent overload 
—and the motors did their work very 


Fig. 18 shows in curve form the results 
of some startling tests made under three 
different conditions. 

(a) One motor car alone weighing 32 
tons. 

(b) One motor car hauling two trailers, 
total weight 55 tons. 

(c) One motor car hauling 
trailers, total weight 70 tons. 

The curves show speed, amperes per 
phase and volts as functions of time. The 
tests were made on the level and the con- 
troller manipulated so as to keep the cur- 
rent as nearly as possible constant at 200 
amperes. This represents actual working 
conditions. 

Readings were taken on the instru- 
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ments mounted on the car at regular in- 
tervals of five seconds, the usual em- 
ployé of the road acting as motorman. 
The automatic speed record made by the 
speed indicator corresponded very closely 
in each case with the curves thus obtained. 

It will be found that a weight of 32 
tons was brought up to a speed of 24 
miles an hour in about 32 seconds, a 
weight of 55 tons in about 57 seconds, 
and a weight of 70 tons in about 78 sec- 
onds. 

The total energy input up to the point 
where full speed was reached is some- 
thing like 1,600 watt-hours in the first case, 
3,000 watt-hours in the second case and 
3,900 watt-hours in the third case, or ap- 
proximately 52, 55 and 56 watt-hours per 
ton, respectively, a power-factor of 0.8 
heing used to calculate real energy. 
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given above for getting up full speed are 
rather better than has been obtained so far 
with continuous-current motors. 

Fig. 19 represents some readings taken 
during a regular time-table run of a nor- 
mal passenger train weighing 50 tons from 
Walkringen to Konalfingen, viz., up and 
down over the highest point of the road. 

It will be noticed that very severe grades 
were encountered. The curves show the 
normal speed up the grade to be about 38 
km., on the level stretch on the top about 
39 km. and on the down grade about 40 
km. or a slip of about two per cent both 
ways. 

The amperes curve clearly shows the 
difference between energy consumed in 
going up, and energy returned when com- 
ing down. Of course the power-factor will 
be different in the two cases, and the real 
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Fic. 17.—BERLIN-ZOSSEN EXPERIMENTAL CAR. 


These results appear to compare very 
favorably with such as have been recently 
obtained with continuous-current motors, 
and this in regard to time of getting up 
speed as well as in regard to energy con- 
sumed during acccleration. 

By the use of the series parallel con- 
troller continuous-current motors can be 
made to consume, I believe, as a minimum 
about 40 to 45 watt-hours per ton under 
similar conditions, which would be a little 
less than 80 per cent of the energy con- 
sumed by the above alternating-current 
motors. There is, however, this point to 
be taken into consideration, that the max- 
imum power input in the case of the 
alternating-current motors is not very 
much above the average input, while in 
the case of the continuous-current motor 
the energy curve has a very decided point, 
making the maximum input always more 
than 50 per cent and often 100 per cent 
more than the average input. The times 


amounts of consumed and returned energy 
can not be calculated from this curve. It 
is, however, interesting to see how ‘the 
voltage increases on the down grade 
thereby clearly indicating that the load 
is taken off. This test was made with the 
brakes wide open all the time and the 
motor resistances were used for starting 
purposes only. 

A further test showed that by inserting 
resistance in the motors while on the down 
grade the speed can be increased ma- 
terially and the speed reached on this oc- 
casion was about 44 km. on a down grade 
of about 1.4 per cent. 

Finally a test was made on a fully 
loaded train which was going up hill on 
a 2.5 per cent grade. It was suddenly 
changed to going down. All brakes were 
left open and yet the train settled on its 
downward trip at the normal speed of 
about 40 km. which was not exceeded. 
Then its direction was changed again and 
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the start was made without any difficulty 
whatever. 

Conclusione—From these tests we may 
draw some very interesting conclusions. 

I shall first sum up the results more 
especially in regard to the motors and the 
car equipment, which may be formulated 
as follows: i 

1. If properly designated, alternating- 
current motors can be made to start under 
full load with not more than normal full 
load running current. They will also 
start under a considerable overload. The 
only condition which has to be strictly 
observed in the case of alternating-current 
motors is that the drop in the line voltage 
may not exceed a certain percentage, say 
15 per cent to be on the safe side. In this 
respect the continuous-current system is 
more elastic and a continuous-current 
motor will start with full torque even 
under very low voltages. In practice there 
is, however, no reason for allowing ex- 
cessive drops in the line. Besides it would 
be easy to install on particularly exposed 
points transformers giving a somewhat 
higher secondary voltage in order to in- 
crease the torque of the motors in these 
cases. 

2. In regard to acceleration we may say 
that alternating-current motors are well 
adapted for accelerating quickly and uni- 
formly up to full speed. Compared with 
continuous-current motors they show a 
somewhat better, viz., shorter time to get 
up full speed, a somewhat increased 
amount of energy consumed during the 
acceleration and a smaller maximum en- 
ergy input. 

3. During the run we find the speed of 
the alternating-current motor to be prac- 
tically cdénstant on the level as well as on 
all grades, as it is dependent practically 
only on the number of cycles of the gener- 
ators. This means that alternating-cur- 
rent motors must be proportioned so as to 
be able to draw the maximum weight at 
normal speed on the maximum grade. 
Continuous-current motors need not have 
the same output, as it is possible, especially 
in the case of several motors per car, to 
give’ the motor momentarily a greater 
torque by reducing the speed. This, how- 
ever, is only feasible within certain limite 
and actual practice has shown that the 
gain in weight of motor thus obtained is 
very small compared with the weight of 
an alternating-current motor running al- 
ways at the same speed. In most cases 
it will hardly exceed 10 to 15 per cent. 
Besides, as pointed out above, the voltage 
of the line might be increased at the grades 
in order to increase the capacity of the 
alternating-current motor. 7 
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4. On down grades the alternating- 
current motor acts as a generator return- 
ing energy to the line. This recuperation 
of energy is not only theoretically feasi- 
ble, but is of actual interest in the case 
of prolonged down grades where the 


Train 32 tons 


Amp. p. Phase. 


motors thus automatically brake them- 
selves and where the descending trains 
greatly relieve the power station. In 
Siemens & Halske’s tests, the alternating- 
current generators were driven by con- 
tinuous-current motors from a storage 
battery. When the car was going down 
grade, energy was returned and the storage 
battery actually charged. ‘The Swiss 
mountain lines have installed water re- 
sistances to use up the excess of energy 
made free by descending trains. 

5. In a mechanical way. the alternating- 
current motor is, of course, superior to 
the continuous-current motor. The ab- 
sence of the commutator alone is an 
advantage. Then the voltage in the rotor 
can be chosen as low as convenient, which 
makes the rheostats better and safer. All 
the Swiss roads which have been operated 
now between three and four years—the 
Lugano Tramways even seven years—re- 
port having had practically no repairs 
whatever on any parts of the electrical 
equipment, none whatever on the motors, 
which is more than can be said of the 
usual continuous-current equipment. 

6. Finally, the manipulation of the 
cars is greatly simplified by the constancy 
of speed which in this connection is a de- 
cided advantage. All the motorman has 
to do is to start his car and bring it up 
to speed. The car itself will do the rest 
until it is stopped by the application of 
the brake. The concatenated motor con- 
trol, although showing a slightly better 
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efficiency during starting, makes the con- 
trolling apparatus more complicated and 
it is therefore preferable in most cases to 
adhere to the ordinary resistance control, 
which has already showed up to be pretty 
cflicient after all. 


Train 55 tons 
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Fig. 18.—ACCELERATION TESTS. 


Now in regard to the line we find: 

+. The increased voltage admissible for 
alternating-current systems reduces the 
dimensions of the line wires. If carried 
beyond a certain point 
the insulation will, 
however, have to be 
increased. In cases 
where the energy used 
is so large that it can 
not be taken off the 7°° 
line at voltages below 
1,000 volts, alternat- '°° 
ing current becomes a 
necessity. IT believe 
that 100 to 150 am- 
peres per contact de- 
vice is just about the 
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Concluding, I might now make the fol- 
lowing few general remarks regarding the 
applicability of the two systems for trac- 
tion purposes: 

Both systems are probably capable of 


satisfactorily doing the work demanded 


Train 70 tons = 


by any traction problem. I therefore re- 
peat that each case ought to be studied 
for itself in order to find out which sys- 
tem presents the greater advantages. 
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maximum permissible, 
although I know that 
in some cases, espe- 
cially in America, as 
much as 300 amperes 
have been taken off by 
one trolley-wheel. Km. 

8. The transforma- 
tion of the high-volt- 
age alternating currents universally used 
for transmission on long roads into con- 
tinuous current means the installation of 
rotary converter substations. For trans- 
formation into alternating currents sta- 
tionary transformers are used which do 
not call for any particular attendance and 
having no rotating parts do not show any 
deterioration from use. 
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Fic. 19.—SPEED TEST. 


Very irregular profile and frequent 
stops, especially if combined with greatly 
varying speeds, as found, for instance, in 
congested city street traffic, make a line 
generally more suitable for continuous 
current, while a regular profile, even in 
the case of steep grades, and long runs 
between stations would make it better 
fitted for alternating currents. 
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the Missouri R 


UCH INTEREST is being mani- 
M fested in engineering circles in 
regard to recent remarkable de- 
velopments in electrical power transmis- 
sion over long distances and in the at- 
tendant use of higher and higher volt- 
ages. Although several plants have been 
proposed for the use of voltages higher 
than 40,000, the distinction of being the 
first to place in actual commercial service 
a large plant employing 50,000 volts 
transmission belongs to the Missouri 
River Power Company. This installation 
was completed and the apparatus placed 
in operation about the first of March, 
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50,000-Volt Transmission Plant of 
iver Power Company. 


By W. G. McConnon. 


pedition of 1803-1804 up the Missouri 
River and across the continent to the 
Pacific, one of the resting-places and 
points of interest spoken of is Black Rock 
Cañon, met with soon after entering the 
Rockies at the “mouth of the moun- 
tains,” which ig some miles to the east. 
Black Rock Cafion is not now known by 
this name, but at the mouth of the canon 
lies the present little town of Cañon 
Ferry and the power-house of the Mis- 
souri River Power Company. A general 
view of the power-house and town is given 
in Fig. 1, which shows them located in a 
country not as rough as some parts of 
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from 400 to 700 feet wide, and less than 
one-half mile long. The water in it does 
not freeze over in winter, and although 
the lake above freezes over, water flows to 
the power-house as free from ice. in 
winter as in summer. The amount. of 
water in the river at this point is con- 
sidered sufficient’ to develop 10,000 horse- 
power the year around. 

The project for a power plant at Cañon 
Ferry was first started about ten years 
ago. The men who probably have taken 
a more continuous and extended interest 
in the proposition are Mr. Barton Sewall. 
of New York city, and ex-Governor 
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Fie, 1.—A GENERAL VIEW OF THE Power-Housk, DAM AND SURROUNDINGS, SHOWING GENERAL CHARACTER OF THE COUNTRY 
ABOUT CANYON FERRY, Missouri RIVER POWER COMPANY. 


and much credit is due to the general 
manager and engineer of the company, 
Mr. M. H. Gerry, Jr., who planned and 
executed the general undertakings, as 
well as to the Westinghouse Electric and 
Manufacturing Company, which fur- 
nished the electrical equipment. 

It is to be noted that since the starting 
of the plant there has been no mishap of 
any kind to the line or apparatus. This, 
the writer believes, is somewhat excep- 
tional in undertakings of this magnitude 
and character, since it is generally ex- 
pected that at the start minor difficulties 
are liable to be met with which, though 
possibly not serious, will nevertheless 
affect the continuous service of the plant. 

The present power-house of the Mis- 
souri River Power Company is located on 
the Missouri River, about twenty miles al- 
most directly east of Helena, Mont. To 
those who are familiar with the early his- 
tory of the Northwest, it will be recalled 
that, in the famous Lewis and Clarke ex- 


the Rocky Mountain district, but by no 
meane level. The district immediately 
about Cañon Ferry has been one of the 
famous gold mining camps of the West, 
tne discovery of gold having been made 
here in 1863. Placer mining is the more 
common way in which mining has been 
‘arried on and it can be seen to-day to a 
limited extent within a mile or so of the 
power-house. 

At the mouth of the cafion a dam has 
been thrown across the river, about 480 
feet in length and designed to give a 
thirty-foot head of water. The location 
of the dam at Cation Ferry had enabled 
the company to take advantage of a low- 
lying valley just above the entrance of 
the cañon, in which to hold at all times 
a large volume of water in reserve. At 
the upper end of the cation the water 
spreads out over this valley, forming a 
lake about seven miles long by two to 
three miles wide. The cañon by which 
the water comes to the power-house is 


Hauser, one of the pioneers of Montana 
and more thoroughly identified, probably, 
than any other living man with her his- 
tory and interests. About four years ago 
the decision to carry out the work at 
Cañon Ferry took definite shape, and 
work was started on a plant of 4,000 
horse-power. This plant consisted of 
four 750-kilowatt, 550-volt, two-phase 
Westinghouse generators, driven by Day- 
ton Globe Iron Works water-wheels, with 
two ninety-kilowatt exciters driven by in- 
dependent wheels. The current from 
these generators was raised by eight oil- 
cooled transformers from 550 volts to 
10,000 volts, and sent to Helena and East 
Helena, twenty and fourteen miles away, 
respectively. At Helena the current was 
used, after transformation to 2,200 volts, 
for driving induction motors direct-con- 
nected to arc light machines supplying 
city lights, and for distribution for gen- 
eral incandescent lighting. Two rotary 
converters, furnishing current to the 
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Helena consists of but one pole line, 
carrying, however, four independent cir- 
cuits—one to East Helena, one to the 


large the plant to a capacity of 10,000 
horse-power by putting in additional gen- 
erators, with exciters, transformers, ete., 


street car system of the city, were also 
supplied. At East Helena the current 
was used mostly for driving induction 
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Fig. 2.—GENERAL VIEW OF INSIDE OF Powegr-Hovuse. INDICATING RELATIVE POSITIONS OF GENERATORS, WATER-WHEELS AND SWITCHBOARDS, 


motors in the large smelter located there 
and for general lighting about the works. 
One line from Cafion Ferry also fur- 
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MIssoURI RIVER POWER COMPANY. 


Peck concentrator and two to Helena, one 
of the latter for lighting and the other 
for railway work. 


Fic. 83.— VIEW FROM South END oF PoweEr-Hovuse, MORE ON A LEVEL WITH GENERATOR FLOOR, 
Missourt RIVER POWER COMPANY. 


nished power and lights to a large ore 
concentrator, between Helena and East 
Helena, known as the Peck concentrator. 
The line between Cañon Ferry and 


In the fall of 1900 work was begun 
at Cañon Ferry with a view of making 
a very considerable extension of the com- 
pany’s plant, the proposition being to en- 


and to extend the service to Butte, Mont., 
where it was expected that all the power 
the company might furnish could be sold. 
To this end the company has installed 
six additional 750-kilowatt generators, 
with the necessary transformers, exciters, 
etc. These generators are of the same 
size and voltage as the first four, but are 
three-phase instead of two-phase. The 
water-wheels are forty-five-inch horizontal 
McCormack wheels, furnished by S. Mor- 
gan Smith, of York, Pa. All generators 
in the power-house are direct-connected 
to the wheels, flexible couplings being 
used throughout. With the new gener- 
ators there were also installed a 225-kilo- 
watt, 150-volt exciter driven by a separate 
wheel, and a 115-kilowatt, 150-volt ex- 
citer driven by an induction motor. To 
sum up, the power plant now consists of 
ten %50-kilowatt direct-connected gen- 
erators, with four exciters, of which two 
are ninety-kilowatt machines direct-con- 
nected to separate wheels, one a 225-kilo- 
watt machine with a separate wheel, and 
one a 115-kilowatt motor-driven gener- 
ator. To make the plant uniform through- 
out, the four old generators have been 
overhauled anc changed from two-phase 
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to three-phase. Fig. 2 shows the row of 
generators, those in the foreground being 
new ones and the last four being old ma- 
chines. The general plan of the station 
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Butte lines. The middle panel is a junc- 
tion panel, so that any set of bus-bars on 
the two ends of the boards can be thrown 
together, there being three sets of bus- 
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Fia. 4.— MAIN AND EXCITER SWITCHBOARDS, 


is shown by the outline sketch, Fig. 14, 
the switchboard gallery being on the right 
and directly over the water-wheels. Each 
water-wheel has its own governor; all the 
new and one of the old wheels having 
Lombard governors, and the remaining 
old wheels Replogle governors. 

The switchboard gallery shown on the 
right of Fig. 2 extends the whole length 
of the building, and, besides carrying the 


switchboards, carries also twelve, 550 to. 


10,000-volt, oil-cooled transformers for 
the Helena and East Helena service, as 
well as a plug board for connecting these 
circuits as needed under various condi- 
tions. The offices of the company will be 
located on the floor extending across the 


building at the end from which the view 


is taken. 

The main switchboard and exciter 
switchboard shown in Fig. 4 are both 
relatively simple boards in design, but 
massive and substantial. in construction. 
The main board is forty-seven feet four 
inches long and consists of seventeen 
panels of blue Vermont marble two 
inches thick. The weight of the board 
complete is about twenty tons, the cop- 
per alone being one-half of this weight. 
The general arrangement is as follows: 

The first five panels at each end are 
generator panels. The next two panels 
are feeder panels and are intended for 
use with the 550 to 10,000-volt trans- 
formers. The eighth panel from the end 
on each side supplies a bank. of trans- 
formers, 550 to 50,000 volts, for the 


bars on each end of a board. The instru- 
ments mounted on the board consist of 
eight 750-volt alternating-current volt- 
meters, one for cach set of buses and one 
at each e..d for the machines, independ- 
ently of the buses; ten direct-current field 
ammeters; twenty-eight alternating-cur- 
rent ammeters, with sixteen indicating 
polvphase wattmeters, and six recording 


under the gallery floor and are controlled 
by hand-wheels, the shafts of which come 
up through pedestals in front of the 
hoards. ‘The feature distinguishing the 
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Fia. 5. NANKOR UAE. LIGHTNING ARRESTERS, 
HiGH-TENSION SWITCHES, ETC., MISSOURI 
River POWER COMPANY. 


Missouri River Power Company’s plant 
from all other transmission plants is the 
high voltage employed on its new lines to 
Butte. This is 50,000 volts, which is 
higher than is in use commercially on any 
other plant at the present time. The dis- 


F1a.6.—HiGu-TENSION BUSES AND METHOD OF ENTERING BUILDING, Missouri RIVER POWERCOMPANY 


polyphase wattmeters. The recording watt- 
meters are behjad the board. The exciter 
board consists of four panels of blue Ver- 
mont marble, similar to the main board, 
one for each exciter, with two sets of bus- 
bars. All field rheostats are mounted 


tance by pole line from Cañon Ferry to 
the Butte substation is sixty-five miles, 
the route corresponding nearly with that 
taken by the Great Northern Railroad 
between East Helena and Butte. The line 
starts out at an altitude of about 4,000 
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below the insulator. It has been found, 
after making exhaustive tests, that a 


-Fia. 8.—Tat ForEBAY, Missourr RIVER 
PowER ComMPANY. 


thoroughly dry oak pin of the length used 
in this installation, boiled in paraffin, will 


Fig. 7.—METHOD oF LEAVING BUILDING, SHOW- 
ING GLA88S TUBES AND PROTECTORS, MISSOURI 
RIvER PowER CoMPANY. 


feet above sea level at Cafion Ferry and 
gradually rises until it reaches an altitude 
of 7,300 feet, where it passes over the 
Great Divide a few miles east of Butte. 

The line itself consists of three lines of 
poles about fifty feet apart, the cables 
being arranged in an equilateral triangle, 
with a spacing of seventy-eight inches be- 
tween centres, as shown in Fig. 15. Each 
line consists of three seven-strand copper 
cables, each cable having a cross-section 
of slightly over 106,000 c. m. These 
cables are transposed five times between 
Canon Ferry and Butte. The average 
distance apart of the poles is 110 feet. 
Fig. 16 shows a view and cross-section of 
the insulator used on the line, together 
with the glass sleeve fitting over the pin 
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Pre Laon Hand Linne 80,000. Vour Wines 
To Butts, Mrssourt River Power COMPANY. 
readily hold up alone under 50,000 volts. 
Hence the object of the glass sleeve below 
the insulator is to keep as great a length 
as possible of the pin dry under all condi- 
tions of weather. | 
The transformers at each end of the 
line consist of six 950-kilowatt oil-insu- 
lated transformers with water-cooling 
coils in the cases. Those at Cañon Ferry 
transform from 550 to 50,000 volts, and 
at Butte the step-down transformer 18 
made from 50,000 to 2,200 volts. ‘The 
secondary circuits at Butte consist of 
| 600,000 c. m. bare copper cable. 
~ All electrical apparatus in this plant 
: | was furnished by the Westinghouse Elec- 
tric and Manufacturing Company, of 
Pittsburg. a 
Fia. 10.—IN8SIDE oF BUTTE SUBSTATION, MissOURI RIVER POWER COMPANY. The customers of the Missouri River 
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Power Company at present number 
nine, as follows: 

At Helena and East Helena—Helena 
Power and Light Company, Helena & 
Livingston Smelting and Reduction Com- 
pany, American Smelting and Refining 
Company, Big Indian Mining Company. 

At Butte—Anaconda Copper Com- 


Fig. 11. — TRANSFORMER AND LOW-TENSION 
SWITCHBOARD IN SUBSTATION, MISSOURI 
Rıver POWER COMPANY. 


pany, Butte & Boston Copper Company, 
Colorado Smelting and Mining Company, 
Boston & Montana Copper Mining Com- 
pany, Washoe Copper Company. 

The general offices of the company are 
at Helena, Mont., and New York. 

The officers of the Missouri River 
Power Company are: President, Barton 
Sewall; vice-president, W. S. Gurner, 
Jr.; secretary and treasurer, H. Suhr; 
general manager and chief engineer, 
M. H. Gerry, Jr. 
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Canadian Electrical Association. 


The twelfth annual convention of the 
Canadian Electrical Association will be 
held on June 11, 12, 13 and 14, 1902, in 
Quebec. The headquarters will be at the 
Chateau Frontenac. Papers on “The 
Electrical Equipment of an Ordinary 
Street Car,” Mr. A. B. Lambe, Toronto, 
Ontario; “Development of Arc Lighting 
Apparatus, 1810-1902, with Special Ref- 
erence to Modern Arc Light Engi- 
neering,” Mr. W. D’A. Ryan, Lynn, 
Mass.; “Arc Lighting,” Mr. C. M. Green, 
Lynn, Mass.; “Lightning Protection and 
the Static Interrupter,’ Mr. Percy H. 
Thomas, Pittsburg, Pa.; “The Use of 
Storage Batteries in Electric Distribu- 
tion,’ A. A. Dion, Ottawa, Ontario; 
“Electric Suburban Railways,” Edward 
A. Evans, Quebec, will be presented. 
Special features include visits to the sub- 
station of the Quebec Railway, Light and 
Power Company, the Quebec-Jacques 
Cartier Electric Company, a trip around 
the city of Quebec, an excursion to the 
Shrine of St. Anne de Beaupre, Mont- 
morency Falls, the annual banquet and a 
trip on the new wrecking steamer around 
the island of Orleans, with luncheon 
served on board. All this will serve to 
render the convention this year especially 
attractive. The local committee is com- 
posed of Edward Slade, G. U. G. Holmes, 
Edward A. Evans and Edward Blair. 
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THE INSTITUTE SUMMER CONVENTION. 
PRELIMINARY PROGRAMME. 


The nineteenth annual convention of 
the American Institute of Electrical En- 
gineers will be held at Great Barrington, 
Mass., on June 18, 19, 20 and 21, 1902. 

The headquarters of the Institute will 
be at the Berkshire Inn, where the 
convention will be held. Guests will also 
be assigned to “The Barrington” and the 
Hotel Miller. 
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Fia. 12.—LIGHTNING ARRESTERS IN SUBSTA- 
TION, MrssourI RIVER POWER COMPANY. 
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Bowker or a representative on the De 
Laval turbine. The other sessions will 
be devoted to electric railroading, the edu- 
cation of electrical engineers and to 
mathematical and technical papers. 

The presidential address will be upon 
the education of an electrical engineer, 
and papers will be presented by the fol- 
lowing members: 


1. “The Function of Series and Shunt 
Resistances in Lightning Arresters,” by Mr. 
Percy H. Thomas, of Pittsburg, Pa. 

2. “A New Photometer for Incandescent 
Light and Similar Sources,” by Professor 
C. P. Matthews, of La Fayette, Ind. 

3. “Method of Compounding Alternating- 
Current Generators and Motors, Direct-Cur- 
rent Generators, Synchronous-Motor Gen- 
erators and Synchronous Converters,” by 
Mr. F. G. Baum, of Stanford University, 
California. 

4. “The New Generating Plants of the 
Niagara Falls Power Company,” by Mr. 
Harold W. Buck, of Niagara Falls, N. Y. 

5. “The Use of the Cathode Ray to Pro- 
duce Stationary Diagrams of Alternating- 
Current Waves,” by. Professor Harris J. 
Ryan, of Cornell University, Ithaca, N. Y. 

6. “Formula for Calculating the Electro- 
Motive Force at Any Given Point on an 
Alternating-Current Transmission Line,” by 
Mr. Maurice Le Blanc, of Paris, France. 

7. “A New Type of Current Tracing In- 
strument,” by Professor R. B. Owens, of 
Montreal. | 

8. “The Predetermination of Alternator 
Characteristics,” by Professor L. A. Herdt, 
of Montreal. 

9. “Notes on Kailway Speed-Time Curves,” 
by Mr. C. O. Mailloux, of New York. 

10. “Method of Ascertaining from Dyna- 
mometer Car Records the Power Required 
to Operate the Mott Haven Division of the 
New York Central & Hudson River Railroad 
and the Relative Costs of Operation. by 
Steam and Electricity,” by Mr. B. J. 
Arnold, of Chicago. 

11. “Commutation,” by Messrs. David B. 


Fig. 18.—REAR VIEW OF TRANSFORMERS, SHOWING Low-TENSION CONNECTIONS AND WATER- 
CooLinG Pipes, MissouR!t RIVER POWER COMPANY. 


There will be one morning session of 
the convention each day. rY day will 
be devoted to the steam turWmne, with a 
paper by Mr. Francis Hodgkinson on the 
Parsons turbine, and by Mr. R. R. 


Rushmore and E. E. Farmer Creighton, of 
Pittsfield, Mass. 

12. “A Study of the Heating of Railway 
Motors,” by Mr. A. H. Armstrong, of 
Schenectady, N. Y. 

13. “The Present Status of Electrical 
Engineering Education in the United 
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States,” by Dr. Samuel Sheldon, of Brook- 
lyn, N. Y. 

14. “The Electrical Engineering Courses 
at College,” by Mr. E. B. Raymond, of 
Schenectady, N. Y. 

15. “Notes on Experiment with Single- 
Phase Alternators on Polyphase Circuits,” 
by Mr. C. O. Mailloux, of New York. 
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Fic. 14.—PLAN oF Power-Hovusz, Missouri 
RIVER POWER COMPANY. 


16. “Comparative Acceleration Tests of 
Steam and Electric Traction,” by Messrs. 
B. J. Arnold, of Chicago, and W. B. Potter, 
of Schenectady. 

17. “The Equipment of an Electrical Engi- 
neering Laboratory,” by Professor R. B. 
Owens, of Montreal. 

18. “Energy Loss in Commercial Insulat- 
ing Materials when Subjected to High-Poten- 
ee Stress,” by Mr. C. E. Skinner, of Pitts- 


urg. 

19. “The Electrostatic Wattmeter in Com- 
mercial Measurements,” by Mr. Miles 
Walker, of Pittsburg. 


The local committee at Great Barring- 
ton, under the chairmanship of Mr. 
William Stanley, is making every effort 
to provide for the comfort and entertain- 
ment of the members and their guests, es- 
pecially the ladies. " 

There will be a reception at the Berk- 
shire Inn on the evening of Tuesday, 
June 17, followed by an informal dance. 
Wednesday afternoon tea will be served 
at “Brookside,” the future home of Mr. 
Stanley, under the management of the 
Ladies’ Thursday Morning Club. Wednes- 
day evening a lantern-slide exhibit with 
five-minute talks by various members will 
be given at the Town Hall. Thursday 
morning Dr. Arthur E. Kennelly will 
lecture before the Thursday Morning 
Club in Kellogg Hall, and in the after- 
noon driving and golf will be indulged 
in, and light refreshments will be served 
in the club house at the golf links. There 
will also be visits to Kellogg Terrace, the 
beautiful mansion of the late Mrs. 
Searles, both morning and afternoon. 

Thursday evening there will be an as- 
sembly with dancing at the Town Hall. 
This will be one of the principal social 
features of the programme and no pains 
will be spared to make it a success. 

Friday afternoon, by courtesy of the 
Stanley Electric Manufacturing Com- 
pany, a special train will take the party 
to Pittafield, where the works of that com- 
pany will be visited and a lawn tea served 
at the home of Dr. F. A. C. Perrine. In 
the evening the Institute will be enter- 
tained at the Maplewood as the guests of 
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Mayor England and the board of alder- 
men of the city of Pittsfield. 

The official programme of the Institute 
will terminate with the morning session 
on Saturday, June 21. 

Throughout the convention carriages 
will be at the disposal of those desiring to 
drive during the day, or to and from the 
evening entertainments. Conveyances will 
also run at regular intervals to the golf 
links. 

The roads of Southern Berkshire are 
fine and adapted to driving, automobiling 
or bicycling. Members or guests desiring 
to play golf should bring their outfite. 

Manager Bruce, of the new Hotel 
Aspinwall, at Lenox, has extended to the 


Fig. 13.—ARRANGEMENT OF CONDUCTORS ON 
TRANSMISSION LINES, MissouRI RIVER POWER 
CoMPANY. 


[Institute the courtesies of his house for 
dinner Saturday afternoon, with trans- 
portation to and from Lenox station to all 
who desire to visit this charming resort 
in the Berkshire Hills. Those who can 
spare the time will not only enjoy a beauti- 
ful trip but may desire to extend their 
stay over Sunday. 

The committee on papers desires to as- 
sure the membership that the convention, 
together with the opportunity offered to 
visit this charming section of New Eng- 
land, will be a most delightful occasion. 

Rooms will be reserved for those at- 
tending the convention from the after- 
noon of Tuesday, June 17. There will be 
fifty-eight rooms at the Berkshire Inn and 
forty-eight rooms at the Barrington. 
These rooms will be assigned strictly in 
order of application, except that pre- 
cedence will be given to past presidents of 
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the Institute who may desire to attend. 
On account of the limited number of 
rooms with private bath it is believed 
that all these will be occupied by mem- 
bers attending the convention who are ac- 
companied by their wives. These rooms 
will also be assigned in order of applica- 
tion. 

The rate of both hotels will be $3 for 
each person, American plan, for rooms 
without bath, or $3.50 per day for each 


person in a room with private bath. 

Arrangements have been completed for 
a special train leaving the Grand Central 
Station, New York city, at two o'clock 
on the afternoon of Tuesday, June 17, ar- 
riving at Great Barrington about 5.30 
p. M. Besides this train there are also 
through trains at 9 a. M. and 3.30 P. M. 
on the New York, New Haven & Hartford 
Railroad (Berkshire division). 


Pacific Coast Transmission Associa- 
tion. 
At San Francisco, Cal., on June 17 and 


18, the Pacific Coast Electric Transmis- 
sion Association will hold its convention. 


Fic. 16.—H 1a n-TENSION INSULATOR, WITH en 
SLEEVE OVER Pin, Missournt RIVER Pow 
COMPANY. 


Mr. George P. Low, of San Francisco, the 
secretary, states that already a number 0 
important papers have been secured for 
presentation at this meeting. 
et 

Mercury is almost invariably sold pure. 
If the quicksilver is suspected of being 
adulterated with lead, tin or bismuth— 
which is extremely unlikely—such mix- 
ture can be shown by rubbing some of the 
metal on the open palm. If it soils the 
skin, it is adulterated; if pure, it leaves 
no trace. If dosed with lead, the drops, 
instead of being gobular, will be elon- 
gated and flattened. 
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Electricity in the Army and Navy. 


A Symposium before the American Institute of Electrical Engineers. 


American Institute of Electrical 

Engineers held a special meeting 
in the house of the American Society of 
Civil Engineers, in New York, at which 
the general subject of the application of 
electricity in the army and navy was dis- 
cussed by a number of officers of these 
services, as well as by some civilian mem- 
bers. 

President Steinmetz, in his introduc- 
tory remarks, welcomed the guests of the 
evening—the officers of the army and 
navy—and the members of various sister 
societics who were present. 

The first paper read was that by Mr. 
Caryl D. Haskins, of Boston, entitled 
“Civilian Cooperation in the Develop- 
ment of Electrical Devices for Military 
Purposes.” Mr. Haskins’s paper was an 
amplification of the text indicated in his 
title. He recited the conditions under 
which civilian cooperation would be 
highly advantageous, both to the navy 
and the army and to the country at large. 
He also thought that the discussion of 
this cooperation, looking possibly to a 
recommendation for the establishment of 
a permanent reserve force, possibly taking 
the form of a national militia comparable 
with the Roval Volunteer Electrical En- 
gineers of Great Britain, would be highly 
beneficial. He also suggested the forma- 
tion of a committee of the Institute to 
cooperate with the various bureaus of the 
army and navy in connection with the de- 
velopment of electrical military projects. 
Mr. Haskins not being present the paper 
was read in full by Secretary Pope. 

Captain John Stephen Sewall, U.S. A., 
read a short paper on “Electricity in Its 
Application to Submarine Mines.” This 
paper recited some of the numerous diffi- 
culties that had been found in the in- 
stallation of torpedoes for harbor defence, 
and gave numerous vivid incidents of the 
late Spanish war. Captain Sewall spoke 
in high appreciation of the work of the 
corps organized by Mr. C. D. Haskins in 
Boston as a volunteer assistance to the 
army during the hurried fortification of 
that port in 1890. 

The next paper was presented by its 
author, Lieutenant A. M. Beecher, 
U. S. N., and was entitled “Wireless 
Telegraphy in the United States Navy.” 
Lieutenant Beecher gave some account of 
the various wireless telegraph systems 
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and briefly described what has actually 
been done in the United States Navy 
with reference to the use of this means of 
signaling and communication. 

Lieutenant Harry George, U. S. N., 
then presented in abstract a long paper 
entitled “Electricity in the Navy.” This 
really valuable paper took up the subject 
of the historical evolution of the applica- 
tion of electricity in our navy, and insti- 
tuted a number of comparisons between 
American and the foreign navies regard- 
ing the nature and class of the equipment 
upon vessels of recent construction. The 
specifications in use by the navy depart- 
ment for the installation of electrical ap- 
paratus on shipboard are widely different 
from those in vogue for land work, and 
these were recited with considerable ful- 
ness for the general information of manu- 
facturers and others. The paper con- 
tained many extremely interesting his- 
torical and other facts. 

Captain Edgar Russel, U. S. A., of the 
Signal Corps, then presented in brief ab- 
stract a highly interesting paper entitled 
“The Military Cable System of the Phil- 
ippines,” illustrated with lantern slides. 
This paper is reprinted elsewhere in this 
issue. 

Lieutenant W. V. N. _ Powelson, 
U. S. N., read a paper entitled “The 
Reasons for the Change of the Navy 
Standard Voltage from Eighty to One 
Hundred and Twenty-five Volts.” Lieuten- 
ant Powelson’s paper summarized the 
numerous reasons which had led the navy 
authorities to adopt originally the eighty- 
volt system, and since to change it to one 
more nearly in conformity with the com- 
mercial usage of the country. The prin- 
cipal reason leading to this decision was 
the abilitv to obtain commercial appara- 
tus quickly. 

Major George W. Goethals, U. S. A., 
then presented a very interesting sum- 
mary of recent work in the electrical 
equipment of coast fortifications, entitled 
“Electricity in Permanent Seacoast De- 
fence.” Major Goethals’s paper recited 
at length the interesting questions which 
had arisen, and gave numerous details of 
plants and systems installed along the 
Atlantic coast of the United States for 
the various purposes of lighting and 
power transmission at these fortresses. 

Mr. Townsend Wolcott presented very 
briefly his paper upon “The Method of 


Submarine Cable Testing in the Signal 
Corps of the United States Army.” 

Mr. Walter M. McFarland, of Pitts- 
burg, then delivered an abstract of his 
paper, entitled “Electricity in the Navy,” 
which, while containing some historical 
data, was in the main an argument for 
the use of polyphase motors on shipboard 
for the various purposes to which electric 
motors of the direct-current type are now 
applied. 

Dr. Louis Bell, who was down upon the 
programme for a paper, being absent, the 
last paper read was that of Lieutenant- 
Colonel Samuel Reber, U. S. A., entitled 
“Electricity in the Signal Corps.” This 
interesting paper, which will appear in a 
later issue of the ELECTRICAL REVIEW, 
dealt with the applications of electricity 
in all the various departments of army 
signaling, both at fixed posts and in the 
field. In connection with it Lieutenant- 
Colonel Reber showed a number of highly 
interesting lantern slides exhibiting the . 
work of the field telegraph service in the 
Philippine Islands, when often the end of 
the telegraph line was less than one hun- 
dred yards behind the line of battle in 
actual engagements. 

The discussion was opened by Lieuten- 
ant-Colonel Reber, who spoke in terms of 
high compliment of Mr. Haskins’s paper 
and of the importance of carrying out 
the suggestions contained in it. Lieutenant 
George spoke in much the same strain. 
He also discussed the question of dupli- 
cate dynamo rooms on modern ships of 
war, and gave a number of interesting 
instances of this practice in vessels of 
foreign navies. 

Brigadier-General Eugene V. Griffin, 
U. S. V., who was present, was invited to 
speak. He spoke very entertainingly and 
at some length concerning the possibility 
of an organization of technical volunteers 
and the assistance they might offer the 
regular army. He spoke of the necessity 
which was experienced in time of war for 
the services of volunteers in the fighting 
line to expand our small standing army 
to the dimensions required. The same 
necessity existed in regard to the tech- 
nical services as distinguished from the 
purely fighting line. The difficulty of im- 
provising material for the signal or other 
technical corps was daily becoming 
vreater, as the complexity and differ- 
entiation of apparatus increased. He 
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paid a high compliment to the emergency 
work of electrical manufacturers ex- 
hibited during the recent Spanish war, 
but in illustration of the utter impos- 
sibility of making some very requisite 
things in haste he told of how, after much 
cabling abroad, it took two weeks to get 
together in all Europe fifteen searchlight 
lenses. He hoped that the evening’s 
meeting would lead to the formation of a 
volunteer electrical corps. 

Mr. A. V. Abbott asked a number of 
questions concerning wireless telegraphy 
in the navy which were answered by 
Lieutenant Beecher. With coherer re- 
celvers, signaling at forty miles distance 
was accomplished, the lieutenant said, 
with a one and one-half-inch spark-gap. 
With the new recciver, due to Professor 
Reginald Fessenden, the spark-gaps for 
this distance of signaling were between 
one-quarter and one-half inch in length. 
He noted the interesting fact that it was 
harder to send wireless signals over fresh 
water than over salt, and very much 
harder to send them over land than over 
water of any kind. The best speed of 
signaling with the coherer was about 
twelve words per minute. With the tele- 
phone receiver now under test by the 
United States Navy, twenty-five words per 
minute had been accomplished, and the 
speed was limited only by the skill of the 
receiving operators. He had found the 
height of masts used for supporting the 
vertical conductors to be about in 
arithmetical ratio with the length of the 
transmission. 

Colonel Reber said his experience with 
the coherer was that that instrument was 
unstable, and that experimental data con- 
cerning the heights of transmitting wires 
and the distances to which messages could 
be transmitted were unreliable because the 
coherers never acted twice alike. 

Brigadier-General A. W. Greely, chicf 
of the Signal Service, U. S. A., was pres- 
ent, and upon invitation of President 
Steinmetz addressed the Institute. He 
said, in part, that the spirit of cooperation 
between the Institute and the military 
service was wholly in accord with his own 
ideas. He hoped that the result of the 
discussion would be the formation of a 
valuable adjunct to the military branches 
of the government by the creation of in- 


terest in this class of work among the > 


members of the Institute and other en- 
gineers. He felt sorry, he said, for the 
chief of a department who would attempt 
to do important technical work with his 
own corps when the same work could be 
far better done by civilians. With the 
latter the familiarity and experience 
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gained by long practice under arduous 
competitive conditions had bred a degree 
of expertness which could not be attained 
by soldiers or sailors to whom such work 
was an incident. For example, he had 
never allowed his department to lay cables 
where he could get the work done by 
civilians who knew better how to do it. 


. He spoke of the relations between the 


regular army and the volunteers. The 
regular soldier, he said, is simply a pro- 
fessional and harder working volunteer. 
When Congress shall allow selection, com- 
petition and elimination to be exercised 
in the army, the results he believed would 
be as satisfactory as they had been in the 
world of affairs outside. When the re- 
organization of the volunteer army takes 
place along these lines it will be a highly 
valuable arm. General Greely quoted Von 
Moltke, who said that “war is the science 
that lays all the other sciences under 
tribute.” He considered that the use of 
electrical and other engincering inventions 
and methods was one of the most im- 


portant—if not the most important—. 


factor in the advance of the efficiency of 
the army, and hence a duty of patriotism. 
Even more vital in the army than in civil 
life is the use of electrical methods. We 
had seen in a few years what electrical 
engineering applications could do for the 
advance of civilization and the betterment 
of conditions of life in cities and in the 
country generally. Even more than this 
could be done proportionately in the army 
and in the navy by the use of the same 
appliances, the same methods and the same 
degree of technical skill. General Greely’s 
remarks were warmly applauded. 

Mr. Calvin W. Rice, on behalf of the 
committee on papers, thanked the officers 
of the military services for the papers and 
remarks that had been made. After very 
short and desultory further discussion the 
meeting adjourned at a late hour. 


THE MILITARY CABLE SYSTEM OF THE 
PHILIPPINES. 
BY CAPTAIN EDGAR RUSSEL, SIGNAL COBPS, 
UNITED STATES ARMY. 

After the progress of negotiations of the 
Commission at Paris in November, 1898, 
had made it certain that the retention of 
the Philippines would be recommended, 
steps were immediately taken by General 
A. W. Greely, the chief signal officer of 
the army, to provide for inter-island com- 
munications which his forecast of coming 
conditions indicated would be necessary. 
With this in vicw, arrangements were 
made for the purchase of cable and the 
fitting out of a suitable ship for cable 
laying. 
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It should be stated that at this time 
there were no government cables in the 
Philippine archipelago, and but one com- 
mercial cable system, about 600 miles 
long, that of the Eastern Extension Tele- 
graph Company, which connected Manila, 
Luzon, with Iloilo, Panay; Bacalod, 
Negros; and Cebu, Cebu. There were no 
Spanish land lines except on the island 
of Luzon, and these, falling into the 
hands of the insurgents in a deteriorated 
condition, went to pieces and required re- 
placement by the Signal Corps. It may 
thus be said that no telegraph system ex- 
isted in the islands apart from the single 
commercial cable system mentioned above. 

As soon as the treaty of peace had been 
ratified, in February, 1899, the contract 
was let for the manufacture of 212 miles 
of cable, and the army transport Hooker 
was fitted out as a cableship. The super- 
vision of all matters connected with the 
manufacture, loading and subsequent 
care of the cable was entrusted to a Sig- 
nal Corps officer, Major Joseph E. Max- 
field. 

The Hooker arrived at Manila in July, 
1899, but cable laying being delayed, was 
sent by the Quartermaster’s Department 
to Hong Kong, and on her way out of 
Manila Bay was wrecked. By the most 
strenuous efforts of the signal officers all 
the cable machinery and instruments and 
most of the cable were taken off. A few 
months later the Signal Corps made its 
first essay in deep-sea cable laying in the 
Philippines. The cable machinery and 
the cable from the Hooker were put on a 
small coasting steamer chartered at 
Manila, and in the autumn of 1899 two 
stretches of cable were laid, one connect- 
ing the islands of Layte and Cebu, and 
the other the towns of Pasacao and Guin- 
ayangan on the west coast of Luzon. 
The subsequent use made of these cables 
and their great importance in the general 
scheme of communication have fully jus- 
tified the original venture and emphasized 
the excellent work done in overcoming the 
obstacles presented by the wrecking of the 
Hooker. 

The rapid spread of the American oc- 
cupation in the southern islands of the 
archipelago soon made further provision 
necessary, and in the spring of 1900 
active preparations were made for further 
extension of the cables. Seeing that a 
long period of cable laving was in pros- 
pect General Greely, the chief signal 
officer of the army, requested that a trans- 
port be assigned for that purpose. The 
transport Burnside was selected, was thor- 
oughly overhauled and refitted for use as 
a cableship. Three cable tanks were put 


June 7, 1902 


in, a testing room was built, and the for- 
ward deck was prepared for the placing 
of cable machinery as soon as the vessel 
arrived at Manila. Five hundred and 
fifty-three miles of deep-sea cable and 
cight miles of shore end were put aboard 
in New York. The Burnside arrived at 
Manila early in December, 1900, and was 
immediately fitted with the cable machin- 
ery originally sent out with the Hooker. 

As this was the first deep-sea cable lay- 
ing ever done by a ship regularly fitted 
out for that purpose by this government, 
it may be interesting to describe personnel 
and material somewhat fully. The chief 
signal officer of the Division of the Philip- 
pines Lieutenant-Colonel James Allen, 
Signal Corps, afterward Brigadier-Gen- 
eral of Voluntecrs, was in charge of cable 
operations. He was assisted by a staff 
of five signal oflicers, Captains George O. 
Syuiers and Edgar Russel and Lieuten- 
ants Henry S. Hathaway, Frederick W. 
Jones and Earle W. Binkley and two 
civilian experts, Mr. T. A. Hamilton, 
cable electrician, who had previous dis- 
tinguished service with commercial com- 
panics, and Mr. Henry Winter, cable en- 
zineer, who also had great experience in 
cable laying and repairing. Seven en- 
listed men of the Signal Corps were regu- 
larly on board, a number of others being 
left as operators at various stations. 
Thirty-six natives were employed as 
laborers, their duties being mainly in the 
tanks during cable laying. The ship’s 
officers and crew, and the supply depart- 
ments, were under charge of an officer of 
the Quartermasters Department, Major 
J. C. W. Brooks. The division of technical 
duties among the officers on board was 
made at once, although all took turns at 
watch at various important points when 
cable laying was in progress. As the 
duties were new to most of the officers and 
men, no opportunity for drill and instruc- 
tion was lost, and, when once started, 
the work being almost incessant, great 
progress was made in a surprisingly short 
time. 

The take-up gear used was made in 
New York. The cable coming up from 
the main tank through a bell mouth over 
the centre passed over a fair lead, or 
sheave, and thence three or four times 
around the drum of the take-up gear, 
then through the dynamometer, and 
finally over either the bow or stern 
sheaves, circumstances determining wheth- 
er cable should be laid over bow or stern. 
The testing room was fitted with an ex- 
cellent assortment of instruments. Stand- 
ard bridges, condensers, shunt boxes, dis- 
charge and reversing keys, excellent gal- 


ELECTRICAL REVIEW 


vanometers of the Sullivan and Thomp- 
son marine patterns and testing batteries 
were provided. The high-insulation leads 
to the cable tanks were brought into the 
testing room in a secure and convenient 
way. The lower ends were fastened in 
boxes near the tanks, the terminals being 
kept dry by an electric lamp in each box. 

During cable laving an officer was con- 
stantly on the bridge taking locations by 
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Fra. 1.—OpPEN CIRCUIT— DOUBLE CURRENT. 


sextant or compass observations every fif- 
teen minutes. Another officer was in the 
cable tanks incessantly, watching the 
native laborers, and provided with an elec- 
tric signal for “full speed astern” in case a 
kink or snarl started up out of the tank be- 
yond the control of the helpers. Another 
took general supervision of the machin- 
ery, seeing that proper amounts of water 
were used, and that all sheaves were kept 
oiled, the dynamometer closely observed, 
ete. The methods of getting the cable 
end ashore depended entirely on the pecu- 
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liarities of the landing. Usually small 
boats in tandem, supporting the cable at 
intervals, were hauled shoreward by a 
rope running from the leading boat to a 
sheave secured on the beach, and thence 
back to a steam winch on the ship. Mean- 
time, while the shore end was being 
landed and trenched up to the office or 
cable hut, the officer in charge of the office 
installation was engaged in constructing 
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shelves and tables and setting up batteries 
and instruments. 

Many of the Philippine cable stations 
were shared by soldiers of the garrison. 
In few cases was the white population 
other than military, and in some stations 
the cables were laid at a time when the 
sound of firing was not an infrequent ac- 
companiment to the chek of the office in- 
struments. Many of the routes over which 
cables were laid were very imperfectly 
charted. In laying the cable from Iligan 
to Misamis, for example, along northern 
Mindanao, an error of over five miles in 
a charted distance of twenty-five miles 
was discovered. This, taken in conjunc- 
tion with numerous uncharted rocks and 
shoals and the absence of any shore lights, 
made navigation especially hazardous. 

Owing to this uncertainty and the mea- 
greness or absence of soundings, it was 
necessary to precede each stretch of cable 
laying with a line of soundings. The 
Sigshee sounding machine, utilizing piano 
wire and an iron detachable sinker, was 
used. The deepest soundings obtained 
were south of Mindanao when the line 
went down over 1,200 fathoms. The 
heavy iron sinker failing to be detached, 
was brought up icy cold from this depth 
by the rapid little take-up gear attached 
to the sounding machine, an interesting 
exemplification of the fact that deep-sea 
temperatures are alike in torrid or frigid 
zones. 

The first stretch of cable laid was that 
connecting Dumaguete, on the island of 
Negros, with Misamis, on the north coast 
of Mindanao, ninety-cight nautical miles. 
All went well during the first thirty 
miles of laying, when a sudden “foul 
flake” appeared, carrying a mass of 
tangled cable up to the cable machinery 
and blocking it; although “full speed 
astern” was instantly signaled, the officer 
on watch sorrowfully noted the steady 
rise of the dynamometer until the 7,000- 
pound mark was reached, when the cable 
snapped and the end went overboard. 
Soundings were quickly taken and a mark 
buoy was soon placed. Four hundred 
fathoms was the depth at this point. The 
ship then went back about a mile, the 
grappling gear was lowered and slow 
dragging across our course was begun. 
The cable was soon caught, as indicated 
by the dynamometer, carefully raised, the 
bight cut and the end brought on deck. A 
test showed “all right,” communications 
with the men on watch in the cable hut 
at Misamis being at once obtained. The 
splicing experts proceeded to splice the 
end to that of the cable in the main tank, 
the splice was lowered, and, seven hours 
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after the accident, we were again under 
way, completing the laying of the cable 
without other incident. No accident ex- 
actly similar to this occurred in laying 
subsequent cables, but every other acci- 
dent known to the profession did occur. 
Even an earthquake with a subaqueous 
landslide as a cable destroyer was pro- 
vided for our especial benefit. So, in- 
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bancas, were hired, and the boats and out- 
riggers were floored over. Cable was 
coiled on these and taken up the bay and 
river by the ship’s launches. The landing 
was at a deserted place in the Moro coun- 
try called Lintogup. Here a cable hut 
was built, and, after many tribulations, 
the cable was laid back to Misamis, only 
to find that a fault had developed at the 
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CABLE SWITCH BOARD 
Fig. 3.—SwiTCHBOARD FOR SMALL STATION. 


struction to the inexperienced was thor- 
ough, for thanks to a very capable en- 
gineer and the keen interest and hearty 
cooperation of all, every difficulty was suc- 
cessfully overcome. | 

On these lonely coasts many expedients 
were resorted to where difficult landings 
had to be made or cables were to be laid 
in shallow waters. One of these cases was 
the laying of a cable from Misamis south 
about twenty miles into Panguil Bay, a 
shallow body of water which nearly cuts 
the island of Mindanao in two at this 
place. The ship could not get any further 
than Misamis, so two native boats, called 


other end during the laying. Another 
Weary repair journey across the treach- 
erous wind-swept shallows had to be made. 
A land line connects the lonely hut at 
Lintogup with the cable station Tucuran 
on the south side of the Mindanao isthmus. 
From this point the cable goes to Zam- 
boango. 

Another coast cable has recently been 
laid connecting Tucuran with Malabang 
and Parang Parang. This is the country 
of the Moro savages whom our soldiers 
have been compelled to chastise because 
of their failure to make restitution for 
robbery and the murder of Americans. 
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The incalculable saving of time made by 
this complete system of cables connecting 
these places on Mindanao with depart- 
ment headquarters at Cebu and district 
headquarters at Zamboango would be hard 
to estimate. Owing to the great dis- 
tance from Manila, the supply depart- 
ments would otherwise scarcely have been 
able to cope with the sudden demands 
made on them. 

In the cable stations two methods of 
open-circuit Morse working were used— 
the single and double-current methods. 
In both, polarized relays were employed. 
An inspection of the diagrams (Figs. 1 
and 2) shows the methods of connecting 
up. In only one of the cables where the 
length was over 150 miles was it found 
that the “k. r.” was sufficient to make any 
troublesome drag in sending at moderate 
speeds by the single-current method. At 
first the ordinary telegraph switchboards 
were used. But whenever testing had to 
be done the imperfect insulation given by 
these switchboards made the operations of 
“earthing,” “freeing” and “cutting 
through” somewhat unreliable. Another 
form of switchboard for small stations has 
heen devised. It is shown in the illustra- 
tion (Fig. 3). It consists of a hard 
rubber base on which are placed the ordi- 
nary straps, buttons and binding-posts for 
a two-wire board. In addition two revolv- 
ing slotted copper strips are shown for 
making connections, placing the cable to 
“instruments,” “earth” or “free.” The 
whole is fitted with a glass door and 
wooden cover of sufficient depth to admit 
placing a small cup of desiccating ma- 
terial within when cable testing is going 

n. 
i (To be continued.) 
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Wisconsin State Independent Tele- 
phone Association. 


The Independent Telephone ' Associa- 
tion of the State of Wisconsin will hold a 
meeting June 25 and 26 at Waupaca, 
Wis., at which a number of important 
papers will be read, and much other busi- 
ness usually incident to such conventions 
will be transacted. This is one of the 
most vigorous and important of the state 
telephone associations, and has already 
succeeded in doing excellent work in be- 
half of its membership. Mr. H. C. 
Winter, of Madison, Wis., is the secretary. 

—_—__—__-> 
Railway Telegraph Superintendents’ 
Association. 

At Chicago, on June 18 to 20, the Rail- 
way Telegraph Superintendents’ Associa- 
tion of the United States will hold its an- 
nual convention. Mr. P. W. Drew, of the 


Central Railway Company, of Milwaukee, 


Wis., is secretary of the organization, and 
can furnish full information regarding 
the programme and meetings. 
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WHAT EFFICIENCY LAMP SHOULD BE 
USED, AND HOW MAY THIS EFFI- 
CIENCY BE DETERMINED FOR ANY 
PARTICULAR STATION ?—Ill. 


A DISCUSSION BY HENRY L. DOHERTY, 
SAMUEL E. DOANE, L. G. VAN NESS 
AND FRANCIS W. WILLCOX. 


THE EFFECT ON RATES. 


As this question largely concerns the 
question of rates, we might find it of in- 
terest to consider how the adoption of the 
high-efficiency 3.1-watt lamp, in place of 
a lower-efficiency lamp, affects results 
under the different systems of rates in 
force; also how the central station can 
cover the extra lamp-renewal cost. 

Our considerations and conclusions, as 
stated in the beginning, are based only 
on meter rates. On flat rates it is obvious 
that the basis of sales is the lamp month, 
and therefore, as with a lamp-hour basis, 
the efficiency giving lowest operating cost 
should be used, modified by the considera- 
tion that a high-efficiency lamp increases 
the number of lamps (and consequently 
the income) per kilowatt of capacity. 

The supply of lamps of a higher effi- 
ciency is equivalent to a reduction in 
rates varying with quantity consumed, or 
on the “two-rate meter” system, the 
adoption of high-efficiency lamps would 
have the same effect as a reduction in the 
rates. Whether or not it would increase 
the use of light to the point of improving 
the net earnings would depend upon how 
much influence the knowledge that a high- 
efficiency lamp was used would have on the 
consumer burning his lamps. I should 
say it would have a stimulating influence. 
The evidence of this is the improved re- 
turns that the installation of lower units 
of candle-power has effected and the 
marked improvement in the gas business 
with the introduction of Welsbach 
burners. 

As regards meter rates with a minimum 
guarantee, the same conditions apply, with 
the added advantage that the guarantee 
can be slightly increased to cover addi- 
tional cost of lamp renewals. 

A generally accepted system of rates is 
the one providing for the two charges that 
constitute the cost of supply; that is, the 
“Treadiness-to-serve” charge and the “oper- 
ating’ charge. The first charge is covered 
either by a minimum guarantee per lamp 
demanded (Mr. Doherty’s system), or by 
charging a high rate for the first one to 
two hours’ use per unit per day (Mr. 
Dow’s system), or by charging a high rate 
for a given number of hours’ use of the 
maximum demand (the Wright demand 
system), or by charging a high rate for a 
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given number of hours’ use of the maxi- 
mum capacity of installation (New York 
system), ete. 

The second charge, to cover “operating” 
cost, is uniformly made by allowing a low 
rate (generally half the first rate) for all 
additional current used in excess of that 
charged for at the high rate. 

The general effect of the adoption of a 
high-efficiency in place of a low-efficiency 
lamp in all these cases will be to increase 
the number of units per kilowatt of sta- 
tion capacity. It should therefore in- 
crease the gross high-rate revenue on Mr. 
Dow’s system and the New York system. 

The consumer’s appreciation of the fact 
that he is supplied with a high-efficiency 
lamp should have a tendency to make him 
more liberal in the use of lamps, and 
thereby increase the number of lamps de- 
manded, or the maximum number used, 
and thus enlarge the high-rate revenue on 
both Mr. Doherty’s and the Wright de- 
mand system. 

In all these cases, then, we see that the 
use of high-efficiency lamps improves the 
high-rate revenue income per kilowatt of 
capacity (covering readiness-to-serve 
cost), and this offsets in a measure the 
increased cost of lamp renewals. In any 
case, a slight addition can be made to the 
price per lamp demanded or increase of 
number of hours for which units installed, 
maximum demand, etc., is charged, thus 
securing an increase in the readiness-to- 
serve charge to cover fully additional 
lamp-renewal cost of high-efficiency lamps. 
In other words, these systems of rates are 
so flexible as to permit of readily covering 
the additional lamp-renewal cost to sta- 
tion (with high-efficiency lamps) in the 
readiness-to-serve charge. All objections 
are thus removed to adopting the high- 
efficiency lamps our theory requires. 


HOW LAMP-RENEWAL COST MAY BE OFFSET. 


Looked at in another way, it is as if 
the station manager should say: “We 
find it of considerable advantage to be 
able to provide light so that the cost to 
our customers will be a minimum. This 
requires the use of a 3.1-watt lamp. We 
do not want to increase operating costs 
by the adoption of a 3.1-watt lamp in 
place of the 3.5 or four-watt lamp hereto- 
fore supplied. We do not deem it desira- 
ble to attempt to increase our kilowatt- 
hour rate to cover this increased cost. We 
find our consumer will not use a 3.1-watt 
lamp and pay for it direct, although such 
a lamp, even with its price added, gives 
light at a less cost than a 3.5 or four- 
watt lamp when supplied free. We find 
that the consumer, if made to buy his own 
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lamps, will invariably use some lower effi- 
ciency than 3.1 watts. Consumers will 
not even pay directly simple increase of 
lamp-renewal costs for 3.1-watt lamps. 
We will, therefore, make consumers pay it 
indirectly by a slight modification of our 
readiness-to-serve charge.” 

This involves no change in kilowatt- 
hour rates, and is therefore not apparent 
to the consumer, who, nevertheless, is thus 
made to contribute for the supply of the 
lamp it is to his interest to use, and which 
will save him on his service many times 
the charge he unwittingly pays therefor. 
This plan is, I know, not correct theory 
as concerns rates, since lamp renewals are 
an “operating,” not a “readiness-to-serve” 
cost. It, however, solves the difficulty 
where it is not possible to increase the 
kilowatt-hour rates. I am even bold 
enough to suggest this as a means of 
covering the full cost of free renewals for 
stations that are guilty of making con- 
sumers buy their own lamps from supply 
stores, hardware stores, etc., and that 
plead in extenuation that they can not 
afford to supply free renewals on account 
of the cost. ; 

It would be the more correct basis, I 
admit, to increase the kilowatt-hour rate 
by the fraction of a cent that the cost of 
lamp renewals represent. (See curve II, 
Fig. 1.) This has been done in some cases 
and should be done in all, but many sta- 
tions either lack the courage to do it, or 
find it inadvisable or impractical. The 
other plan, therefore, is proposed. Its 
working is covered up and is not directly 
apparent, and thus should be generally 
feasible, as it is not open to the objection 
of a direct change in the rate. I can 
hardly lay too much stress on the neces- 
sity of free renewals, since without free 
renewals or complete lamp control this 
whole discussion is useless, and this must 
not be forgotten. 

The effect of a high-efficiency lamp on 
returns from the low-rate charge covering 
operating cost should be the same as that 
given by the low-rate charge itself, 1. e., 
a liberal use of light. This is because, as 
before stated, the supply of a high instead 
of,a low-efficiency lamp is equivalent to a 
reduction of rates. ‘The low-rate charges 
that cover operating costs do not go, as a 
rule, below four cents per kilowatt-hour, 
so that even on this part of the charge 
our efficiency determined (3.1-watt) is the 
proper one. 

For special classes of business, like iso- 
lated plants taken on the service where 
current is supplied at a very low rate per 
kilowatt-hour (three cents or lower) it is 
desirable to compromise on the lamp- 
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renewal question by making the consumer 
pay for lamps, but charging him only cost 
or below cost therefor. In such a case, of 
course, the lamp efficiency giving the mini- 
mum cost to user at the rate given should 
be used. 


THE CASE OF OTHER UNITS THAN SIXTEEN 
CANDLE-POWER. 


It was expected several years ago that 
the standard unit would tend to grow 
larger and the twenty-candle-power lamp 
gradually take the place of the sixteen 
candle-power. Practice has, however, fol- 
lowed the opposite course, and the use of 
units lower than sixteen candle-power is 
growing extensively. This is as it should 
be, for the best economy of lighting re- 
sults, permitting as it does a better dis- 
tribution with increase in number of lamps 
available. It is not at all improbable that 
in a few years the standard candle-power 
unit in this country may be the same that 
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Fic. 3— Curves of useful life of the sixteen, ten, eight 
and five-candle-power, 100-volt to 125-volt lamps at. vari- 
ous initial efficiencies. 
it is in Europe to-day, îi. e., the eight- 
candle-power lamp. It is still more prob- 
able, I think, that these lower units—ten 
candle-power, eight candle-power, ete.— 
will be used in place of a higher efficiency 
sixteen-candle-power lamp than the 
present 3.1-watt efficiency. The intro- 
duction of lower candle-power units than 
sixteen is very likely in its results to the 
introduction of  sixteen-candle-power 
lamps of higher efficiency. These low- 
candle-power units have been of immense 
value to central stations in securing and 
holding business in residences and else- 


where, and their large, rapidly growing . 


and successful use attest the value of the 
argument I have advanced in this paper, 
namely, that it pays for central stations 
to secure their consumers the greatest 
economy in the costs of lighting service, 
just as gas companies are doing with the 
Welsbach lamp. 
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The determination of the best effi- 
ciency of these lower candle-power units 
forms a most interesting question, hardly 
second to that of the sixteen-candle-power 
lamp. 


DIFFERENCE IN LIFE BETWEEN SIXTEEN 
CANDLE-POWER AND THE LOWER 
CANDLE-POWER UNITS. 

In the first place, it must be noted that 
the lower candle-power units have a 
than the 


shorter life sixteen-candle- 
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100-volt to 125-volt lamps (renewed at end of useful life). 
power lamp of the same efficiency. For 
the same efficiency, the life decreases with 
the reduction in the candle-power unit. 
This is shown in the following table 
{table II), which gives the useful life 
of the various candle-power units and the 
cost of lamp renewals per kilowatt-hour. 
These values are plotted in curves in Figs. 
3 and 4. | 
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USEFUL LIFE AND LAMP-RENEWAL COSTS PER KILOWATT 
HOUR FOR VARIOUS CANDLE POWERS OF 100-VOLI 
TO 125-VOLT LAMPS AT VARIOUS INITIAL EFFI- 
CIENCIES. LAMPS RENEWED AT END OF USEFUL 
LIFE. LAMP PRICES TAKEN 17 CENTS FOR §,8, 10 
AND 16-CANDLE-POWER 
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Since the price of all lamps is the same 
as that of the sixteen-candle-power, there 
is a limit in efficiency with low candle 
power units at which the station can af- 
ford to supply the lamp free. The income 
given during a life the same as the sixteen- 
candle-power bears too small proportion 
to the cost of the lamps. The following 
table gives information on this point: 

Tase IlI 


COST OF LAMP RENEWALS WITH DATA AS TO LIFE, 
REVENUF RETURNED, ETC, FOR CANDLE-POWEK 
UNITS BELOW SIXTEEN CANDLE POWER 
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The efficiency that gives equal life to 
that of the sixteen-candle-power lamp can 
therefore hardly be taken as the basis for 
low candle-power units. 

It has been suggested to reduce the use- 
ful life limit from eighty per cent to 
seventy per cent or lower, allowing lamps 
to burn to the end of their full natural 
life and thus reduce the cost of renewals. 
The natural average life of such lamps ia, 
however, just about the same as the useful 
life for practically all efficiencies higher 
than 3.6 watts per candle, so that there 
is no increase of life available. 


THE BASIS OF EQUAL LAMP COSTS PER 
KILOWATT-HOUR. 


The most satisfactory plan would seem 
to be to adopt that efficiency which makes 
the costs per kilowatt-hour for any unit 
the same as the sixteen-candle-power lamp 
selected. From the costs given in table II 
and curves in Fig. 4, we can quite readily 
determine this. This gives us an eff- 
ciency of 3.6 watts per candle for the 
eight and ten-candle-power lamps and 
below four watts for the five-candle-power 
lamps. I have included the higher candle- 
power unit up to thirty-two candle-power 
on this diagram, and we see they should 
have the same efficiency as the sixteen- 
candle. The adoption of low efficiency for 
low candle-power units affects costs per 
lamp to consumers much less than with 
sixteen-candle-power lamps; there is, 
therefore, less objection to the use of 3.5 
and four-watt efficiency in these units. 


THE EIGHT-CANDLE-POWER LAMP. 


Were the eight-candle-power lamp the 
standard unit in this country instead of 
the sixteen-candle-power, as it is in 
Europe, we should then deduce the desira- 
ble efficiency on the same basis that we 
have adopted for the sixteen-candle-power 
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lamp. The curves in diagram Fig. 5 
give the efficiencies that will secure the 
minimum cost of light similarly to 
the results of the sixteen-candle-power 
lamps given in Fig. 2. This points to the 
3.6-watt lamp, or better, as the desirable 
one, considering the matter in regard to 
rates and conditions of service in the same 
way as we have the results for the sixteen- 
candle-power efficiency. 

THE LOWEST UNITS OF CANDLE-POWER. 


For the smaller units of five, four, three 
and two candle-power extended consider- 
ation is not necessary, since they are as 
yet generally used only for two purposes— 
sign lighting and closet and cellar light- 
ing in residences. For the latter service 
they are a pure convenience to the user 
and therefore of value to the central sta- 
tion company only in popularizing elec- 
tric lighting and aiding its introduction 
into residences, ete. 

THE CASE OF SIGN LAMPS. 

In sign lighting a good number of 
lamps are always used together, a condi- 
tion that allows greater liberality in lamp 
renewals and in efficieney to be chosen, 
ete., than would be the case for general 
service with lamps used individually or in 
smaller groups. The efficiency of such 
lamps in sign lighting must be high 
enough to secure the effect of point and 
brilliancy, avoiding the reddish tinge 
which gives a dim, dull appearance. To 
tnis end we must accept a higher effi- 
ciency and shorter life than the basis of 
equal costs per kilowatt-hour with six- 
teen-candle-power lamps would give us. 
Experience shows that a three or four- 
candle-power lamp, when used at ap- 
proximately four watts per candle eff- 
ciency, gives very satisfactory service in 
sign lighting. Their life will average 
600 hours, and they give the desired 
brilliancy. 

l GENERAL CONCLUSION. 

In general, then, we have the following 
conclusion : 

First—The best available efficiency in 
central station service for the sixteen-can- 
dle-power lamp is 3.1 watts per candle. 
Actually, the 2.75-watt lamp is the desira- 
ble one for average rates in use. 

Second—The 3.l-watt lamps can be 
used to advantage even when the voltage 
is kept four per cent high with fluctua- 
tions going still higher. 

Third—There should, therefore, be no 
central station which supplies current by 
meters using any lower efficiency than the 
8.1-watt lamp in sixteen candle-power. 

Fourth—The best efficiency in smaller 
candle-power units is that which keeps 
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the cost per kilowatt-hour renewals about 
the same as fhe sixteen-candle-power 
costs. The basis gives a 3.6-watt-per- 
candle efliciency, or better, for eight and 
gen-candle-power lamps. 

Fifth—Very low candle-power units, 
being used chiefly’ for sign lighting, can 
be more liberally treated than the basis in 
paragraph fourth demands. An efficiency 
of four watts per candle is desirable for 
the four and five-candle-power units, re- 
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ducing this to five watts per candle for the 
three and two-candle-power lamps, owing 
to the extreme fineness of filament in so 
small a unit. 


ses: 
Trolley Road Wanted. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

I have been requested to write you 
by a mecting of the business men of 
Dickson County, Tenn., with a view to 
obtaining your kind assistance in the pro- 
motion of an electric railway through said 
county. 

Our people desire a line, commencing 
at Dickson, Tenn., on the N. C. & St. L. 
Railway, and running through Charlotte, 
the county site, and Cumberland Furnace, 
to a point on the Cumberland River, a 
distance of from twenty-four to twenty- 
eisht miles, according to route decided 


on. 

Dickson is a town of nearly 2,500 in- 
habitants, with two large stove plants, 
two axe-handle plants, a brick plant, 
roller mill and planing mill. Charlotte 
has a population of about 500, with 
roller mill, sawmill and machine shop in 
contemplation. 

Cumberland Furnace, as the name im- 
plies, is a furnace town with a seventy- 
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five-ton furnace in operation and touched 
by a spur of the L. & N. Railroad. The 
proposed electric line would pass through 
a good farming country, at present devoid 
of railroad facilities; corn, tobacco, wheat 
and fruits are the chief products. The 
country is full of iron ores, and a fine 
quality of limestone. The people will 
give rights of way and the cross-ties 
toward building the road. The grades are 
easy, and there are no streams of any size 
to be bridged. 

We want to get in communication with 
parties who have the capital to put such 
a road in operation. It might be added 
that the franchises to supply light and 
power to the towns mentioned could be 
obtained for those operating the proposed 


We should be glad to hear from you, 
and will cheerfully consider any sugges- 
tions you may be pleased to give us, and 
trust that you will give this matter pub- 
licity, and if possible put us in touch with 
the necessary capital. 

There will be another meeting of our 
people at Charlotte, Tenn.. June 2, 1902, 
to report progress made and the inter- 
change of ideas on the subject. 

GRAHAM EGERTON. 

Charlotte, Tenn., May 19. 


Convention of the Master Car- 
Builders’ Association. 


The convention of the Master Car 
Builders, the Railway Master Mechanics 
and the Railroad Supply Men’s associa- 
tiens will all be held at Saratoga Springs, 
N. Y., in the week of June 18 to 25. A 
large attendance is already assured, and it 
is expected that the usual number of val- 
uable and interesting papers will be pre- 
sented. 


The volume and fall of water in coast 
streams- is a subject that is being given 
considerable deserved attention. Their 
utilization for electrical purposes is one 
of the foremost factors in present de- 
velopment. In this regard it is to be ob- 
served that the greatest accuracy and 
most complete detail is necessary in all 
experimental work with a view to de- 
termining practical value. Particularly is 
this the case in relation to the lessened 
summer flow. The minimum rather than 
the maximum flow should be the special 
object of information. While storage 
naturally enters into all final calculations, 
yet the costly experience with hastily con- 
structed electrical work makes manifest 
the need of care and aceuracy in all de 
terminations of this kind where invest- 
ment of capital is contemplated. 
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News from Great Britain. 


N MAY 1 the Wolverhampton Art 
and Industrial Exhibition was 
opened under much less pretentious 

conditions than the Glasgow Exhibition 

this time last year. Nevertheless, from an 
electrical point of view there is much to 

interest, and inasmuch as Mr. H. A. 

Hadley, who acted in the capacity of 

manager to the Glasgow Exhibition, is 

also to be found in the same rôle at 

Wolverhampton, nothing in the manage- 

ment should tend to an unsuccessful run. 

For the electric supply a three-wire, con- 

tinuous-current system is utilized. Five 

boilers, representing a total of 5,000 

horse-power, are to be found in the power- 

house and eight generators. Brockie Sell 
ares and Edison incandescents light the 
buildings and grounds, and in addition 
there are some Bremer arc lamps and 

“Rex” arc lamps, the latter made by 

Messrs. Hiram Maxim & Company. As 

at Glasgow, a good deal of aluminum wire 

is utilized for outside work. Altogether 
the ares number 360 and the incandes- 
cents, 8,000. All the generating machin- 
ery is of British manufacture. The main 
buildings include an Industrial Hall and 

Machinery Hall. Over thirty acres of land 

are taken up, and the buildings will be out- 

lined at night by white and green lamps. 
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The “tube” bills which are now before 
Parliamentary committees in such profu- 
sion are being prominently kept before 
the public just at present owing chiefly to 
the fact that Mr. Yerkes and Mr. Morgan 
are vigorously opposing each other in 
order to serve the same part of London— 
in other words, practically the whole of it. 
Mr. Morgan has a strong hand by reason 
of his having secured an important ally 
in the London United Electric Tramways 
Company, with whom a working arrange- 
ment has been entered into which, if 
Mr. Morgan’s proposed tube railways are 
sanctioned, will admit of a communica- 
tion never before known in the history of 
London—viz., from north to west via the 
city without change and thence fif- 
teen miles further to the west by 
the trams with only one ticket for 
the entire journey; and also from the 
south main steam railways to the termini 
of the main north country steam lines of 
England. What Mr. Yerkes proposes to 
do is by means of short junction lines, 
practically connecting the Circle and its 
adjuncts, which, while giving a most com- 


(By Our Special Correspondent.) 


plete service, will necessitate numerous ° 


changes, and in view of the characteristic 
American “hurry” it sounds ironical to 
hear Mr. Yerkes advocating interchange 
railways so émphatically as against out 
and out through communication. How- 
ever, the fate of either the Morgan or the 
Yerkes lines is not yet known, as upon 
one line of route the Central London 
Railway Company and another projected 
company are also opposing, and the task 
before Lord Windsor and his committee is 
no light one. Already ten sittings have 
been held and the proceedings before this 
particular committee alone are likely to 
last another month at least. 


The annual motor car exhibition of the 
Automobile Club of Great Britain has 
been held and once again a grand success 
has been scored by steam and petrol cars, 
but the number of electrical cars,as usual, 
was out of all comparison with the others. 
To make matters worse there seems a de- 
cided antipathy to giving information on 
the part of some of the exhibitors of elec- 
trical cars, and this treatment of the press 
is likely to lead to little good. The same 
grievance was commented upon in the 
electrical papers over here last year. 


The order for the tram cars for the 
London County Council’s conduit tram- 
ways, which are now being built, has been 
placed with Messrs. Dick, Kerr & Com- 
pany. The seating capacity of these cars, 
of which 100 have been ordered, will be 
twenty-eight inside and thirty-eight out- 
side. The price of the successful tender 
was £71,754, but a condition is that they 
will be allowed to sublet to Messrs. J. G. 
Brill & Company, of Philadelphia, for the 
trucks, to the Electric Railway and Tram- 
way Carriage Works for the car bodies, 
to Messrs. J. G. White & Company for the 
plows and to the English Electrical 
Manufacturing Company for the elec- 
trical equipment. It should be mentioned, 
however, that the Electric Railway and 
Tramway Carriage Works and the Eng- 
lish Electrical Manufacturing Company 
are two subsidiary companies for which 
Messrs. Dick, Kerr & Company are sole 
selling agents. All these cars will be used 
for the South London Tramways. Dr. 
A. B. W. Kennedy, the council’s consult- 
mg engineer, who expressed in favor of 
Messrs. Dick, Kerr & Company, which have 
tendered higher than the British Thom- 


son-Houston Company, did so chiefly on 


account of what he considers the higher 
efficiency of the former’s motors, which 
far outbalanced the difference in cost, he 
said. Two German firms which quoted, 
Messrs. Siemens & Halske and the Brit- 


isn Schuckert Company, were lower down 
in the list. 


After a large number of attempts, the 
London County Council has at last suc- 
ceeded in getting a bill past the first stage 
of its Parliamentary career, providing for 
the construction of a tramway along the 
Thames Embankment, that fine open 
thoroughfare depicted in these notes a 
few weeks ago in connection with the arc 
lamp standards which have been erected. 
The Embankment seems specially suitable 
for a means—and a pleasant one—of com- 
munication alongside the Thames, but a 
deal of opposition, based upon what might 
vulgarly be called “sentimental tommy- 
rot,” was encountered and successfully 
overcome. 


Yet another matter in connection with 
the London County Council, but in which 
it has not been so successful, is its bill en- 
abling it to supply electrical energy in 
bulk to local authorities and to confer 
further powers in respect of the purchase 
of the statutory electricity supply under- 
takings in London by the loca] authori- 
ties. One of the main points emphasized 
in this bill was in relation to the law 
which enables a local authority to pur- 
chase so much of an undertaking within 
its district. In a number of cases this 
merely leaves the local body the network 
of mains, as the generating ‘station is in 
another parish, and the council sought to 
remedy this state of affairs. The bill 
further sought to enable local bodies to 
combine to purchase. However, inasmuch 
as the bill is thrown out for this session, 
there is no need to go into further detail. 


A legal case of more than ordinary in- 
terest is that taken by one of the London 
borough councils against the local gas 
company for damages to the former’s elec- 
tric light mains by an explosion of coal 
gas. A good many instances of this kind 
have happened of late years in England, 
but nobody has ever yet gone to the extent 
of testing the legal liability of the gas 
company. The actual facts are that a 
leakage of gas from the gas mains found 
its way into an electric light surface box 
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where it exploded and promptly blew off 
the cover of the box and also injured the 
connections, ete., inside. The borough 
council in question got its case as well as 
its damages, but the gas company is to 
appeal, and the last is apparently not 
heard of the matter. 


Definite particulars have now been 
given apropos of the International Tram- 
ways Congress, which is to be held this 
year in conjunction with the International 
Light Railway Exhibition at the Agri- 
cultural Hall, London. The formal open- 
ing of the congress will be held on Mon- 
day, June 30, on which day the exhibition 
will also be opened to the public. On the 
following three days meetings will be held 
in the mornings and excursions in the 
afternoons, and in the evening of July 5 
a banquet will be given. 


The Institution of Electrical En- 
gineers, Which has just appointed Mr. 
James Swinburne to the presidency for 
the ensuing year, has been doing good 
work this session in the appointment of 
committees to look after the interests of 
the profession in various directions. 
Among these committees was one, formed 
on the suggestion of Mr. Robert Ham- 
mond, which had for its object the draft- 
ing of a set of model general conditions 
for use in connection with contracts for 
plant, mains and apparatus for electricity 
works. At the request of the committee, 
which was formed in December, 1900, the 
Electrical Plant Manufacturers’ Associa- 
tion, the Cable Manufacturers’ Associa- 
tion, the Municipal Electrical Association 
and the Engineering Employers’ Federa- 
tion appointed delegates to confer with it. 
The result of the deliberations of all these 
gentlemen has resulted in the publishing 
of a set of general conditions as mentioned 
above and which are being discussed by 


the members. This discussion has already 
been opened and bids fair to continue to a 
good length, and the final result—the con- 
ditions are now only in their draft form— 
should be welcomed by all engaged in the 
purchase of electrical machinery and 
plant. 


A report has just been issued by the 
Liverpool corporation dealing with the 
first complete year of electric traction on 
the tramways in that city. One hundred 
and one million passengers were carried, 
and the average receipts per car-mile were 
10.32d. as compared with 12.24d. under 
the system of horse traction. The work- 
Ing expenses were 8.87d. per car-mile. The 
total length of the existing lines is some 
114 miles. The power-house has a ca- 
pacity of some 15,000 horse-power. 

London, May 24. A. W. 
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National Electric Light Association 
at the World’s Fair, St. Louis, 
1904. 

At the recent annual convention of the 
National Electric Light Association, held 
in Cincinnati, Ohio, so keen an interest 
was manifested in the importance of the 
assoclation’s taking an active part in 
stimulating a prominent and important 
display of electrical apparatus and ap- 
pliances at the international exposition to 
be held in St. Louis in 1904, that it cul- 
minated in the unanimous passage by the 
convention of the following resolution, 
which was presented by Mr. James I. 
Ayer, of Boston: 

“Resolved, That the annual meeting, 
to oecur in 1904, of the National Electrie 
Light Association be held ou the grounds 
of the Louisiana Purchase Exposition 
Company, at St. Louis, Mo., and that the 
association will lend its best endeavor to 
contribute to the achievement of such an 
electrical exhibit as the consideration of 
the exposition management (as indicated 
by their generous provisions) and the in- 
dustry demands.” 

Prominent members of the association 
expressed themselves as being highly de- 
sirous of seeing the industrial applica- 
tions of electricity established on a large 
secale at the Louisiana Purchase Exposi- 
tion, and they voiced their willingness to 
cooperate in any way to secure this end, 
for the reason that the exposition will 
have the effect of opening up a great deal 
of territory now undeveloped electrically, 
and both the electrical central station 
managers and the manufacturers are 
alive to the fact that a proper ex- 
ploitation of the wide application of 
electricity will have much to do with 
extending the use of clectrically oper- 
ated and controlled apparatus and ap- 
phances, as well as the augmenting of, in 
no small degree, the present use of elec- 
tricity as applied to illumination. It is 
quite probable that the association will 
have an exhibit of its own for the demon- 
stration of all present methods for meas- 
uring and selling electric energy, whether 
for light or power. This exhibit will be 
educational in character and be intended 
to make the general public more familiar 
with the methods employed by electric 
companies in keeping their accounts and 
in making their charges. 

Action was taken this year to hold the 
1904 meeting at St. Louis for the reason 
that the members are convinced that 
much better working exhibits will be 
forthcoming if the electrical manufac- 
turers understand that the central station 
men are thoroughly interested in having 
all electrical apparatus exploited on a 
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large scale. Within the membership of 
this association are included, as active 
members, the men most prominent in the 
development of electricity and the asso- 
ciated membership contains all of the 
large electric manufacturing companies. 
The National Electrie Light Association 
represents an amount in excess of $500,- 
000,000 invested in electrical undertak- 
ings. 


Uranium and Vanadium. 


During the last few years there has been 
some demand for these metals for experi- 
mental work as to their beneficial effect 
upon stecl. Uranium is found in the 
forms uraninite, gummite and carnotite. 
The principal occurrences of uraninite are 
at the Wood, the Black Hawk and the 
Kirk mines, near Central City, Gilpin 
County, and on Dolores River at the 
mouth of Disappointment Creek, Monte- 
zuma County, Col. It has also been 
found on the eastern slopes of Paradox 
Valley, Montrose County, Col. It has 
been found in doubtful quantity in the 
Ross Hannibal mine in the Ruby basin 
of the Black Hills, South Dakota; in the 
President mine, near Elizabethtown, Col- 
fax County, N. Mex., and, with gummite 
also, in some of the pegmatitic dikes of 
Mitchell County, N. C. 

Carnatite, which contains the oxides of 
both uranium and vanadium, occurs at 
La Salle Creek, six miles from Cashin, 
Montrose County, Col., and it is reported 
from the western slopes of the La Salle 
mountains in southeastern Utah. 

The other principal source of vanadium 
is canadinite, which has been found in 
some quantity at the Vulture and the 
Phoenix mines in Maricopa County, and 
at the Mammoth mine, near Oracle, 
Pinal County, Ariz.; and at Lake Valley, 
Sierra County, and at the Mimbres mines, 
near Georgetown, Grant County, N. Mex. 
Vanadium has been obtained from certain 
slags at Creusot, France, and it has also 
been found in the ash of certain coals—a 
source that is attracting the interest of 
manufacturers and chemists. 

Both uranium and vanadium, as ferro- 
alloys, increase to a remarkable degree 
the tensile strength and toughness of steel, 
though no commercial steel seems thus 
far to have been made with them. 
Uranium compounds are used in manu- 
facturing and decorating porcelain and 
glass, and canadium is used for vanadium 
bronze in the place of gold bronze. The 
production of uranium and vanadium 
minerals during 1901, confined for the 
most part to Colorado, amounted to about 
375 short tons of the crude ore. The 
highest recorded price for the crude ore 
was $150 per ton; uranium oxide has 
been sold as high as $1.20 per pound. 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Effect of Inductance upon Spark 
Discharges. 


In studying the heating effects upon 
the poles of a spark-gap, as affected by the 
variance of the inductance of the circuit, 
Mr. B. Eginitis uses Tesla coils without 
a core, and poles of fine wire. The bright- 
ness of the aurcole varies at first inversely 
as the heating effect for all metals ex- 
amined. At high inductance, both the 
temperature and brightness increase with 
increasing inductance—at least, in iron 
and steel. A closer study of the effects by 
determining the temperatures of the poles 
was made with the aid of a thermoelectric 
couple. The examined include 
‘aluminum, copper and silver. The heat- 
ing first increases rapidly with increasing 
inductances, and then breaks into a suc- 
cession of maxima and minima. The 
presence of metallic vapor is not a primary 
factor in the heating effect, as is shown by 
the fact that at small inductances the 
brightness of the spectrum decreases with 
increasing inductances, whereas the heat- 
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ing increases very rapidly.—Comptes 
Rendus (Paris), May 5. 
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Ions in the Atmosphere. 

In demonstrating the ionic charges of 
the atmosphere, H. Ebert describes some 
simple and instructive experiments. A 
plate of tinned iron two square metres in 
area is supported four metres above the 
earth’s surface on insulating pillars 
planted on the top of a slope seventy 
metres high overlooking the River Isar. 
In clear weather the plate was first con- 
nected to earth acquiring a negative 
charge, then being disconnected and left to 
itself for some time so as to acquire the 
potential of the surrounding air. It was 
then earthed through a galvanometer, and 
showed a current proceeding from the 
plate to the earth. The charges acquired 
vary within wide limits by the weather, 
being largest in fine and smallest in fogg 
or damp weather. This shows that the 
connection of negative ions from the at- 
mosphere to the earth varies in accord- 
ance with their mobility in the atmos- 
phere. A rough estimate of the quantity of 
electricity thus conveyed on a fine day 
gives about 300,000 electrostatic units per 
square kilometre per minute.—Physikal- 
ische Zeitschrift (Berlin), May 1. 


of the World. 


Metallization of Textiles. 

A method of metallizing textiles elec- 
trically, which is said to afford the possi- 
bility of impregnating the thickest piece 
of cloth, either thoroughly or only on its 
surface, with any kind of metal, has been 
invented by Dr. K. Donalowski, of Russia. 
The object is attained by an electrical 
process of separation of the different salts 
from a given metal by accumulation of 
the separated metal in a cathode. ‘There 
ean be used copper, iron, silver, nickel and 
any of the metals which can be separated 
from their salts by electrolytic action. 
The textile has to go through a prepara- 
tory treatment before ready for the proc- 
ess of metallization, consisting of impreg- 
nating the salt with a solution of the 
salt of a certain metal. After the cloth 
has been impregnated, it is submitted to 
treatment with oxidized sulphur, which 
causes the metal to be separated from the 
solution in a sedimentary mass, which, 
being very fine, intrudes the eloth, uniting 
closely with its fibres, and also settling 
down on its surface. When the cloth is 
thus made ready it is put into an elec- 
trolytic tub filled with a solution of the 
salt of the kind of metal which is to be 
coated upon it, and brought in contact 
with the positive surface of an electrical 
device. The power of the current, as well 
as the contents of the tub, has to be regu- 
lated for each case, respectively.—Lngt- 


yo 


neering (London), May 23. 
# 

Recent Developments in the Gas Engine. 

The latest development in the produc- 
tion of producer gas for gas-engine work 
is the Mond gas, from which much is con- 
fidently expected in the near future. 
Mond’s producer is adapted for the use 
of cheap fuel and the recovery of am- 
monia. Experimental work has been car- 
ried on for many years (since 1879), and 
the results now achieved are exceedingly 
good. Common bituminous slack is fed 
into the hoppers and then descends in 
charges of eight to ten hundredweight 
into the producing bell. The first heating 
of the slack distills off the hydrocarbons, 
which then pass down through a hot zone 
where the tar is broken up. In the body 
of the producer there is the usual air- 
blast which has been saturated with steam 


and superheated, the fundamental differ- 
ence between this and other heaters being 
the fact that a very large quantity of 
steam is used—about two and one-half 
tons per ton of slack. The large amount 
of steam used keeps down the tempera- 
ture and prevents the destruction of the 
ammonia. Half a ton of this steam is 
decomposed per ton of slack, giving nearly 
twenty-nine per cent cf free hydrogen in 
the final producer gas. The gases and 
undecomposed steam, on their way from 
the producer, pass first through a tubular 
regenerator, through which the incoming 
air-blast passes in an opposite direction, 
then through a washer where by means 
of a spray of water they are cooled down 
to some 194 degrees Fahrenheit, and then 
to a lead-lined tower filled with tiles, where 
they meet a down-coming current of acid 
liquor containing sulphate of ammonia, 
with a small amount of sulphuric acid. 
In this tower, therefore, the ammonia of 
the gas is recovered. Finally, the gases 
pass to a gas-cooling tower where they 
meet a current of cold water, and are then 
fit for use. One producer of the ordinary 
size can deal with about twenty tons of 
slack per twenty-four hours, and from 
140 to 160 cubic fect of gas are produced 
per ton. The value of the sulphate of am- 
monia recovered is about $2 per ton of 
fuel at present prices. The calorific value 
of the gas, saturated about fifty-nine de- 
grees Fahrenheit, is about 1,148 British 
thermal units per cubic foot, and about 
1.15 volumes of air are required to burn 


one volume of the gas.—Hngineeruyg 
(London), May 23. 
# 
Thermal Expansion at Low Tempera: 
tures. 


_The determination of the densities of 
substances at the temperature of the boil- 
ing point of oxvgen and hence of their 
mean coefficients of expansion between 
that temperature and ordinary tempera- 
tures opens out a very large field of in- 
vestigation from which, if a sufficient 
number of observations were available, 
valuable deductions might be drawn. On 
account, however, of the expense and 
trouble of producing quantities of liquid 
oxygen, its use for this purpose is not 
likely to become general, although when 
available it is the easiest body to use in 
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conducting such experiments, especially 
when the vacuum vessel containing it is 
immersed in a large vessel containing the 
same fluid or well evaporated air. The 
ease With which liquid air can now be 
obtained in many laboratories suggests 
that its application to work of this kind 
would in some cases be a convenience; 
and the present investigation was under- 
taken with a desire to ascertain what 
accuracy could be obtained, and how the 
method could be applied to inorganic and 
organic substances which occur in the 
form of fine crystals. The use of a mix- 
ture of varying composition and density, 
like liquid air, necessitates a determina- 
tion of its density with accuracy and 
rapidity before and during the course of 
the experiments. For this purpose, in the 
experiments detailed in this article, liquid 
air that had been allowed to evaporate for 
twenty-four hours in advance was used in 
large silver-coated vacuum vessels of some 
three litres capacity. In order to ascer- 
tain the density of the liquid, a polished 
silver ball, which had been weighed once 
for all in liquid oxygen, was weighed in a 
sample of liquid air, and from the rela- 
tive weights thus found, the density of 
the liquid air could be approximately de- 
termined, assuming that of liquid oxygen 
to be 1.137. In this way, with proper 
care and attention, results were obtained 
comparable in accuracy with the density 
taken in liquid oxygen. When the body 
to be examined was a salt, it was em- 
ployed in the form of a compressed block. 
One experiment, however, was made in a 
section of a large crystal of chrome alum. 
The salt, previously reduced to a fine 
powder, was moistened with water and 
compressed in a cylindrical steel mould 
under great hydraulic pressure. In order 
to get cylindrical blocks of the salts, show- 
ing no porosity, the presence of water, or, 
rather, the saturated salt solution, was 
found to be essential during the applica- 
tion of pressure. In calculating coefli- 
cients of expansion, various forms may be 
given to the formula employed, and corre- 
spondingly different results may be ob- 
tained from the same set of oxidations. 
Sodium, extending down to low tempera- 
tures, has a coetlicient about the same as 
that of mercury at the ordinary tempera- 
ture. With the exception of carbonate of 
soda and chrome alum, all the other hy- 
drated salts have a coefficient of expan- 
sion not differing greatly from that of ice 
at low temperatures. It will be possible, 
by cooling the moulds with liquid air 
during the process of hydraulic eompres- 
sion, to produce cylindrical blocks of 
solid bodies of extremely low melting 
points. The method which works well 


with liquid oxygen or air fails when ap- 
plied to liquid hydrogen. For tempera- 


tures about twenty degrees absolute, re- 
course must be had to measurements of 
the coefficient of linear expansion, and 
such observations could only be applied 
with ease to metallic bodies and alloys.— 
Nature (London), May 22. l 
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Electric Waves and Their Effect on the 
Human Brain. 


This article details some interesting 
experiments conducted very recently by 
Mr. A. Frederick Collins for the purpose 
of establishing the nature of the relation- 
ship existing between electric storms and 
afflicted by certain forms of 
nervous diseases. The brain of a freshly 
killed animal was procured, and an ap- 
paratus for sending out the electric waves 
of radiations was arranged. It was 
thought necessary to measure the resist- 
ance of the brain, and two needles con- 
nected to the testing set were embedded 
in opposite hemispheres. The high re- 
sistance offered by the tissues to the 
passage of an electric current, especially 
considering its large cross-section, was 
surprising. A telephone receiver was in- 
troduced in place of the testing set, and 
two resonator plates connected with two 
coherer plugs connecting the opposite 
sides of the brain with the resonator 
plates, and a dry battery and telephone 
receiver were bridged in between the two 
resonator plates. Waves were then sent 
out by the emitter at a distance of three 
metres, but there was no sound in the re- 
ceiver. Had the waves appreciably 
cohered the brain cells, the telephone 
would have registered it. It then occurred 
to the author that the resistance of the 
brain, like loose metal filings, was too 
ercat, and its sensitiveness therefore pro- 
portionately decreased. The needles were 
inserted 1 mm. apart, and the key again 
pressed. There was a sharp click in the 
telephone receiver as though a carbon 
eoherer had been employed instead of the 
brain cells. Time after time the experi- 
ment was repeated in all its possible 
variations, and with many other brains 
from mammals, but with the same results. 
The tests proved that cohesion of the brain 
cells in animals takes place after death 
under the action of the waves. In order 


to examine into the action of the living 
brain, a large feline was subjected to the 
process of etherization, and was soon in a 
deep hypnotic sleep. After an incision 
had been made and the plugs connected 
up to the opposite sections of the mem- 
brane, the needles of the receiving ap- 
paratus were inserted into the brain, and 
the telephone receiver was again selected 
because of its great sensitiveness. When 
the sparks passed between the oscillator 
balls, the sounds of cohesion in the living 
brain were quite clear, though not as dis- 


persons 


tinct as in the previous tests with the 
inert brains. The subject was subcon- 
scious of the effect, and more ether was 
applied. The clicking continued, showing 
that the brain cells were self-righting or 
‘“self-restoring,” as it is called in the 
technique of wireless telegraphy. It was 
accidentally discovered that there were 
peculiar vibrations felt at the base of the 
brain and a rhythmic vibration of the 
muscles. When the emitter was stopped, 
the vibrations ceased; when in operation, 
the vibrations were in evidence. The ef- 
fect was similar to that produced with 
the so-called “shocking coil,” only in this 
case the current was not broken by any 
mechanical means. These tests proved | 
that cohesion of the brain cells of mam- 
mals in life takes place under the action of 
electric waves. The resistance of the 
cross-sections of the brain was measured 
and found to be about 5,000 ohms which, 
considering its dimensions, was high. In 
another test during a storm, a telephone 
receiver was used, and upon the lightning 
striking the cupola of a house a quarter 
of a mile away, three sounds, like the 
cooling of metal when immersed in water, 
led the author to believe the lightning had 
struck three times, which was afterward 
proved to be true. This was in conjunc- 
tion with studying the effects of electric 
waves on the inert human brain, and 
seemed to the author to prove that cohesion 
of the brain cells in man after death takes 
place under the action of electric waves.— 
Electrical Review (London), May 23. 


m 


Supreme Court Orders Retrial of 
Telephone Case. 


The United States Supreme Court on 
Monday ordered a retrial in the famous 
telephone case of J. Forrest Manning & 
Company against the Chesapeake & Po- 
tomae Telephone Company at Washing- 
ton, and remanded the case to the Dis- 
trict Supreme Court at that city for a 
new trial. 

It will be remembered that Congress 
had passed a law making the rate $50 per 
annum for use of a telephone on an in- 
dividual wire, and this suit is brought by 
a subscriber to enforce this rate which the 
company declines to allow. 

The District Supreme Court decided 
that the statutory rates for telephonic 
service were so unreasonably low that they 
amounted to confiscation of property, and, 
therefore, that the act of Congress fixing 
them was unconstitutional. The Court 
of Appeals reversed this decision, holding 
the act to be constitutional and declaring 
that the telephone company must either 
abide by it or cease to do business in the 
District. 

The United States Supreme Court now 
rules that until it was determined which 
of two classes of service the rates named 
in the act of Congress applied to, it could 
not be decided whether the rates amounted 
to confiscation, and that until this decision 
was reached the question of the constitu- 
tionality of the act should not have been 
passed upon. 
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ILLUSTRATED DESCRIPTIONS OF NE 


Direct-Current Factory Motors and 
Smali Generators. 

The accompanying illustrations show a 

few applications of small motors and gen- 


APPARATUS. 


care has been given that they retain a 
pleasing outline along with compactness 
and the availability of being readily modi- 
fied to meet special requirements. The 


Fia. 1.— MOTOR, WITH SUBBASE. 


orators manufactured by the Rochester 
Electric Motor Company, Rochester, 


Fie. 2.—WALL-SUSPENDED SEVEN AND ONE- 
HALF Horse-Power MOTOR. 


N. Y. Although the maker claims re- 
liability and efticiency to be the first con- 
siderations in this apparatus, considerable 


frame has a single casting, the end-plates 
or bearing supports being bolted directly 
to it. These plates protect the armature 
and field windings from mechanical in- 
jury, and may be swung around so that 
the machine may be placed 
either on the floor, wall or 
ceiling. 

The poles of the multi- 
polar machines are of lami- 
nated soft steel and are so 
bolted into the frame as to 
make accurate spacing eas- 
ily secured. This further 
permits the removal of the 
poles and field coils with- 
out disturbing the arma- 
ture, the pole tips being 
shaped to produce a uni- 
formly distributed field, 
and it is found that these 
motors will operate with- 


out sparking under widely varying loads. 


The field coils are machine-wound and 


carefully insulated with fibre, mica and 


tape, and slipped over the poles before 
they are bolted to the frame. The shunt 


and series coils of compound-wound ma- 


chines are separate. The armature is 


built up of thin, carefully annealed sheet 
steel, the discs being japanned and 
mounted directly on the shaft, and in all 
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but the smaller sizes there are provided 
both radial and longitudinal ventilating 
discs. The windings in all but the bi- 
polar machines are form-wound, taped 
and baked. There is no bending of the 


Fic. 3.—Motor, BeLt-CONNECTED WITH DRILL. 


wires when placing the coils in the insu- 
lated slots. Bipolar armatures are wound 
by hand, the wires being laid in the in- 
sulated slots and separated from each 
other by tape, when they are heated and 
dipped into insulating varnish, then baked 
slowly in an oven, and finally given a 
coat of oil and water-proof varnish. 

The commutator is given special atten- 
tion, the bars being of the purest lake 
copper, insulated with prepared mica. 
These are held in a special clamp, obviat- 


Fic. 4.—CEILING SUSPENDED, BACK GEARED MOTOR. 


ing the possibility of a high or a low bar. 
The reaction type of brush-holder is used, 
which provides an absolutely parallel feed 
with the feed of the brush. The brushes 
are of carbon, with large surfaces pro- 
vided for collecting full-load current con- 
tinuously. 

The bearings are of phosphor-bronz, 
self-oiling and self-aligning. The oiling 
rings are of large diameter and feed the 
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oil to spiral grooves in the boxes, the 
shaft practically resting on a film of oil 
when running. The shafts are of high- 
grade open-hearth steel of large diameter. 

Referring to the illustrations, Fig. 1 
shows a Rochester motor with subhase; 


Fia. 5.— ENcCLosED, Dust-PRooF MOTOR. 


Fig. 2 shows a seven and one-half horse- 
power motor, wall-suspended, driving a 
belt, and also shows the accompanying 
rheostat and switch apparatus; Fig. 3 
shows a motor belt-connected with a Davis 
drill; Fig. 4 shows a back-geared motor 
suspended from the ceiling; Fig. 5 shows 
a Rochester motor entirely enclosed, mak- 
ing it dust and moisture-proof; Fig. 6 


rs |: 
gy h 


i 
i 


MAg r . 
4 k 
woii a j p ai 
P FTAL 3 


wA 


2, 
= we, 
M { 
A 
` 
` — 
Sa a 
A R; = ae 
P È 
- 
sse] i 
-© va p—_ -on % 


Fra. 6.—Moror, DIRECTED TO ExHausT FAN. 


shows a Rochester motor direct-connected 
to an exhaust fan. 

The back-geared type of motor is be- 
coming very popular where slow speed is 
desired and it is necessary to connect di- 
rect. These motors are furnished, when 
it is desirable, with brass or steel pinions 
to mesh with cast-iron gear on the shaft. 
These may also be supplied with special 
worm-gear reduction for places where ex- 
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tremely low speeds are desired. This ma- 
chine is adapted for direct-connection to 
machine tools, printing-presses, blowers, 
ete. 

With the enclosed type of motor the 
heating effect is very low over long runs. 
The hand-plates may be re- 
moved at any time and the 
motor operated as an open 
machine. 

A special motor for 
pumping pipe organs has 
been designed, this motor 
running from 300 to 400 
revolutions per minute at 
full speed, being rated at 
one and one-half horsc- 
power. It is claimed that 
this motor is very quiet in 
running, the magnetic hum 
so often noticeable, and in 
some cases objectionable, 
having been overcome. 
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An independent Telephone System 
for Los Angeles, Cal. 


The Kellogg Switchboard and Supply 
Company has secured the contract for the 
switchboard and 6,000 telephones from the 
Home Telephone Company, Los Angeles, 
Cal. 

This switchboard deserves particular at- 
tention, not only as being the largest 
single multiple switchboard in the West, 
but one of the largest that has ever been 
built, it having a capacity of 18,000 lines. 
The switchboard consists of seventeen 10- 
panel, three-operator sections. The first 
position will be left blank and the remain- 
ing fifty positions will be equipped with 
120 subscribers’ lines each with room for 
140, terminating in jacks and lamps, mak- 
ing a present equipment of 6,000 sub- 
scribers’ lines. In order to meet the re- 
quirements of this exchange the multipie 
jacks will be on three-tenths-inch centres. 
This will be the first jack of this size, with 
the exception of the one used in the switch- 
board of the Frontier Telephone Com- 
pany, Buffalo, ever used in the world, 
which likewise is to be equipped with 
Kellogg three-tenths-inch multiple jacks. 

Included in this contract are a two- 
position chief operator’s desk, two-position 
wire chief’s desk, two-position informa- 
tion desk, and a one-position moni- 
tor’s desk provided with the necessary con- 
nections in and to the local board, com- 
pletely wired for the present equipment. 
The system is, of course, to be the very 
latest common battery multiple relay 
system. 
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United States Coaling Station at 
Manila. 7 

One of the most potent factors in the 
government policy of holding the Philip- 
pine Islands was the advantageous posi- 
tion of Manila Harbor as a coaling sta- 
tion for war vessels in the eastern waters. 
The naval engineers decided that Sangley 
Point would be the best location for large 


coal pockets and coal-handling machinery. 

Extensive wharves and fireproof build- 
ings are being erected for this purpose. 
Two coal sheds are each 194 feet wide 
and 300 feet long with an interval of 50 
feet between them, while the wharf is 418 
fect in length and 75 feet wide. i 

The coal-handling machinery was de- 
signed to remove coal from colliers by 
means of hoisting towers and distribute 
it in the storage sheds by automatic rail- 
ways; also to coal the war vessels at the 
wharf from the shed. To do this to the 
best advantage required two steeple 
towers equipped with steam hoisting en- 
gines and duplex steam shovels, twelve 
automatic railways and over a mile of 
track. All this coal-handling machinery, 
together with accessories, such as railway 
equipment, cars, coal tubs, ete., is being 
built by the C. W. Hunt Company, 
New York. 

Recently thirty-six flat-top four-wheel 
cars were completed and shipped to the 
Philippine Islands. Each car is of one- 
ton capacity, to be used on the Hunt in- 


dustrial railway. Standard gauge for this 


railway is twenty-one and one-half inches, 
out to out of rail heads, and is admirably 
adapted for transporting material on 
wharves, warehouses, docks and shops. 
l ek 
Bauxite. 

The bulk of domestic bauxite produced 
in 1901 was found in Georgia, the re- 
mainder being supplied by Alabama and 
Arkansas. The total production was 18,- 


905 long tons, valued at $79,914, as com- 
pared with 23,184 tons, valued at $89,- 
676, produced in 1900. Bauxite is used 
mostly for the manufacture of aluminum, 
although a considerable quantity is 
used for the manufacture of aluminum 
sulphate and crystallized alum. The 
Pittsburg Reduction Company is in- 
stalling a large plant at Bauxite, Saline 
County, Ark., which promises to largely 
increase the output from Arkansas in 
1903. . 

The imports of bauxite into the United 
States in 1901 amounted to $67,117. The 
exports were valued at $300,000. The 
consumption was about 39,650 long 
tons, valued at $151,262. The im- 
ports in 1901 were 18,313 long tons, as 
compared with 8,656 tons for the pre- 
ceding year. The principal commercial 
salts of aluminum are aluminum sulphate 
and crystallized alum, for the manufac- 
ture of which bauxite and Greenland 
cryolite are used. In 1901 the production 
of aluminum sulphate was 74,721 tons, 
and that of crystallized alum was 7,755 
tons. | 
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The Reorganization of a Large Wire 
and Cable Company. 

The Safety Insulated Wire and Cable 
Company, of New York, a name that has 
always been associated with the pioneer 
firms of the electrical industry, as the suc- 
cessful manufacturer of the “Safety” 
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the old Safety company, is a member of 
the Enion and Players clubs, and the New 
York, Larchmont and Atlantic yacht 
clubs, has a large acquaintance in social 
and financial circles, and is familiar with 
every branch of the manufacture of insu- 
lated wire and cable. Messrs. Clark, Henry, 
Richards and Eckert have been connected 
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company at Bayonne, N. J. This new 
factory is the largest plant devoted solely 
to the manufacture of rubber insulated 
wire and cable in the country. The two 
main buildings are of brick, two stories 
high, each having a length of 500 feet, 
with an aggregate floor space of 150,000 
square feet. The power plant, dry rooms, 


EpwWIn EP8TEIN, 
Treasurer. 


seamless rubber insulated elece- 
trical conductors, has recently 
passed through an interesting 
business experience, which is a 
fitting climax to its unique and 
useful career. | 

The Safety company, formerly | 
a corporation under the New York g 
State laws, with a capital of W™ 
$250,000, is now a corporation 
under the laws of the state of 
New Jersey, where the factory is 
located, with an authorized capi- 
tal of $1,500,000, of which 
$1,000,000 has been issued. The 


H. T. RIcHARDS, 
Secretary. 


B. M. WAITLOCK. 
President. 


Docks AND WATER FRONT AT “SAFETY ” COMPANY’S WORKS. of 


Ira W. Henry. 
Vice-President, 


L. R. CLARK, JR., 

Vice-President. 
etc., are in separate buildings. 
Several of the departments of the 
new factory are already in oper- 
ation, and the company is com- 
pleting, at the Bayonne works, a 
large contract for submarine cable 
for a foreign government. 

Its location at tide-water, with 
ample docking facilities, new 
cabling machinery recently im- 
ported from England, and a large 
working capital render the com- 
pany capable of producing all the 
usual types of insulated conductors 
as well as submarine cable of any 
required length for domestic and 
foreign markets. The personnel 
the new company remains 


FACTORY OF THE SAFetTy INSULATED WIRE AND CABLE COMPANY, 


officers of the new company are Benjamin 
M. Whitlock, president; Le Roy Clark, 
Jr., and Ira W. Henry, vice-presidents; 
H. T. Richards, secretary; Edwin Ep- 
stein, treasurer; A. P. Eckert, assistant 
treasurer; A. P. Lambrecht, assistant sec- 
retary. 

General Whitlock, the president of the 
new company, was also the president of 


with the successful work of the old com- 
pany, and Mr. Epstein represents the 
bankers. Mr. Leonard F. Requa, who 
was the principal owner of the old com- 
pany, holds a large interest in the new 
company, and has been retained as one of 
its directors in an advisory capacity. 

In the accompanying illustrations is 
shown the new tide-water plant of the 


BAYONNE, N. J. 


the same, and it starts its career 
with all the experience and knowledge of 
the old company whose achievements aD 

contracts in important installations are 80 
well known. The company will be repre- 
sented as formerly, in Boston, by F. B. 
Parsons; Chicago, M. B. Austin & Com- 
pany; St. Louis, Colonel E. J. Spencer; 
Detroit, Henry L. Walker Company. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


TRACTION LINES Lose Tax Suir—Back 
taxes of $397,133 have been released for 
payment to the city and other taxing bodies 
through Judge Tuley’s decision in the 
Union Traction Company’s case. The judge 
has dismissed the suit for an injunction for 
a collection of the tax for 1901, and has 
ordered the distribution by the county 
treasurer of the money that was deposited 
with him by the traction company pend- 
ing the outcome of its suits. The city will 
receive about $100,000. It has been stated 
that the traction company will carry the 
case to the Supreme Court. 


A Large Cu1caco ELEctTRIC PLANT—It has 
been reported that Chicago is to have one 
of the largest electric plants in the world. 
This is to be built by the Commonwealth 
Electric Company, and is expected to cost 
$6,000,000, and have a capacity of 100,000 
horse-power. It is believed that its con- 
struction will cover a period of hve or six 
years, involving annually an expenditure of 
$1,000,000. The plant will be erected on 
fourteen acres of land, fronting south on 
the soutb branch of the Chicago River. 
Work will begin at once, and it has been 
announced that machinery sufficient for gen- 
erating 16,000 horse-power has already been 
contracted for. It is understood that the 
Commonwealth company will build its plant 
so that the current may be used for rail- 
road operation, electric lighting and power 
purposes. It is stated that this company 
intends to make some radical departures in 
the character of the machinery to be in- 
stalled. Title to the land, comprising four 
parcels altogether, on which the company 
will build, has been taken for an aggregate 
consideration of $337,000. The deal has 
been in progress for several months. 


A Bia RAILWAY COMBINE—The Pennsyl- 
vania & Mahoning Valley Railway Com- 
pany has been incorporated under the laws 
of Pennsylvania, with a capital stock of 
$8,000,000. The company represents a con- 
solidation of the Trumbull Electric Com- 
pany, the Mineral Ridge Railway Company, 
the Mahoning Valley Railway Company, the 
Newcastle & Lowell Railroad Company, the 
Newcastle Traction Company, the Law- 
rence Gas Company, and the Newcastle 
Electric Company. The combine has also 
purchased Cascade Park, near Newcastle. 
It controls ninety miles of track, reaching 
from Leavittsburg, Ohio, to Newcastle, Pa. 
The following officers have been chosen: 
President, M. A. Verner, Pittsburg; vice- 
president, James Parmelee, New York; 
secretary, John E. McVey, Youngstown; gen- 
eral manager, A. A. Anderson, Youngstown. 
The Pennsylvania & Mahoning Valley Rail- 
way Company was organized by Colonel 
Myron T. Herrick, James Parmelee, and 
Benjamin F. Miles, of Cleveland, Ohio, who 
owns a controlling interest in the combined 
properties. The capital stock of $8,000,000 


CURRENT ELECTRICAL NEws 


is divided into $3,000,000 five per cent pre- 
ferred and $5,000,000 common stock. Ulti- 
mately it is expected that the road will be 
a part of a system that will have a through 
traffic arrangement between Cleveland and 
Pittsburg. The Eastern Ohio Traction line 
is now built within a few miles of Leavitts- 
burg, the western terminus of the Penn- 
sylvania & Mahoning Valley Company’s 
road, and is being pushed rapidly forward. 
From the eastern terminal at Newcastle, 
Pittsburg capitalists are building an electric 
line that will shortly be completed, and 
with which it is expected througb service 
will be arranged into Pittsburg. 


IMvoRTANT TRACTION Dear—The Inter- 
borough Rapid Transit Company is reported 
to have acquired the QueensCounty Railroad, 
all that company’s traction rights, and also 
the tunnel franchise of the Interisland Con- 
struction Company to build a tunnel from a 
point in Long Island, under the East River, 
to Forty-second street. The officials of the 
Interborough company were disinclined to 
discuss the report, those seen refusing either 
to deny or affirm it. The Interborough 
Rapid Transit Company is the corporation 
organized for the purpose of taking over the 
subways in Manhattan and the Bronx, being 
built under the contract between the city 
and John B. McDonald. The company is 
capitalized at $25,000,000. The New York & 
Queens County Railroad Company, which 
the Interborough Rapid Transit Company is 
said to have absorbed, controls routes ag- 
gregating 110 miles of road. It practically 
controls all of the trolley lines having their 
termini in Long Island City on the north 
side of the island. The capital stock of the 
company is $2,500,000 and its bonded in- 
debtedness is about $3,000,000. The tunnel 
franchise possessed by the Interisland Con- 
struction Company was obtained a number 
of years ago. Ten years ago work was be- 
gun on the tunnel by the sinking of a shaft 
forty feet square, between Vernon and 
Jackson streets, at Fourth avenue. When 
a depth of nearly 100 feet had been reached 
about seventy pounds of dynamite, which 
had been stored near the shaft, exploded, 
killing five persons, and injuring over fifty. 
Many suits for damages were started, and 
the work on the tunnel was suspended. It 
has never been resumed. If the reported 
deal has been consummated, 110 miles of 
trolley lines in Queens County will be 
brought into direct connection with the en- 
tire subway system of Manhattan and the 
Bronx. 


PENNSYLVANIA POWER PLANT—Work has 
been started on the foundations for the new 
power plant of the Philadelphia Company 
which will be erected on Brunots Island at 
a cost of b2tween $1,800,000 and $2,000,000. 
It is said that all of the contracts for ma- 
chinery have been awarded and that final 
plans are being prepared for the great steel 
building. The Panhandle Railroad Com- 
pany has awarded the contract for the new 
coal chute and trestle on the Ohio Connect- 
ing Railroad bridge and work will be hur- 
ried along this spring. The new power 
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plant will be just twice the size of the pres- 
ent planc of the Consolidated Traction Com- 
pany at Twentieth street. The power build- 
ing will be 500 feet long and 150 feet wide 
and it will be so arranged that a duplicate 
building and installation can be secured at 
any time without destroying the economical 
operation. The plans have been prepared 
under the direction of genera) superintend- 
ent John Murphy and chief engineer F. H. 
Uhlenhaut. The power plant will consist of 
nine direct-connected Westinghouse gen- 
erators in units of 1,800 kilowatts or 2,000 
horse-power. The contract for these has al- 
ready been awarded in connection with a 
monster switchboard and all necessary elec- 
trical equipment. The engines will be of 
the Corliss type in units of 2,000 horse- 
power. The contract for a battery of Bab- 
cock & Wilcox boilers of 10,000 horse-power 
has been awarded. No contract has yet 
been placed for the structural steel for the 
building and the delay in receiving this will 
constitute the only delay in the completion 
of the plant. Work was started on the 
excavations for the foundations. The Phila- 
delphia Company will receive coal for its 
power plant from the Ohio Connecting 
bridge. A trestle wi}l be built adjoining the 
present bridge so that coal cars can be 
hauled out over the stock pile of the power 
plant. 


ELECTRIC RAILWAYS 


SANTA ANA, CAL.—From the engineering 
work that is going on it is understood that 
the Pacific Electric Railway Company has 
taken over the franchise of the Santa Ana 
& Long Beach Railway Company and will 
build a road to connect the two points. 


ELGIN, ILL.—The Elgin, Aurora & Southern 
Traction Company has commenced the work 
of strengthening its track system in the 
downtown streets which will be paved dur- 
ing the coming summer. The paving will 
commence at once. 


CRESTLINE, Onro—The council has passed 
the franchise asked by the Ohio Central 
Traction Company to pass through the High- 
land addition in that village, thus giving 
the traction company a route through the 
village, allowing it to connect up its lines. 


INDIANAPOLIS, IND.—The county commis- 
sioners have granted a new franchise to the 
Indianapolis, Shelbyville & Southeastern 
Traction Company for a right of way 
through Marion County. The company’s 
former name was the Shelbyville Street 
Railway, Heat, Light and Power Company, 
and its franchise expired March 1. 


PHOENIXVILLE, Pa.—An ordinance has 
been adopted giving franchises to the 
Bridgeport & Phenixville Electric Railway 
Company, which is the connecting or in- 
termediate link of the trolley system be- 
tween Norristown and Philadelphia. The 
company is placed under bonds of $10,000 
for the faithful compliance with all re- 
quirements of the ordinances. If the road 


is not completed within six months from 
date of acceptance then the ordinance be- 
comes null. 


URBANA, ILL.—A new electric railroad to 
run from Champaign and Urbana to Gib- 
son City, Hoopeston and Atwood and to 
carry both passengers and freight has been 
incorporated here. The incorporators are 
Judge Francis M. wright, M. A. Goff and 
State Auditor McCullough, of Urbana, and 
J. W. Davidson. The capital stock is $35,- 
000 and the road is expected to be in run- 
ning order early next year. 


Pirrsnura, Pa.—The Pittsburg & Char- 
lerroi Street Railway Company will by 
October have a complete traction system in 
operation between Union station and Ailen- 
port, opposite Fayette City, in the Monon- 
gahela Valley, which will be about thirty- 
four miles long and about ten miles shorter 
than the Pittsburg. Virginia & Charleston 
»ailroad. Links of the new road beyond 
Mt. Lebanon are being completed by the 
Drake & Stratton Company, the entire cost 
being $2,500,000. 


PapucaH, Ky.—The articles of incorpora- 
tion of the Paducah City Railway have been 
hled, with a capital stock of $300,000. This 
company has fifteen miles of track and a 
light and power plant. The organization 
contemplates betterments and extensions of 
the line, and provides for a targe bond issue 
to make this possible. The old directors 
are to continue in their positions, the new 
management not contemplating any radical 
changes. Charles S. Maltby, of the Maltby- 
Hornaday Ccmpany, of Cincinnati, is the 
chief operator. 


HARRISBURG, Pa.—The State Department 
at Harrisburg, Pa., has granted a charter 
to the Jamestown & Warren Electric Street 
Railway Company, and the articles of in- 
corporation announce the following capital- 
ists of Warren as directors of the recently 
organized traction corporation: D. H. Sig- 
gins, president of the Warren Street Rail- 
way Company, together with J. D. Wood- 
ward, J. F. Rounce, H. A. Siggins, and J. 
M. Siegfried, who is named as the treas- 
urer of the company. It is estimated that 
the construction cost to the New York state 
line from Warren will be $10,000 per mile, 
and for that purpose subscriptions for 
$100,000 in stock have been received. Nine- 
teen miles of track will be built in all. 


LANCASTER, Pa.—Through an agreement 
reached between the officials of the Cones- 
toga Traction Company, which controls all 
the trolley lines in this county, and the 
United Traction Company, of Reading, this 
city will be connected with Reading by a 
continuous trolley system. It has been 
stated that the line to Ephrata would be 
extended to Adamstown, a distance of nine 
miles. The United Traction Company has 
a line from Reading to Adamstown, where 
the junction with the local system will be 
made. A subpower station and electric 
light plant will be established at Reams- 
town, through which the new line will pass, 
for the purpose, it is understood, of fur- 
nishing light to Reamstown, Denver, Terre 
Hill, Adamstown and New Holland. 
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NEW INCORPORATIONS 


~Harrispurc, Pa.—The Roscoe Electric 
Light Company. $10,000. 


Cuicaco, Itu.—lIllinois Western Telephone 
Company, Macomb. Capital increased from 
$60,000 to $300,000. 


Dover, DeL.—The Louisville Home Tele- 
phone Company. Increased capital stock 
from $1,000,000 to $1,500,000. 


ANDERSON, IND.—The Emporia & Ander- 
son Telephone Company. Increased capital 
stock from $5,000 to $20,000. 


SPRINGFIELD, ILL.—Pleasant Ridge Tele- 
phone Company. $1,000. Incorporators: 
I. S. Caster, W. H. Clark and S. L. Veily. 


Cuicaco, Inu.—Gilman Electric Light and 
Power Company. $25,000. Incorporators: 
Robert W. Parker, Emil C. Wetten and 
Clyde A. Morrison. 


ALBANY, N. Y.—Smith Storage Battery 
Company, Binghamton. $100,000. Direc- 
tors: T. J. Coster, M. O. Smith and A. C. 
Rahe, Binghamton. 


Mapison, Wus.—Sparta-Melrose Traction 
Light and Power Company. $25,000. In- 
corporators: D. W. Cheney, W. T. Sarles, 
T. O. Thorlas and others. 


Sr. Pavut. Minn.—Union Manufacturing 
Company. $10,000,000. Incorporators: F. B. 
Bruce, L. S. Hackney, F. S. George, F. D. 
Kendrick and C. H. Shellenberger. 


San Francisco, Cau.—Stanislaus Water 
and Power Company. $2,500,000. Incor- 
porators: W. F. Pierce, W. Gregg, Jr., J. EB. 
Green, H. P. Veeder and H. G. Veeder. 


BaLTimorr, Mp.—The Kingsbury-Samuel 
Electric Company. $5,000. Francis G. 
Boyd, Robert A. Regester, Myer Rosenbush, 
Gebhard Leimbach and William Hofmeister. 


CoLUMBUS, OH10—The Barberton Belt Line 
Railroad, the Cleveland, Barberton & West- 
ern Railroad, and the Barberton, Alsson & 
Eastern Belt Line Railway, consolidated, 
$900,000. í 


Santa Fr, Mex.—New Mexico Light and 
Power Company. $500,000. Chester D. 
Coram, of Boston; M. W. Huorway, C. K. 
Newhall, Edward L. Medler and E. J. Alger, 
of Albuquerque. 


A.rooxna, Pa.—The_ Citizens’ Electric 
Light Company. $150,000. Directors: S. S. 
Reighard, Ferdinand Bendheim, Ear] Olmes, 
Charles Moore, J. C. Neishler, W. W. Murray, 
C. E. Wolfe and T. M. Biddle. 


Mapison, Wıs.—Marion Northern Tele- 
phone Company. $25,000. Incorporators: 
W. R. Binkelman, Frank Leake, N. W. 
Engler, C. H. Zellmer, L. M. Goldberg, 
Charles Engel and J. D. Laughlin. 


GUTHRIk, OkKkLAa.—The Lawton & Crater- 
ville Electric Railway Company; $500,000; 
incorporators: T. W. Brewer, C. L. Smith, 
J. E. Williams, A. L. Quint, I. K. Lewis and 
J. W. Martin, all of Lawton. The Black- 
burn Improvement Company; $10,000; in- 
corporators: M. W. Rhodes, C. H. Schultz, 
John K. Landis, W. E. Brady and Frank 
Landis. 
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East AURORA, N. Y.—The village board 
has granted the Haines Telephone Com- 
pany, of Buffalo, a franchise to construct 
and operate a line. Work is to begin at 
once. 


` 


WerEPING Water, NeB.—The Plattsmouth 
Independent Telephone Company has just 
installed a system with a local exchange, 
and it is now open for business. It is 
operating about 100 telephones and has 
sixty contracts for farm lines. C. E. Mc- 
Clain will be che local manager for the com- 
pany. 


ALBANY, N. Y.—The International Bell 
Telephone Company, Limited, of New York 
city, of which Charles J. Bell, S. D. Bab- 
cock, Chariton T. Lewis, Fred M. Thieriot 
and D. H. S. Randall are directors, has 
certified to the Secretary of State that its 
capital has been reduced from $500,000 to 
$250,000. 


HoositcK FaLLs, N. Y:—The Eastern New 
York Telephone and Telegraph ‘Company, 
which recently was granted a franchise by 
the board of village trustees, will apply to 
the highway commissioners of the town for 
requisite permission to set poles and string 
wires outside the limits of the village cor- 
poration. 


CLEVELAND, Onio— The BEverett-Moore 
Syndicate has disposed of its interest in the 
company at Galion for $36,000, which 
represents nearly the entire amount in- 
volved in the construction of the system. 
The total cost was $50,000. Solomon M. 
Wolf, of Bellevue, is the purchaser. The 
Galion exchange has 700 connections. 


MILWAUKEE, Wis.—Articles of incorpora- 
tion have been filed by the Independent 
company, of Milwaukee, with a capital of 
$50.000, with Edwin Reynolds, E. A. Wad- 
hams and F. C. Winkler as incorporators. 
The company will ask a franchise of the 
common council and if, it is granted will 
start a telephone system to the Wisconsin 
company. 

DECKERTOWN, N. J.—The Warwick Valley 
Telephone Company will extend its lines to 
Vernon, Glenwood, Edenville, Amity, Florida 
and Pine Island. A meeting of representa- 
tive residents of these localities has been 
held in that village and committees were 
appointed which secured subscriptions for 
stock amounting to $2,020 and orders for 
forty telephones. 


NEw ORLEANS, La.—The Southwest is to 
have a new telephone system. The lines 
and plants are already installed through 
a large part of Texas, and the firse step in 
Louisiana was made when work began in 
Shreveport recently. The plant is now be- 
ing constructed in Shreveport and the wires 
strung, and it is expected that the system 
will be in working order in about six 
months. 

Terre Haute, Inp.—The entire system of 
the Central Union Telephone Company is 
being overhauled, and the service will be 
greatly improved. A new section is being 
placed in the switchboard which will ac 
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commodate fifty new telephones, and extra 
operators have been employed. During the 
past sixty days about fifty new telephones 
have been placed in residences and places 
of business throughout the city. | 

MOLINE, ILtnu.—The Union Electric Tele- 
phone Company has purchased a site for 
the erection of its own building in Daven- 
port, and this will probably also be done in 
this city and Rock Island. The company ex- 
pects to start a force in the three cities soon 
and to push the work with a view to complet- 
ing the systems in the fail. The surveys and 
plans which will form the basis of the plant 
in this city are practically completed. 

St. Louis, Mo.—The People’s Telephone 
Company, of Montgomery County, has com- 
pleted the extension of its lines into War- 
renton and made connections with the Bell 
service, thereby giving the people of the 
county long-distance connections with St. 
Louis. It includes the following towns: 
Warrenton, Danville, Mineola, Americus, 
Pendleton, Gerdemann’s store, Jonesburg, 
High Hill, New Florence, Montgomery City 
and other points. 

OsKALoosa, Kan.—The Oskaloosa Inde- 
pendent Telephone Company has dissolved, 
and A. B. Clark, one of the former 
proprietors, now owns the entire system. 
There are 150 telephones in this system, 
and a stone building is being erected for a 
new central. C. B. Harman and J. A. Zim- 
merman, of the Valley Falls Independent 
Telephone Company, have sold their Bald- 
win telephone lines from valley Falls to 
connect with Topeka, Atchison and Leaven- 
worth. 

Bay City, Micu.—The Michigan Tele- 
phone Company has begun the construction 
of five new lines between Bay City and 
Saginaw. When they are completed the 
company will have ten circuits to the up- 
river town and it is expected that this will 
fulfill all requirements for years to come. 
Local construction work is going on 
Steadily. The company has not yet com- 
pleted the laying of all its cables, but has 
removed poles from nearly twenty blocks 
during the past six months. 

BLUFFTON, Inp.—The United Telephone 
Company of this city has sold the Home 
Telephone Company, of Portland, the in- 
dependent telephone System in the latter 
city. The system there has 317 patrons. The 
United Telephone Company of this city 
still owns thriving telephone systems in a 
number of Indiana cities, including among 
its properties the plants at Huntington, 
Marion, Upland, Hartford City, Montpelier 
and Bluffton, in addition to several hun- 
dred miles of connecting toll lines. 

COOKSVILLE, I1nn..—Application has been 
made for the incorporation of the Cooksville 
Telephone Company. It will take over the 
lines of the existing rural service out of 
Cooksville and have connection with the 
McLean County System and lines to all sur- 
rounding towns. There are already two 
rural lines under construction and applica- 
tions for severa] more, and the purpose of 
the incorporation is to adequately handle 
this business. The capital stock is $8,000 
in 200 shares of $40 each. The incor- 
porators are Dr. P. L. Noggle, E. J. Car- 
mody., Calvin Winkelpleck, Samuel Hutch- 
inson and Joseph Arnold. 
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ELECTRICAL SECURITIES 


With the single exception of the coal 
strike situation, all news affecting the stock 
market last week would seem to justify 
higher prices. If the conditions of the coal 
strike and the holiday at the end of tbe 
week could have been set aside, there would 
in all probability have been much higher 
prices. As it was, the condition in Wall 
street for the four days of traaing was one 
of apathy, there being little, if any, de- 
velopments of any significance. 

The welcome and long-waited news of the 
favorable conclusion of negotiations in South 
Africa will no doubt be followed by an up- 
ward tendency in the London market, which 
will be participated in to a more or less in- 
tense degree in Continental financial cir- 
cles, and there is every reason to believe 
that considerable of this bullish tendency 
will cause a flow of good trading to the 
United Siates markets. Some hopes are 
cutertained in regard to favorable develop- 
ments in the coal strike. Although thre is 
nothing but rumors to form the basis of 
opinion, Wall street generally looks for im- 
portant developments in the strike during 
the coming week, and great confidence is 
also expressed that these occurrences will 
be of a favorable nature. 

Money holds very easy, with the bulk of 
call loans at three per cent. A similar 
condition, it is believed, will hold for the 
entire summer, and this will be a help to 
the stock market’s stability. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


MAY 29. 

New York: Closing. 
Brooklyn R. Visi deyid aw tedeencun 67 
CON: GAS 46.530 44a EA 226 
Gen. Bletaria nanna en een Basen 327 
Kings Co. Blec.... 0.25.20. e cc ewes 200 
Man: Bh c.g 4kec ates stud en 132 
Met: SER Vis acaans 6 hens hades 148 
Ne Yost Now Fe): CO eases th ete 175 
Westinghouse Mfg. Co............ 219 


The temporary injunction which for over 
six years has been standing against the 
Brooklyn Heights Railroad, restraining it 
from laying tracks through Liberty street 
at the Brooklyn end of the Bridge, has been 
vacated by Supreme Court Justice Smith. 
The vacating of this injunction will make 
it possible to lay tracks through the Bridge 
Plaza, which it is expected will greatly 
facilitate the operation of cars and will re- 
lieve the crush during the busy hours. 


Boston: ‘losing 
Am. Telep. & Tel................-. 179% 
Edison Elé: 3 3..6 65d pawa weer bee 276 
Mass. Elec. pf... . 2... ee ee eee 9° 
New England Tel................ 147 


Western Telephone & Telegraph... 101 

Massachusetts Electric was the feature of 
the week, holding firm under considerable 
trading, and making slight advances to 45. 


Philadelphia: Closing. 
Elec. Co. of Americt............. TK 
Elec. Stor. Bat. €s..44..060eesus hs 8914 
Elec. Stor. Bat. pf............-6.- 89 
Philadelphia Elec................ 514 
Union Traction...............6-- 42, 
Enited G- L COis ohanactvwaevn tes 104 


Union Traction gross receipts for the 
first twenty-two days of May increased 
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$43,000. This rate of increase, while not so 
large as that for April, will probably bring 
the year’s results up to the estimate of the 
management. 


Chicugo: Closing 
Chicago Edison Light............ 175 
Chicago Telep.............cce0e. 170 
Metropolitan El. pf.............-. 90 
National Carbon................- 25 
National Carbon pf............... 91 
Union Traction...............068- 18% 
Union Traction pf................ 55 


ELECTRIC LIGHTING 


IrHaca, N. Y.—The Citizens’ Light and 
Power Company, of Auburn, has begun the 
foundation of its power-house. The work 
on the system is progressing rapidly. 


BRANFORD, Ct.—The Branford Light and 
Water Company contemplates extensive im- 
provements and additions to its plant and 
wilt also greatly extend its pole lines and 
lighting system. 


GLENDIVE, Mont.—The Hughes Electric 
Company, which owns and operates electric 
light plants at Staples, Minn., Bismarck and 
Dickinson, N. D., is erecting a building for 
the plant which it will put in here. The 
company will furnish electric lighting, elec- 
tric power, steam heating and telephone 
service for the city. 


JERSEY “ity, N. J.—The Erie Railroad 
tunnel at Jersey City is being equipped with 
electric lights and it is expected that the 
system will be in operation within a short 
time. There will be 150 lights, placed at 
intervals of fifty feet. They will be on a 
level with the locomotives, so that engineers 
can have no trouble in seeing them. 


Kinestox, N. Y.—A new $700,000 cor- 
poration called the Kingston Gas and Elec- 
tric Company has been formed in this city 
to manufacture gas and electricity for 
lighting and heating the streets, parks and 
public and private buildings in the city and 
in the towns of Ulster, Esopus, Hurley, 
Woodstock and Kingston, and to supply gas 
for fuel to the residents thereot for manu- 
facturing, domestic and other purposes. 


Sr. Lovis, Mo.—The merging of the Im- 
perial, City, Seckner and Citizens’ electric 
lighting companies into the Union Electric 
Light and Power Company, with a capital 
stock of $20,000,000, has been ratified by 
stockholders’ meetings. Julius S. Walsh 
will. it is expected, be president of the 
united interests. An issue of $10,000,000 in 
stock and an equal amount in bonds will 
be made. Of the bond issue, only $4,000,- 
000 is to be used at the start, the rest being 
held in the treasury. 

Eastox, Mp.—The Easton Fuel and Light 
Company has purchased the plant and 
franchises of the Easton Gas and Electric 
Light Company. This is a new company 
incorporated in Dover, Del., with a capital 
stock of $50,000. The directors are Harry 
A. Richardson, of Dover; Fred R. Owens 
and William A. Deweese, of Denton: Judge 
William R. Martin, of Easton, and William 
King. of Philadelphia. An ordinance has 
been passed py the town commissioners of 
Easton contracting with the new company 


for lighting the town. 


INDUSTRIAL ITEMS 


THE MOoNOPLEX TELEPHONE, manufactured 
by Atwater Kent, Philadelphia, Pa., is de- 
signed with particular attention to apart- 
ment-house, factory, hotel or office service. 


THk BuLtocK ELECTRIC MANUFACTURING 
Company, Cincinnati, Ohio, in its June num- 
ber of the historical series of calendars 
portrays the career of James Clark Max- 
well. 

VALLEE BROTHERS ELECTRICAL COMPANY, 
Philadelphia, Pa., is about to issue new 
catalogues, one of which will be devoted to 
telephone apparatus and another to elec- 
trical Louse goods. 


THE ROCHESTER ELECTRIC MOTOR COMPANY, 
Rochester, N. Y., is mailing a neat folder 
to prospective patrons, entitled “About 
Profits,’ which pleads for the economy of 
operating small direct-connected motors. 


PROFITABLE ADVERTISING, published by 
Kate E. Griswold, of Boston, Mass., in the 
special June issue takes up the subject of 
electricity as applied to advertising in a 
most comprehensive and entertaining man- 
ner. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill, has been increasing its facilities 
in its telephone department to such an ex- 
tent that it is now in shape to keep up with 
its orders for switchboards, telephones and 
parts. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
CoMPANy, Chicago, Ill., is distributing an 
interesting postal folder entitled “What’s 
Wanted.” This shows in half-tone and 
diagram a standard subscriber’s instrument, 
a “cut-in” station and a circuit. 


THE ELEVATOR SUPPLY AND REPAIR CoM- 
PANY, Chicago and New York, is the manu- 
facturer of Bishop’s patent dynamos and 
motor brush-holder, an ingenious device for 
adjusting the brush contact of electrical 
machinery designed to reduce sparking to a 
minimum. 


Fort WAYNE ELeEctric Works, Fort 
Wayne, Ind., is sending out a neat instruc- 
tion book on its Type A oil transformers. 
The company also is placing with its friends 
a panel calendar for June, and a catalogue 
of parts of “Wood” dynamos. This may be 
had on request. 


THe ALLis-CHALMERS COMPANY, Mil- 
waukee, Wis., has produced another mag- 
nificent catalogue descriptive of Reynolds- 
Corliss engines built by this company. The 
book comprises 180 odd pages, is splendidly 
printed on heavy coated paper, and is replete 
with descriptions and half-tone illustrations 
of the machinery and installations. 


JoHNsoN & Morton, Utica, N. Y., have 
opened a New York office at 232 Greenwich 
street, where they will be represented by 
Messrs. Frorup & Levy. A number of im- 
provements have been made in this com- 
panys line of all-copper panel boards and 
switches, and a complete stock of these 
will be carried at the New York office. 


SECTION A OF THE “MECHANICAL INDEX,” 
comprising machine tools, metal working 
machinery and accessories, machinist’s 
small tools, etc., is published by the In- 
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dustrial Press. This is a fine book and is a 
comprehensive index to manufacturers in 
the United States of mechanica! appliances 


and tools operated by steam, electricity, 
water, air, hand or foot power. 
Tuk AMERICAN CONDUIT MANUFACTURING 


CoMPANY, New Kensington, Pa., reports a 
decided growtn in the sales of the “Ameri- 
can” electric wire conduits. This company 
also manufactures couplings, elbows, etc., 
etc., aS used in electric wire construction 
work. These products are enameled both 
inside and outside and are accepted with ap- 
proval by many of the leading electrical 
engineers. 


MacHavo & RoLLER, New York city, manu- 
facturers of electrical instruments, have 
concluded an arrangement with F. B. Sage 
& Brothers, under which they have taken 
over the exclusive manufacturing and sell- 
ing rights for the ohmmeters formerly 
made by the latter company. These devices 
will be manufactured by the Whitney Elec- 
trical Instrument Company, for which 
Messrs. Machado & Roller are the general 
selling agents. 


THE Boston & MONTANA CONSOLIDATED 
COPPER AND SILVER MINING COMPANY is mak- 
ing considerable additions to the electrical 
equipment of its smelters and refineries at 
Great Falls, Mont., having recently pur- 
chased eleven 15-horse-power and three 40- 
horse-power Westinghouse, 500-volt, shunt- 
wound, direct-current motors. About four 
years ago this company installed a number 
of Westinghouse 180-volt, electrolytic gen- 
erators and at the same time put in a large 
number of Westinghouse and other motors 
for driving ventilating fans and other ma- 
chinery about the smelters. Although the 
smelters are filled with sulphur dust and 
are extremely dirty, the motors have given 
excellent satisfaction. 


THE CROCKER-WHEELER COMPANY, Ampere, 
N. J., reports a very satisfactory increase 
in orders received during the month of May 
over those for the preceding month. Recent 
experience has demonstrated to’the company 
that the demand for its direct-current dyna- 
mos and motors for manufacturers and 
users of electric power machinery is based 
upon the satisfaction resulting from pre- 
vious sales to these various concerns. Conse- 
quently, the company is making extensive 
preparations to accommodate the increasing 
business which during the past year has 
pushed the present snops to their utmost. 
A new building is under construction which 
will enlarge the present floor space by 60,000 
square feet and will be occupied by the 
winding department, a part of the office 
force, and additional machine shop space. 


THE NATIONAL ELECTRIC IMPROVEMENT 
Company, New York city, N. Y., has issued a 
splendid forty-eight-page souvenir booklet 
descriptive of its system—the “Elblight’— 
for electric display illuminating, decorative 
lighting, signs, emblems, ete. There are 
twenty-one handsome illustrations, with 
complete descriptive matter, the whole being 
artistically arranged and admirably printed. 
The Elblight system, which consists of twin 
cables carrying two conductors in which are 
stabbed miniature frosted lamps, is meeting 
with great favor, and is rapidly growing in 
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popularity for advertising and decorative 
effects of every description. At the recent 
electric light convention this company had a 
brilliant display. Unfortunately, however, 
there does not appear in this excellent book- 
let any reproduction of the effects which 
were secured in the design shown in Cin- 
cinnati. It is to be understood, that how- 
ever excellent the photographs and half-tone 
reproductions may be. only the faintest con- 
ception can be gathered of the beauty of this 
decoration as it stands in reality. 


PERSONAL MENTION 


Mr. WILLIAM Tyson Goocu, of the firm of 
Harding & Gooch, architects, announces the 
dissolution of this firm and his entrance 
into the firm of Charles Henry Davis and 
partners, where he will continue to practice 
architecture. 


Mr. H. F. SANVILLE, who has been secre- 
tary of the Morris Electric Company for 
several years, is about to sever his connec- 
tion with that company for the purpose of 
establishing an agency in Philadelphia for 
the representation of several manufactur- 
ing companies producing electrical and 
street railway supplies. 


Mr. G. A. ANNABLE assumed the New 
York agency for the Cutter Company, of 
Philadelphia, and the Keystone Electrical 
Instrument Company on June 2, with offices 
at 120 Liberty street, telephone No. 1130 
Cortlandt. Mr. Annable has been identified 
with these interests for many years, and 
this change is merely a personal assump- 


tion of these companies’ New York inter- 
ests. 


MR. F. G. Borres, manager of the Advance 
Department of the Bullock Electric Manu- 
facturing Company, of Cincinnati, was the 
sponsor for the idea of publishing the daily 
bulletins of the attendance at the recent 
convention of the National Electric Light 
Association. These bulletins were printed 
by the Bullock company’s press and were 
artistic typographically, and accurate in giv- 
ing the name, locality, whence he came, and 
hotel in which he was living, of each visi- 
tor to the convention. 


Mr. B. S. BARNARD 
entered the employ of 
the American Vitrified 
Conduit Company as a 
salesman in 1899. At 
this time the under- 
ground conduit business 
of this country and 
Europe was somewhat 
in its infancy. By de- 
grees Mr. Barnard has placed his com- 
pany among the foremost in the ranks of 
the conduit business, and as sales manager 
has now placed it in the position of having 
iis product oversold for several months to 
come. Many of the greatest engineering 
propositions in this country have installed 
the material manufactured by this com- 
pany. This success is greatly due to the 
efforts of Mr. Barnard whose popularity and 
good work are rightly commended. He is 
well qualified to represent the progressive 
firm that he does and is well supported by 
all in the position he occupies. 


MR. B. 8. BARNARD. 
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At the annual convention of the Ameri- 
r can Institute of Electrical Engincers, to 
: he held at Great Barrington next week, a 
fine programme of papers is offered, and 
we are pleased to sce that the subject of 
engineering education is to receive promi- 
nent attention. A discussion of this sub- 
ject by our leading men of long standing 
i in the profession can not fail to be fruit- 
ful of ideas of the greatest value to edu- 
cation, to students and to the Institute 
itself. To the Institute it deals with a 


subject of vital concern, for it is from 


ne = 


our coming enginecring graduates that 
its future membership is to be made up. 
It is the young men from our technical 


schools who will in the next generation 
take up and carry on the work of up- 
building electrical engineering and the 
. electrical industry, the foundations of 
» which have been laid so deep and broad 
by the splendid band of pioneers included 
in the membership of the Institute. 


installed by the hundreds of thousands, it 
will still be many years before all who 
require telephone service will be supplied. 
When we consider the vast multitude who 
have not yet taken advantage of the great 
economies resulting from the telephone 
service, and when we consider the rapid 
increase of the population of the country, 
it is impossible to predict anything but 
long-continued prosperity for the tele- 
phone industry. 

One of the most interesting and im- 
portant of the latter-day features of tele- 
phone progress is the “Private Branch 
Exchange,” which is a type of apparatus 
being installed by the thousand through- 
out the United States, and particularly 
in New York and the larger cities. It is 
intended for the use of subscribers who 
have need for more than one line to the 
central office, and consists of a small 
switchboard, varying from five to several 
hundred lines in capacity, and a sufficient 
number of lines is provided extending 
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in that way accomplished a result which 
otherwise might have required hours or 
days of waiting. This has been regarded 
as a clever trick, but it must be said that 
the advantages are on one side only. By 
means of the private branch exchange, the 
busy man has at his command a means to 
protect himself against intruders by tele- 
phone which is even more effective than 
those which he ordinarily employs to 
guard the privacy of his office. Acting 
under instructions given from time to 
time, the private branch exchange attend- 
ant can intercept or divert any or all calls 
to any station. In cases of doubt or special 
urgency, the attendant can readily as- 
certain whether a given call would be then 
received or deferred. In this way an un- 
pleasant source of annoyance has been re- 
moved and the scheming telephone in- 
truders have been circumvented. 

Valuable as the private branch ex- 
change has proved to be in business of- 
fices and factories, its application to 
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hotel conditions has proved to be of equal 
if not greater importance. Nowadays, no 
architect thinks of erecting a modern hotel 
Without first consulting the telephone 
engineer and laying out a system of tele- 
phone intercommunication between rooms 
and office and between the various working 
departments of the hotel. All who have 
used the telephone in the room of the 
modern hotel can not fail to note its 
marked superiority to the old-fashioned 
push-button system with its delays, mis- 
takes and inconveniences. The saving in 
bell-boy service and the increased comfort 
to both guests and hotel officials go far 
to make up for the costs of the service, 
and when the hotel switchboard is pro- 
vided with trunk-line connections to the 
telephone system at large the value of the 
hotel telephone is vastly extended and 
puts the traveler in immediate touch, not 
only with the telephone system of the city 
in which the hotel is located, but through 
the long-distance wires, with the country 
at large and with his own home. The better 
class of existing hotels is rapidly adopting 
the telephone in place of the push-button, 
and the time is not far distant when those 
hotels not equipped with the telephone 
in every room will be regarded as old- 
fashioned. 

With this development of the private 
branch exchange has come a demand for 
a new class of office employé, the private 
branch exchange attendant or operator. 
Where these attendants are employed by 
especially busy concerns, their duties are 
solely with reference to handling the tele- 
phone calls. In cases where the number 
of lines is not sufficient to fully occupy 
the time of the attendant, it is customary 
to combine with the work some clerical 
duties. But in every case the position is 
one calling, not only for a knowledge of 
telephone operating, but for good judg- 
ment and tact. These attendants are 
usually young women; the work is light 
and agreeable and often confidential, and 
they are well paid as a rule. 
= Probably nothing would better bring 
out the degree to which the telephone in- 
vasion has already extended than to state 
that in the Cortlandt street district of New 
York there are employed at the subscrib- 
ers’ premises at private branch exchanges 
more than twice as many operators as are 
at work in the central office itself, and in 
the city at large that the number of 
private branch exchange operators is 
twenty-five per cent greater than the num- 
ber of operators employed by the tele- 
phone company itself. 
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CANDLE POWER. 

Is it not time that this misleading term 
were dropped from our practical glossary ? 
It is an old-fashioned comparative term, 
and in present time, especially in are 
lighting, it is useless. For example, a 
town contracts for street lights, and the 
specifications set forth so many lights of 
1,200 and so many of 2,000 “candle 


power.” The local lighting company fur- 


nishes such lights. The municipal au- 
thorities get the idea the lights are not 
up to standard. How can the dispute be 
settled ? 


occurred. The authorities wanted to learn 


Lately a case of this kind has 


quietly as to what they were actually get- 
ting. Opinions given from optical stand- 
points varied. An open test by an expert 
would not do. 
still undecided. 


The unit should be measurable right on 


Probably the matter is 


the spot, as simply as checking up a bushel 
basket, gallon can, a yard stick or a cubic 
foot. If the power of the light were, as 
it should be, considered as a resultant of 
a specified current and difference of poten- 
tial, with a standard length of are and 
diameter of carbons, all dithculties would 
probably cease. 

Then the disputants could take am- 
meter, voltmeter and calipers right to the 
culprit lamp and catch it in the act, with- 
out benefit of expert, jury or Judge, and 
settle the whole matter out of court. 


THE PROPER DIRECTION OF AUTO- 
MOBILE IMPROVEMENT. 


The remarks of the ELECTRICAL RE- 
View on “Automobilism” in its last issue 
attracted the notice of our observing daily 
the New York Times. 


This widely read journal, we are sure, 


contemporary, 


voices a widespread sentiment when it 


endorses our position, as follows: 


Our own criticisms upon automobile 
racing and racing automobiles are repeated 
and strengthened by the ELECTRICAL REVIEW, 
which, with the Staten Island accident as 
text, gives to both the makers and the users 
of automobiles some extremely sound ad- 
vice—with some incidental scolding thor- 


oughly well deserved. Recalling the quick 
loss of popularity that befell the bicycle as 
soon as it was seized upon as a machine 
for the establishment of racing records, and 
the fact that this loss not only led to the 
practical abandonment of one of the most 
beautiful and useful inventions of the last 
century, but inflicted vast losses upon those 
who had invested their capital in its manu- 
facture. The REVIEW warns the automobile 
racers that their folly threatens the same 
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results for the newer vehicle by giving the 
public an excuse for regarding it simply as 
a dangerous contrivance for sporting pur- 
poses. The existing hostility to automobiles 
is ascribed wholly to their misuse, and the 
makers, in devoting time and talents to 
meeting the demands for utterly useless 
speed, are told that they are suppressing 
another demand that would, if heeded, be 
the firm foundation for a great industry. 
Says the Review: “The same money, the 
same ingenuity, and the same engineering 
skill displayed in constructing an electric 
automobile to cover a mile in forty-odd 
seconds would very likely have resulted in 
building a machine that would transport a 
truckload of goods at four miles an hour 
over cobblestone pavements in commercial 
competition with horses. This is the sort 
of thing that we want to see.” So does 
everybody else whose wants are reasonable. 


FUSE TROUBLES. 

It does seem that after so many years’ 
experience our electric railway engineers 
and inventors might have attained some- 
thing better in this little detail of safety 
fuses. As they are, these devices are fairly 
to be considered protective of the motors 
and other parts of the equipment even 
though occasionally the “blowing” from 
overload causes a blaze for a time, and now 
But they do not 
traveling public 


and then a serious fire. 
protect the against 
nervous fright and dangerous panics. The 
latter become more marked on the ele 
vated roads. 

Apart from the alarm occasioned and 
the possibilities of fire, even if remote, 


the delay of traffic is almost intolerable. 


Let a fuse blow on a trolley car on the — 


Brooklyn Bridge. Immediately the car is 
stopped and dozens behind it are stalled 
and often thousands of hurrying passen- 
gers impounded while the blown fuse is 
being replaced. 

It scems a comparatively simple prob- 
lem to arrange the fuse in such a manner 
that the arc can not possibly cause fire. 
Equally simple would it be to construct 
a fuse box in some sort of magazine form, 
so that but a second or two would be re- 
quired to turn an exposed and easily ac- 
cessible handle and bring a fresh fuse 
into the circuit and restore the status. 
It might even be considered possible to 
have this action of renewal automatic to 
some extent. 

lf inventors are shy of such a simple 
problem, surely our electric railway com- 
panies possess the necessary ingenuity 
among their mechanics and engineers. 
We would like to see them exert themselves 
in this direction. 
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The Organizers of the American 


The Early Struggles of This Important Electrical 


ERHAPS the most desirable pos- 
session of a society from an his- 
toric viewpoint is the original call 

for the preliminary meeting or organiza- 
tion, bearing upon it the signatures of 
men then eminent in the profession, 
whose influence was naturally sought for 
the initial movement. Two such lists may 
now be seen in the offices of the Institute, 
one made up of names of electricians, 
electrical engineers and officers of elec- 
trical companies located in New York 
city, in 1884, the other of those living 
at various points of the country, whose 
signatures could not readily be obtained 
by personal interview. But a small pro- 
portion of the names on these lists is 
identified with the Institute to-day, in 
fact many of them never went further than 
the mere signing of the call. They evi- 
dently thought it a good thing for some- 
body else to push along. When Dr. 
Nathaniel S. Keith, the first secretary, is 
mentioned as the founder of the Institute, 
few appreciate the persistent personal ef- 
forts at that time necessary to the start- 
ing of the work. He found the greatest 


encouragement in the attitude of the late 


Dr. Norvin Green, then the president of 
the Western Union Telegraph Company, 
whose signature heads the New York list, 
and who was subsequently elected the first 
president of the Institute, and was re- 
elected to a second term. ‘To-day, it 
would naturally be thought that the chief 
executive of the largest electrical com- 
pany in the country would have given 
little attention to the affairs of a society 
of this kind. 

Dr. Green, however, was a faithful at- 
tendant at nearly all council meetings, 
and during that formative period he drew 
upon his experience to aid in every way 
the building up of an organization which 
he believed had a great future before it. 

Dr. Keith was a member of the Ameri- 
can Institute of Mining Engineers, and 
the constitution of that body was followed 
very closely in adapting it to the require- 
ments of the comparatively new profession 
of electrical engineering. 

At that time the title of electrician had 
fallen into ill repute. With the advent 
of electric bells, annunciators and burglar 
alarms, every bell-hanger and locksmith 
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By Ralph Wainwright Pope. 


had added “electrician” to his card, sign 
and advertisement, and the higher prac- 
titioners sought refuge in the very limited 
group of electrical engineers. | | 

Those who are familiar with the history 
of electrical engineering believe that the 
late Moses G. Farmer was the American 
pioneer in the profession. His practical 
experience in connection with the estab- 
lishment of the fire-alarm telegraph in 
Boston led to his carrying on experimental 
work, accompanied by the scientific in- 
vestigation of the laws of electricity, 
which are strong arguments in favor of 
this opinion. | | 

Professor Farmer was a charter member 
of the Institute, and was made an 
honorary member in 1890. He died in 
Chicago, in 1893. Among his warmest 
friends, and an enthusiastic admirer of 
his genius, was the late Franklin Leonard 
Pope, who succeeded Dr. Green in the 
presidency of the Institute in 1886. Mr. 
Pope also had great faith in the future of 
the society, and it was under his adminis- 
tration that the practice of monthly meet- 
ings was introduced, which have without 
doubt been largely instrumental in the 
growth of the Institute, both in member- 
ship and prestige. The influence of this 
work upon general electrical progress has 
no doubt been extremely beneficial, and 
it is quite possible that many members 
may be in a position to give positive evi- 
dence in this direction. 

It was at one of these early monthly 
meetings that Mr. C. O. Mailloux gave a 
practical exposition of his well-known 
linguistic ability. M. Julien, the distin- 
guished inventor of the storage battery 
bearing his name, was a guest at the 
dinner, which was followed by the presen- 
tation and discussion of Mr. T. Commer- 
ford Martin’s paper on the “Electric Rail- 
way.” As M. Julien spoke in French, Mr. 
Mailloux translated in instalments, so that 
not only did the audience get a good idea 
of the speaker’s remarks, but the stenog- 
rapher was enabled to prepare a suitable 
record for the Transactions. This practice 
has never since been so successfully car- 
ried out at any of the meetings. 

Another of the pioneers, more especially 
in dynamo work, was William Hoch- 
hausen, an expert mechanician, formerly 
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employed by the old firm of Charles T. 
and J. N. Chester, whose factory was on 
Centre street, opposite the Tombs. When 
the writer was employed by the Gold and 
Stock Telegraph Company, at 61 Broad- 
way, about 1874, Mr. Hochhausen brought 
in a model machine and exhibited it to 
Superintendent George B. Scott. It was 
either a dynamo or a magneto generator; 
probably Mr. Hochhausen could tell all 
about it, but he certainly continued in this 
line of work, which led to the organization 
of the Excelsior Electric Company. A little 
later than this a dynamo was installed 
by the late J. Billings Fuller in the West- 
ern Union Building, about 1878. During 
this interval the operating department 
and offices of the Gold and Stock Tele- 
graph Company had been removed to that. 
location, and the current from the Fuller 
dynamo was used for a working circuit 
in the building, upon which were several 
tickers in actual service. The experiment 
was conducted under the supervision of 
Mr. George A. Hamilton, then electrician 
for the Western Union company. ' 

The current generated by the Fuller 
dynamo was entirely satisfactory, much 
to the surprise of many who thought that 
nothing could equal the carbon battery. 
Yet the carbon battery itself was some- 
thing of an innovation, as the original 
ticker service, established in 1868, was 
supplicd with current from a Grove bat- 
tery, which was certainly effective, but a 
terror to all who were obliged to care for 
it, as well as to those who occasionally 
came in contact with its fumes. The care 
of these batteries must have been whole- 
some work, however, for Michael Breslin, 
who was a patriarch in the service at that 
time, is still in the harness. Driven 
from the battery room by the complete 
triumph of the dynamo, he took refuge 
in the City Register’s office, where he has 
been employed for many years. 

The name of Anthony W. Dimock was 
more familiar on Wall street than in the 
electrical field. His name appeared on 
the original call, because of his holding 
the presidency of the Bankers and Mer- 
chants’ Telegraph Company. This was a 
mere episode in his career, which was 
meteoric. The first peak in the curve of 
his life occurred about 1866, when as a 
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mere tvro in finance he made a lucky turn 
in New York Central for his employer, 
and was soon on the road to fortune. The 
writer first met him at Tarrytown, where 
he purchased from Mr. Maynard (in- 
ventor of the Maynard rifle) “The 
Castle,” which he enlarged and remodeled. 
About this time he started the historic 
“(Quality Hill” boom in Elizabeth, N. J., 
which left a financial wreck, not to be 
forgotten during the ordinary lifetime. 
He rose again, however, and eventually 
became the head of the leading opposition 
telegraph company, which went down in 
another crash. Mr. Dimock is an ama- 
teur telegrapher, mechanic and photog- 
rapher, and has practically retired from 
the eye of the public. Possibly a little 
later he may be heard from, but the in- 
dications are that while he now prefers a 
quict life, in the “street”? he no doubt ap- 
preciated the answer to the conundrum 
propounded to his host at Tarrytown, 
“who was the shortest man mentioned in 
the Bible?” “Peter, when he said ‘silver 
and gold have I none.’ ” 

The name of George B. Prescott, for- 
merly electrician of the Western Union 
Telegraph Company, naturally suggests 
the name of George B. Prescott, Jr., who 
was generally supposed to be a son of the 
former. He was not his son, but a 
nephew. His father was Alphonso Pres- 
cott, also a telegrapher, and at one time 
manager of the Pittsfield, Mass., office. 
George B. Prescott was formerly manager 
of the Springfield office. During my term 
of service at the New Haven office, under 
Sidney B. Fairchild, Mr. Prescott was 
sent there to install the first Hicks re- 
peater. Expeditions of this kind prob- 
ably formed stepping-stones to his later 
position as electrician of the Western 
Union Telegraph Company. Eventually 
he was elected vice-president of the Ameri- 
can Speaking Telephone Company, a 
subeompany formed under Western Union 
auspices, for the exploiting of the tele 
phonie inventions of Edison, Gray and 
others in opposition to the National Bell 
Telephone Company. It was first sup- 
posed that his subsequent relations with 
the Western Union management were not 
entirely harmonious. The last time I 
met him he had just written, and was 
paying at a window of the Western 
Union office, for a telegram to Newport. 
“So you have to pay for your messages 
now, like the rest of us,” I said to him. 
Of course he was well able to do so, but 
he smiled as he replied, “Yes, but I sup- 
pose they would offer me a book of franks 
if I would give them the satisfaction of 
asking for it.” Many of your readers will 
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remember the untimely death of George 
B. Prescott, Jr., in 1892. He was one of 
the brightest young men in the business. 
He was not a college graduate, but was 
privately and thoroughly tutored by Mr. 
George A. Hamilton, and was identified 
with the commercial introduction of the 
storage battery in this country as elec- 
trical engineer of the first important com- 
pany devoted to that work. 

The name of L. G. Tillotson will for 
many years to come linger in the memories 
of those who were in the electrical busi- 
ness during the 80’s. He established a 
railway and electrical supply business 
while the Chester Brothers were in the 
field. The late Miles W. Goodyear, and 
T. Jarrard Smith, now in a similar line 
of business on Nassau street, were both 
associated with the firm known as L. G. 
Tillotson & Company, of which General 
E. S. Greeley was a partner, and continued 
the business for several years after Mr. 
Tillotson’s death. 

The late James Hamblet returned from 
the Pacific coast in the 70's, where he had 
been engaged as a manufacturing elec- 
tricaan. While litigation was at its 
height over the telephone patents the 
late Jesse H. Bunnell embarked in the 
manufacture of magneto telephones, 
which finally developed into the busi- 
ness existing under his name to- 
day. Jesse, as he was always called, was 
an army telegrapher, and served in that 
capacity during the Civil War with great 
distinction. He was a skilful operator, 
and endowed with no little mechanical 
and inventive ability. His models were 
artistically designed, and his telegraph 
sounders have always been highly appre- 
clated by the craft. 

When the Metropolitan Telephone and 
Telegraph Company was organized Mr. 
Robert Brown was appointed superintend- 
ent of construction. He had been engaged 
in this line of work since about 1860, 
when he came from England, and was 
first employed in the enginecring depart- 
ment of the American Telegraph Com- 
pany, under General Marshall Lefferts. 
He subsequently became a contractor, and 
finally retired from active work, with a 
competence, about twenty years ago. He 
withdrew from the ranks so effectively 
that the impression gained ground that 
he was dead. This is not the case however, 
for he is still in good health, and bears up 
well under accumulating years. 

Not long after becoming secretary I was 
rather nonplussed by the free and easy 
manner in which the affairs of the treas- 
ury were conducted. It was my duty as 
secretary to turn over to the treasurer all 
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funds received, which were then supposed 
to be deposited in the bank. Having re- 
ceived a complaint that a certain check 
had not been returned to the maker, I 
made an investigation and found that the 
receipts for about two months had been 
deposited, it was true, but in a table 
drawer instead of the bank. The next 
year Mr. George M. Phelps, Jr., was 
elected treasurer, and it is needless to add 
that until his death, and since the election 
of his successor, Mr. Hamilton, no such 
loose practice has prevailed. I had not 
even been able to ascertain where the funds 
were deposited or whether a balance ex- 
isted, ‘but about two years later was sur- 
prised by the receipt of a statement from 
the National Bank of the Republic show- 
ing a balance to the Institute’s credit of 
$31.85, which the cashier willingly turned 
over to the new treasurer and the account 
was closed. 

As is usually the case with a new asso- 
ciation the first year’s experience aith 
the original constitution of the Institute 
developed many defects and it was deemed 
necessary that it should be amended. A 
special meeting was called for this pur- 
pose, December 8, 1885, in response to a 
general wish expressed at the May meet- 
ing of that year. Judging from the at- 
tendance of only eight members there was 
no intense interest displayed, but pos- 
sibly the result was just as satisfactory. 
The chair was occupied by the late Major 
O. E. Michaelis, then a captain in the 
United States Artillery. Captain Mich- 
aelis was a member of the American So- 
ciety of Civil Engineers, and the meeting 
profited by the attendance of Mr. John 
Bogart, then secretary of that society. 
Mr. Sidney F. Shelbourne and Mr. Joseph 
Wetzler took an active part in the amend- 
ment of the constitution, so that although 
but a small representation was present, 
the work was so thoroughly done that no 
further change was found necessary until 
September 27, 1892, when the present 
scheme for the nomination and election 
of officers was adopted, which resulted in 
the rather exciting campaign of 1893 and 
the election of Professor Edwin J. 
Houston as president. 

During the first four years the office 
of the Institute was located wherever the 
secretary happened to be employed, and 
consequently its headquarters were at 9 
Murray street during the incumbency of 
Dr. Keith and Mr. Martin. Then for a 
time the present secretary had desk room 
in the office of Mailloux & Rae, at 96 
Liberty street, directly opposite the pres- 
ent offices. In May, 1886, an office was 
established at 5 Beekman street, and since 
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that date official headquarters have been 
continuously maintained. Several of the 
names I have mentioned, although ap- 
pearing upon the original call for an or- 
ganization meeting, were never con- 
sidered as members, having afterward 
failed to qualify. There seems to have 
existed rather a hazy idea as to the objects 
of the Institute, and many believed the 
entrance fee of $5 and annual dues of $10 
were altogether too high. Experience has 
shown that this was not the case. The 
sixteen printed volumes of the Transac- 
tions would not have existed, neither 
would it have been possible to pay office 
expenses and the necessary working staff 
with a lower schedule. 

Those who have access to a set of the 
Transactions will find it exceedingly in- 
teresting to glance through the pages and 
find themselves face to face, as it were, 
with those who have taken part in the 
proceedings years ago, and have now 
passed away. No doubt many crude ideas 
will be encountered, but all have aided in 
bringing about the splendid development 
which is apparent on every hand. There 
scems to be no good reason why in point 
of membership the American Institute of 
Electrical Engineers should not in ten 
years equal, if not exceed, that of any 
other national engineering society. 
> 
American Institute of Electrical En- 

gineers’ Annual Convention at 
Great Barrington, Mass., June 
18, 19, 20 and 21. 


Why go to Great Barrington? That 
was a question put to the secretary by a 
prominent member of the Institute, after 
he had read the announcement in the 
electrical journals that the nineteenth 
annual convention was to be held in that 
town. 

There are many members who have 
made it a point to attend these annual 
gatherings, and last summer one of them 
frankly announced that he was tired of 
going to cities, especially during exposi- 
tions. Why not go to a country town, and 


instead of being a mere bob on the tail — 


of a kite, let the Institute meeting be the 
whole thing. The suggestion was received 
with enthusiasm. The secretary had in 
his pocket a telegram from William 
Stanley inviting the Institute to meet at 
Great Barrington in 1902. He knew 
something of the place, as during the early 
part of his life it was the greatest, in fact 
the only town he had visited. Surely most 
of the electrical engineers have heard of 
the Berkshire Hills, and among them there 
is no prettier village, and none has better 
facilities for the holding of a convention. 
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For that purpose, said Chairman Rice, 
the “Berkshire Inn” is ideal. Its music 
hall will seat 400 people, and its dining- 
room will accommodate 200, while its 
broad, shady piazzas offer every facility 
for those animated discussions which take 
place between the sessions. It is beauti- 
fully situated on the corner of Main street 
and St. James place, the latter leading 
to the new station on the Berkshire 
Division of the New York & New Haven 
Railroad. Ten minutes’ walk up Berk- 
shire Heights is the new “Barrington,” 
opened last season, occupying a sightly, 
breezy location with a beautiful outlook 
down the Housatonic Valley. All the 
rooms in this house have been engaged, 
together with about seventy rooms in the 
“Berkshire Inn,” the “Hotel Miller” and 
numerous private houses will be available, 
in fact the entire village is at the disposal 
of the committee if necessary to ensure 
the comfort of the guests. 

Great Barrington of to-day is the me- 
tropolis of southern Berkshire, with elec- 
tric lights, aqueduct water, postal delivery, 
telegraphic and telephonic communica- 
tion. The New York, Albany and Spring- 
field mails arrive at 8.35 a. M., New York 
morning papers at 10.10 o'clock 4. M., and 
evening papers at 7 o'clock P. M. The 
running time from New York is three 
and one-quarter hours, from Albany one 
and one-half hours, from Pittsfield one 
hour, from Boston five hours. 

The proceedings will be reported daily 
in the Pittsfield papers, and possibly the 
local Berkshire Courter may honor the 
occasion with a special convention issue. 

It was in Great Barrington that the 
alternating-current system was experi- 
mentally developed by Mr. Stanley, and 
where the factory of the Stanley Instru- 
ment Company is now located. 

It was expected last year that the Berk- 
shire Electric Railway through this region 
would be finished before June. It is not 
yet complete. There are no finer drives 
in the country than in southern Berk- 
shire, and bicycles and automobiles are 
provided for by the excellent roads. 

Those members who have never visited 
Great Barrington will find it at its best 
in June, and those who are familiar with 
the old town should not omit revisiting it 
under such favorable auspices. Recent 
conventions of the Institute have brought 
together the brightest intellects in the 


profession, and the surroundings on this 
occasion will be found most favorable for 
renewing old acquaintances and bringing 
out the best thoughts of all. Upon the 
return trip the question may well be asked, 
“Why didn’t we think of Great Barring- 
ton before?” 
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Electrical Men Enjoy Planked Shad. 


Mr. Charles E. Trump, president of the 
Novelty Electric Company, Philadelphia, 
Pa., annually extends to several of his 
friends the compliment of a planked shad 
dinner. The ninth anniversary of this 
event was celebrated on Thursday, June 5, 
at Washington Park, on the Delaware 
River, near Philadelphia. Shad that were 
caught at 10.30 a. M. of that day were 
planked and served to the party at 1.30, 
and it is needless to say that under these 
conditions the king of fishes was at its 
best and proved a revelation to those mem- 
bers of the party who had never partici- 
pated in such an event on the banks of the 
Delaware. 

Among those present, besides the host, 
were Mr. George P. Steel, of Williams- 
port, Pa.; Mr. E. B. Baker, of New 
Haven, Ct.; Colonel Ezra De Forrest, 
Captain W. L. Candee and Mr. George T. 
Manson, of New York. 

Hon. W. H. Thompson, the owner of 
Washington Park and several of the elec- 
tric railways that run to it, joined the 
party before its adjournment and ex- 
tended a welcome to his electrical friends. 
Mr. Thompson has just completed the 
most extensive roller coaster system in 
the United States at a cost of $60,000, and 


this unique entertainment, as well as 
many others presented at Washington 
Park, were zealously participated in by 
the entire party. 

Before separation an organization was 
perfected of which Mr. Charles E. Trump 
is president, and Mr. W. L. Candee sec- 
retary, and a particularly unique celebra- 
tion of the tenth anniversary in 1903 
was planned. 
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Electric Railways in Malaga. 


The municipal council of Malaga has 
finally authorized the company operating 
the street railway system of this city to 
apply electric traction to the several lines. 
The mileage of the company at present in 
operation is comparatively insignificant, 
consisting of only about eight miles, but 
concessions have been granted for various 
other streets, and the system is sure to ex- 
pand considerably at no distant day. 

The company owning the system is a 
joint stock society, with headquarters in 
Brussels, Belgium. The corporate name 
is “Tramways of Malaga.” ‘The directors 
are Messrs. Adh de la Hault, P. Hamme- 
beath, Charles A. Lucas, Paul Mayer and 


Max Ryndzunsky, all of whom reside“ in 
Brussels. It is said to be the intention of 
the company to go to Germany for its en- 
tire electric equipment. It is possible, 
however, if the matter were thought to be 
of sufficient importance, that enterprising 
American agents might interfere with this 
plan. 
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An Interesting 
Power 


Railway 
Plant. 
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Shop 


The Power Distribution System in the Pennsylvania Railtead’s F ort Wayne Shep. 


HE ELECTRICAL power plant of 
T the Fort Wayne, Ind., shops of the 
Pennsylvania Railroad is interest- 

ing as an example of the modern method 
of distribution of power from isolated 
stations and also as an illustration of the 
manner in which an old establishment 
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is about forty feet wide. An elevated 
track extends along the outside and coal 
cars are unloaded into bins beneath the 
tracks from which the coal is supplied di- 
rectly to the boilers by hand. The boiler 
plant consists of two pairs of 150-horse- 
power return tubular boilers cross-con- 
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part of the building and is about 60 by 
100 feet. The engine equipment consists 
of three vertical cross-compound con- 
densing Watertown engines of 162 nomi- 
nal horse-power each at 277 revolutions 
and 12-inch stroke, two 25-horse-power 
vertical engines of the same type and one 
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THE Direct-CouPLED GENERATORS, PENNSYLVANIA RAILROAD, ForRT WAYNE SHOPS. 


yields to evolution in the gradual substi- 
tution of electric motors for driving shaft- 
ing, large machines, ete., in place of long- 
belt transmission or scattered steam units. 

The power-house of the Pennsylvania 
shops is situated in the midst of machine 
shops, forge shops, round houses and 
numerous other buildings that comprise 
the Fort Wayne shops, and is about 100 
feet square and one story in height. The 
boiler room occupies one entire side and 


nected so that any combination desired 
can be used for supplying steam for the 
engines in the next room. The boilers face 
toward the outside of the building so that 
the steam mains lead directly through 
the brick partition to the engine room. 
They are operated at 150 pounds press- 
ure, using natural draft only, and besides 
the engines they operate steam hammers, 
etc., in the shops. 

The engine room occupies the other 


horizontal Ingersoll-Sergeant 50-horse- 
power engine. Each of the three 162- 
horse-power engines is direct-connected to 
a 60-cycle 100-kilowatt Westinghouse 
three-phase 220-volt generator, revolving 
armature type. Each of the two 25-horse- 
power engines is direct-connected to 8 
15-kilowatt Westinghouse 125-volt direct- 
current generator, running at 400 revolu- 
tions. The 50-horse-power Ingersoll-Ser- 
geant engine is part of a two-stage air 
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compressor set supplying compressed air 
for various purposes about the shops. 

Alternating current at 220 volts is 
distributed by the four-wire system to in- 
duction motors, constant-potential are and 
incandescent lamps. The Westinghouse 
alternators are supplied with field-currents 
from the small direct-connected generators 
which also supply current for charging 
storage batteries on some of the parlor 
cars using this method of car lighting. 

The switchboard was built by the Fort 
Wayne Electric Works and consists of 
nine panels, each panel made up of two 
slabs of blue Vermont marble 2 inches 
thick and 30 inches wide, the upper part 
being 62 inches high while the lower is 
28 inches high and flush with the floor. 
The total height of the switchboard is 
71% feet and total length 2214 feet. It is 
supported by an angle iron frame bolted 
at the bottom to 6-inch channel irons rest- 
ing on a brick foundation and fastehed 
at the top by wrought-iron braces on the 
wall. 

It is equipped to accommodate two 
shunt-wound,  direct-connected, 
current, 15-kilowatt, 110-volt generators 
used as exciters for three 100-kilowatt, 
three-phase, 220-volt, direct-connected, 
compound-wound alternators; two con- 
stant-current series arc machines, and two 
three-phase, 30-horse-power, 220-volt in- 
duction motors direct-connected thereto. 

Beginning at the left, panels 5, 6 and 7 
are similar, each a complete generator 
panel equipped in front with three Wood 
alternating-current 500-ampcre ammeters, 
two synchronizing lamps, a triple-pole 
double-throw generator switch, a single- 
pole double-throw neutral switch, a syn- 
chronizing plug-switch, two non-arcing 
generator field plug-switches and a double- 
pole double-throw compensating switch 
for generator field compounding in paral- 
lel running, and in the rear with a gen- 
erator field rheostat regulated by a hand- 
wheel in front. Two sets of bare strip 
copper bus-bars are mounted on the back 
of the first six panels, each supported 
from the switchboard frame by rods in- 
sulated with porcelain tubes. 

The double-throw switches permit the 
use of any or all alternators on either bus- 
bar, and field-compounding ir either di- 
rection for parallel running. 

Panels 2 and 3 are feeder panels for 
the three-phase generators. Each contains 
three 3-phase wattmeters and three triple- 
pole double-throw switches connecting 
feeders to either set of bus-bars. Panel 2 
supplies two incandescent lighting circuits 
with about 1,500 sixteen-candle-power 


direct- 
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lamps and one constant-potential arc 
lighting circuit. 

On panel 3 the upper switch is the 
main power-circuit switch, the middle 
switch supplies current to the two General 
Electric 30-horse-power induction motors 
direct-connected to the Wood series are 
dynamos, and the lower switch connects 
with two 37.5-kilowatt, Wood type, N. D. 
transformers. These transformers step 
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two Whitney arc ammeters and sockets 
for four dynamos and four-line circuits. 
At present one hundred 2,000-candle- 
power arc lamps are being operated by the 
two arc dynamos which are shown in the 
illustration with this article. 

Panels 8 and 9 are for the 110-volt ex- 
citer generators and circuits supplied by 
these machines. Panel 8 is equipped with 
two 400-ampere Wood direct-current am- 
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DIRECT-COUPLED EXCITER SETS, PENNSYLVANIA RAILROAD, FORT WAYNE SHOPS. 


up from 220 volts to 2,000 volts at which 
current is transmitted two miles across 
the city to the east yards, where part is 
used to drive a 2,000-volt Westinghouse 
induction motor direct-connected to an 
Ingersoll-Sergeant air compressor, and 
the balance stepped down to 110 volts for 
incandescent lighting. 

The first panel is for the No. 7 Wood 
constant-current series arc dynamos and 


contains a Whitney high-range voltmeter, 


meters indicating total exciter load and 
separate lamp load on exciter generators, 
and a swinging panel containing two 
Wood alternating-current voltmeters, one 
for alternator voltages and one for bus- 
bar voltages. By means of a four-pole 
double-throw switch voltmeter No. 1 may 
be connected with either set of bus-bars, 
and by means of a twelve-point rotary 
switch and a push-button ground-detector 
switch and lamps each circuit can be 
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tested for voltage and grounds; voltmeter 
No. 2 may be connected to a ten-point 
rotary switch allowing comparison of gen- 
crator voltages before throwing them in 
parallel. The double-pole single-throw 
exciter switches and one double-pole 
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ELECTRICAL REVIEW 


are all 60-cycle Westinghouse three-phase 
induction motors and are distributed as 
follows: 

In the main machine shop two 30-horse- 
power motors drive two sections of line 
shafting, one carrying planers and shapers, 


SWITCHBOARD, POWER STATION, PENNSYLVANIA RAILROAD, Fort Wayne SuHops. 


double-throw generator field switch allow 
the use of either exciter on the alternator 
field bus-bars, the change being made 
without interruption to operation. The 
lower part of the panel contains the ex- 
citer field rheostats and two overload 
I-T-E circuit-breakers of 200-ampere ca- 
pacity in the lighting circuit. 

Panel 9 contains the 125-volt fecders 
to storage batteries and constant-potential 
arc lamps. It is furnished with two 
Weston ammeters, a Weston voltmeter, 
two battery pilot lamps, two double-pole 
double-throw battery circuit switches with 
fuse terminals on back of board, one 
double-pole double-throw switch for mul- 
tiple are lighting circuit, two battery-cir- 
cuit rheostats mounted on back of board 
with hand-wheel in front and an I-T-E 
underload circuit-breaker in each of the 
two battery circuits. On the wall back of 
panel 9 are four Thomson recording watt- 
meters for the various circuite on the 
panel. 

All leads from the generator are carried 
in a tunnel to a generator fuse panel on 
the wall back of the switchboard, from 
there to the bus-bar and then to the cir- 
cuit fuse panel and out through the tower 
to the distribution lines. 

The motors supplied by these generators 
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direct-connected 10-horse-power induc- 
tion motor. Here is an illustration of the 
different stages of application of electric 
power. First, a long line of shafting di- 
vided and driven by belted motors, side 
by side; next, a motor belted direct to a 
large planer, and finally direct-connection 
of a motor to an air compressor. 

In the boiler shop a 10-horse-power in- 
duction motor is belted to a line of shaft- 
ing, while the forge shop has a 30-horse- 
power motor similarly installed. In the 
flue shop is a 40-horse-power motor belted 
to shafting, and a 20-horse-power and a 
30-horse-power direct belted to large 
Sturtevant blower fans for the forges in 
the forge shop. 

The car machine shop shaft is driven 
by a belted 40-horse-power motor, while 
the machine shop tool-room lathes are 
driven by a 5-horse-power motor belted 
to shafting. 

The car lighting department is experi- 
menting with several systems of electric 
lighting of vestibuled trains. Among 
them are sixteen dining cars equipped 
with the Consolidated Axle Device Com- 
pany’s system, one equipment of the Bliss 
system, one with the Gould system and 
one direct-connected engine-generator set 
installed in a baggage car. The storage 
batteries used in these systems are charged 
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GENERAL VIEW OF POWER STATION, PENNSYLVANIA RAILROAD, Fort WAYNE SHOPS. 


the other carrying large boring mills, both 
motors operating at about 80 per cent 
full load continuously. In one end, belted 


direct to a 60-inch planer, is a 10-horse- 


power motor, while a new 100-inch Niles 


.car-wheel press near-by is operated by a 


at various stopping places, some in Fort 
Wayne, where connection is made with the 
car at the station switch yard, but most of 
the charging is done at either end of the 
division, in Pittsburg or Chicago. 
Negotiations are in progress for the ex- 
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tension of the present machine shop and 
the removal of the round house to the east 
yards. The new machine shop will be 
equipped with two 60-ton traveling elec- 
tric cranes, and the turn-table at the 
round house will be direct-driven by an 
electric motor and other uses for electric 
motors are contemplated. 

This additional demand for power will 
be supplied by the installations of two 
new 200-kilowatt direct-connected gen- 
erators in the power-house and additional 
boiler capacity in the boiler room. 

The Fort Wayne shops of the Penn- 
svylvania lines maintain the entire Pitts- 
burg, Fort Wayne & Chicago division. 
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ELECTRICAL REVIEW 


The Fayet-Chamonix Electric 
Railway. 

A new Alpine electric railway, embody- 
ing a number of features of great interest, 
is thus described in Engineering: 

The gauge of this railway is 3 feet 33% 
inches, and the length 11.8 miles; it runs 
from Le Fayet-St. Gervais to Chamonix, 
following the course of the Arve, a tor- 
rential river which joins the Rhône at 
Geneva. 

The Paris, Lyons & Mediterranean 
Railway Company had extended its sys- 
tem in this region some time ago by lay- 
ing down a normal gauge line from its 
station at Cluses to Le Fayet. The com- 
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This work is one of Fort Wayne’s largest 
industries and has about 2,000 employés 


on its payroll. 
Sea Sey ae 


Aluminum. 

The production of aluminum in the 
United States during 1901 amounted to 
7,150,000 pounds. The price of alumi- 
num per pound remained practically 
stationary throughout the year, although 
the demand for the metal increased. The 
total imports of all forms of aluminum 
in 1901 amounted to $909,748, as com- 
pared with $15,444 in 1900. 


POEN 
Quartz crystal can not be used like 
glass on account of the high temperature 
required to melt it. Lenses are made from 
it by grinding, and in recent years fine 
silica fibres for physical apparatus have 
been drawn out while the material was 
softened by the oxyhydrogen flame. 


pany's intention had first been to carry 
the line as far as Chamonix, but seeing 
the difficulties which would have to be 
overcome in the construction of a normal 
gauge line in such a mountainous district, 
it applied for and secured the necessary 
power for laying down a narrow-gauge 
railway, and also for using the rack sys- 
tem of hauling the trains over the heavy 
gradients should this be found necessary. 
It further decided to have recourse to 
electric traction and to utilize the large 
water power available in the district for 
generating the current. In the final de- 
sign of the line it was found that the rack 
system could be dispensed with, and the 
gradients are worked by adhesion. 

The railway starts from Le Fayet sta- 
tion, at a height of 1,902 feet, and runs 
up to Chamonix, 3,402 feet above sea 
level. The sharpest curves are 490 feet 
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in radius, and of the two stecpest gradi- 
ents one is 9 in 100 over 1.35 miles, and 
the other is 8 in 100 over 0.85 mile. The 
other gradients do not exceed 2 in 100. 
The line crosses the Bonnant torrent and 
the Arve at several places, where seven 
bridges had to be built. Five of these 
have steel flooring and range in span from 
85 feet to 151 feet; the two others are 
masonry bridges, one of which has a cen- 
tral arch 82 feet in span by 164 feet in 
height, with seven side arches 49 feet in 
span. It runs also through three small tun- 
nels, 83, 138 and 90 yards in length, re- 
spectively. 

There are four intermediate stations: 
Chedde, a small village in the St. Gervais 
Valley and at the foot of the Aiguilles 
de Warens, near one of the electric gen- 
erating stations; Servoz, on the banks of 
the Dioza stream and in close proximity to 
the Dioza gorge; Les Houches, at one end 
of the Chamonix Valley, and Les Bossons, 
at the foot of the well-known glacier of 
the same name. 

A third rail is laid over the whole 
length of the track for current distribu- 
tion. At the gradients a central rail is 
fixed between the track rails, on which a 
special shoe brake acts for limiting the 
running-down speed to 6.25 miles an 
hour. All the rails are of the same sec- 
tion, weighing 69 pounds per yard. The 
track rails are in 39-foot lengths, held on 
15 sleepers with the interposition of sole- 
plates and ordinary wood screws; they are 
joined together by angle fish-plates. The 
brake rail is exactly in the centre of the 
track; angle fish-plates are also used for 
joining the lengths together, but in the 
case of this rail the fish-plates are cham- 
fered at the top to allow the action of the 
brake clutches. The top of the central 
rail is 2.3 inches above the track level. 
The contact rail rests on creosoted wood 
blocks placed between every alternate 
sleeper. The contact rail fish-plates are 
of the ordinary flat section. The elec- 
tric bonds are of the usual plastic type. 
The contact rail has been done away with 
over a distance of 16 feet at those parts 
where the line runs over level crossings and 
in the vicinity of the covered platforms, 
turn-tables and switches, and the two ends 
are connected together by copper wire 
cables; these are placed in a wood conduit. 
The contact rail itself is also protected at 
several places with a wood covering. 

On the steel bridges the track rails are 
held on oak longitudinal sleepers, and the 
third rail is insulated on oak blocks. In 
order to prevent all sliding action of the 
track down the gradients, a Jayer of con- 
crete has been placed every 320 feet, in 
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which old rails have been embedded ; these 
act as abutments for the sleepers. The 
station platforms are 1814 inches above 
the track to facilitate the stepping in and 
out of carriages; this is contrary to the 
French ordinary practice, and is due to 
the presence of the third rail at the sta- 
tions, although abundant precautions 
have been taken otherwise to prevent all 
chances of accident. 

The generating stations are two in num- 
ber—one at signal-post 5, near Servoz, 
and the other near Chavants, at signal- 
post 8. Their power has been based upon 
the assumption that after the starting of 
a first train on the line, a second one 
would be despatched 15 minutes later, a 
third after an interval of 30 minutes, a 
fourth 15 minutes later, and so on. Both 
the generating stations are driven by a 
derivation of the Arve. In that at Servoz 
the ground floor contains the admission 
pipes to the turbines, the first floor form- 
ing the engine room. The railway com- 
pany utilizes as a head of water the first 
140 feet of the fall, which the Société des 
Forces Motrices de PArve has regulated 
for its Chedde works. The water first 
flows into a settling chamber, 754 feet in 
length, built underground and lateral with 
the river edge, and in which the speed 
of the water is reduced to 18.5 inches per 
second; this allows the settling down of 
the sand and mud, which are discharged 
to the river again through a separate con- 
duit. The water then passes a sluice gate 
and penetrates an underground masonry 
gallery, 1,640 feet in length, the output 
of which is 424 cubic feet at a speed of 
7 feet 10 inches per second ; it then reaches 
an intermediate water chamber, from which 
start both the supply pipe to the turbines 
and a discharge pipe for delivering the 
water direct into the canal of the Société 
des Forces Motrices. From the supply 
pipe the water runs into an underground 
pressure room, from which extends the 
pipes leading to the turbines and a con- 
duit for the removal of sediment. The 
pipes are four in number, each supplying 
a 325-horse-power central-discharge tur- 
bine, revolving on a horizontal shaft; the 
pipes are 37.4 inches in diameter and rest 
on expansion slide supports. They sup- 
ply also a receiver for working smaller 
turbines of 60 horse-power. 

The engine room contains four 200- 
kilowatt 6-pole continuous-current dy- 
namos, joined to the turbines by an elastic 
insulated coupling ; three suffice for work- 
ing the line, the fourth being held in re- 
serve. The turbines are placed above the 
tail-race and are provided with suction 
pipes; they work under a head of 124 
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feet gross, and develop 325 horse-power 
at 470 revolutions. Two 40-kilowatt 
4-pole continuous-current dynamos act as 
exciters, and also supply the necessary 
current for lighting the generating sta- 
tion. These are driven by an outflow 
turbine, with partial admission through 
two orifices opposite each other, the open- 
ing of which can be regulated by a cir- 
cular-balanced valve worked by hand, or 
by an automatic speed regulator. This 
turbine is of 60 horse-power at 520 revo- 
lutions. 

The negative pole of the generating 
dynamos is connected to the track rails 
at a point exactly opposite the generat- 
ing station, and the positive pole is con- 
nected at the same point to the contact 
rail. 

The second generating station is that of 
Chavants; ıt is contained in a similar 
building. The motive power is supplied 
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the front part of which is provided with 
the driver’s stand and the steering mech- 
anism. ‘The cars carry each 32 to 36 
passengers; they have central corridors, 
with a platform at both ends, and are for 
two classes. The train represents a dead 
load of 120 tons, for about 170 passen- 
gers. Under these conditions, and given 
the heavy gradients, it was necessary that 
all the cars should be provided with mo- 
tors, and that they should be steered b 
one driver only, from the head of the 
train. This is done by means of a steer- 
ing gear designed by M. Auvert, chief 
engineer of the Paris, Lyons & Mediter- 
ranean Railway Company, and who had 
charge of the construction of the line. 

This steering gear is worked by means 
of compressed air; the main part is 
placed in the driver’s stand, while a sec- 
ondary device of the same type is fitted 
up in each of the cars, and in the driver’s 
platform also. The main steering mech- 
anism operates all the others, and through 
them the electric controllers of the whole 
train; the gear is connected throughout by 
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PLAN OF THE FAYET-CHAMONIX ELECTRIC RAILWAY. 


by a head of water of 308 feet. The maxi- 
mum power is 10,810 horse-power, and 
the minimum 5,640. The water supply is 
taken through an orifice which lies more 
than 6 feet above the bed of the river and 
but little sand is carried into the pipes. 
The water flows into a chamber provided 
with a regulating sluice; thence into an 
intermediate one, in which the rate is re- 
duced to 22.8 inches per second, and in a 
pressure room, from which pass two pipes, 
each supplying a 325-horse-power tur- 
bine, and a collector for the 60-horse- 
power turbines. The general arrange- 
ments are similar to those at Servoz. The 
200-kilowatt generating dynamos are con- 
nected to the contact rail and to the track 
by 4 positive and 4 negative cables. 
A feeder, carried on posts and joined at 
both ends to the contact rail, is laid be- 
tween the point at which the positive 
cables are connected to the latter and the 
Chamonix railway station. The max- 
imum pressure at the dynamo terminals 
varies automatically, according to the out- 
put; the pressure at the connection of the 
positive aerial cable with the third rail is 
practically constant and equals 550 volts. 

All the cars are motor cars. There are 
four or five to a train, with a luggage van, 


two sets of piping—one for forward and 
one for backward motion. The main and 
secondary steering devices communicate 
also with the air receiver on each car, 
from which all the brakes are worked. 
The air pressure is given by a compressor 
carried in the van and driven by an elec- 
trie motor of 8 to 10 horse-power; the 
pressure in the receivers is maintain 
constant. Should a pipe burst when a 
train is on the line, the pistons of the 
steering mechanism would take up a mid- 
dle position and place the electric con- 
trollers on the stop notch. Each car 18, 
of course, complete in itself, and can run 
separately for service on the line; as a 
rule, however, the traffic is dealt with by 
trains worked from the main steering 
gear. The cars are provided with two 
motors, which drive the axles through 
conical gearing. A train of five cars, 
running at a speed of 7.45 miles an hour, 
absorbs on the up gradient of 9 in 100 
800 amperes at 550 volts; the starting oD 
this same gradient takes about 1,100 am- 
peres. The journey lasts about one hour, 
counting the stoppages. As above "E 
tioned, the speed is limited to 6.25 mies 
when running down the heavy gradients 
of 8 and 9 in 100. 
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Electricity in the Army and Navy-lII. 


A Symposium before the American Institute of Electrical Engineers. 


THE MILITARY CABLE SYSTEM OF THE 
PHILIPPINES. 
BY CAPTAIN EDGAR RUSSEL, SIGNAL CORPS, 
UNITED STATES ARMY. 
(Continued from page 762.) 

In double-current working a separate 
switch is needed in connection with the 
open-circuit key to cut out the “back con- 
tact” battery when through working. This 
gives trouble to the operator accustomed 
to the ordinary switch lever, and the key 
illustrated was devised to overcome this 
difficulty. As will be seen, by altering 
the connections of the legs, the key may 
be used for either ordinary closed circuit, 
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quently nothing but rubber-covered wire 
was permitted to be used in the cable of- 
fices, even on the local circuits. 

These apparently little matters made 
much trouble until they were remedied. 
The great humidity and continuous high 
temperature produce remarkably rapid 
deterioration of all office material, and, it 
may be added, of the operators and of- 
ficers as well. As it was desired in some 


instances to link a number of the local 


cables for through working, the open- 
circuit repeater sets were devised. The 
wiring diagram and general design of one 
of the table sets are given in the illustra- 
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Combination key for open or closed circuit (single or double current) With relay connected to E. one pole 


back contact battery to D, the key is suited for open circuit 


working either single or double current. (Single current with switch closed to the left. By opening switch to 


right the back contact batte 


is put into circuit for double-current sending.) By connecting A and C together, 


and E and B together, it may be used as an ordinary closed circuit key, A and B being the points connected with 


line and relay respectively. 

single or double-current open circuit. 
(Fig. 4.) The ordinary sal ammoniac bat- 
teries were used. It was found that very 
satisfactory service with the Stroh or 
Western Union form of polarized relay 
adopted could be obtained with fifteen 
milliamperes, and the amount of battery 
was adapted to that strength of current. 
It was soon found in the Philippines that 
in no telegraph office could the ordinary 
office wire be depended upon. Conse- 


tions. The complete instruments are 
mounted securely on telegraph tables, and 
the binding-posts for attachment to the 
batteries and lines are plainly marked. 
The double switch in the centre of the 
table provides changes of connections for 
independent working of the lines, or for 
repeating. In Figs. 5 and 6 are shown 
the wiring diagram and table top, re- 
spectively. 

Duplex sets have been procured and 


sent to the Philippines (for use over the 
cables and land lines) in charge of a 
number of Signal Corps men, trained es- 
pecially in working and installing them. 
The sections over which they are to work 
are as follows: | 

Manila-Guinayangan, 140 miles land 
line, polar duplex. | 

Guinayangan-Legaspi, 60 miles cable, 
70 miles land line, differential duplex. 

Legaspi-Calbayog, 157 miles cable, 10 
miles land line, differential duplex. 

Calbayog-Cebu, 140 miles cable, 35 
miles land line, differential duplex. 

These sections form an important line 
connecting headquarters, Department of 
the Southern Philippines at Cebu with 
headquarters, division of the Philippines 
at Manila. In the connecting lines there 
are 255 miles of land line and 357 miles 
of cable. The differential duplex was 
adopted where a cable formed part of the 
line in order to conform to open-circuit 
conditions. The instruments are readily 
mounted on two light telegraph tables, 
one for the sender and one for the receiver. 

At the same time that the men were 
being trained in duplex working, they 
were being instructed in the use of cable 
recorders and automatic transmitters. 
Sets of these instruments were procured 
from one of the best makers, and the men 
were constantly drilled in sending on the 
double key, in perforating tape for the 
automatic transmitter, and in reading the 
recorder tape. They had obtained a fair 
degree of proficiency in their eight weeke’ 
practice when they left for the Philip- 
pines. It is proposed to use these instru- 
ments over the new cable line between 
Batangas and Cebu direct. The sections 
between Marinduque, Romblon and Mas- 
bate islands are about to be laid. During 
most of the day it is proposed to work the 
line in sections by the ordinary open-cir- 
cuit Morse, and at certain hours the local 
offices will be cut out, the lines will be 
linked together, and the routine reports 
personal and press messages and other 
through business between Manila and 
Cebu rapidly exchanged by means of the 
automatic transmitters, the tape having 
been prepared for this as messages are filed 
for transmission at Cebu or Manila. 

If it be asked why this method of work- 
ing is proposed, it may be said that the 
military land lines and cables, to a large 
extent, take the place of the letter mail in 
official and in much personal business. 
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The average message is about thirty words 
in length, and for many months 10,000 
messages per day have been transmitted 
over the Signal Corps line. It was as- 
certained by the chief signal officer in the 
summer of 1901 that the average time 
required for sending letters from Manila 
to all telegraph offices on the island of 
Luzon alone and getting replies was about 
one month. It is proposed to try rapid 
telegraphy between Manila and Cebu to 
furnish some substitute for the slow mail 
communication. The local offices retain 
Morse working because it would not pay 
to put expensive and delicate instruments 
in each and train men to be experts to 
supply them. 

Neither land lines nor cables were open, 
until quite recently, for commercial busi- 
ness and no statistics are at hand regard- 
ing a period of sufficient length to admit 
of estimates. The rates as first estab- 
lished are as follows: 

First—Messages transmitted between 
points on the same island, two cents per 
word. 

Second—Messages between points on 
different islands, four cents per word. 

Third—Press specials, half rates. 

Address and signature counted; the 
minimum charge is for ten words. 

All of the cable laid in the Philippines 
by the Signal Corps has rubber insula- 
tion. For the trying conditions under 
which much of it had to be transported, 
stored and laid, there is no question that 
the choice of rubber over gutta-percha was 
a wise one. For example, much of the 
cable brought over on the Hooker was 
necessarily exposed to the weather for 
months before it could be laid. In that 
tropical climate gutta-percha cables would 
have been reduced to worthless junk, but 
the rubber cables had in many instances 
several hundred megohms dielectric re- 
sistance per knot out of the original 1,000. 
The rubber insulation when immersed to 
depths of over 900 fathoms showed steady 
improvement as it went down. Two kinds 
of deep-sea cables are in the system, the 
data concerning these being briefly as fol- 
lows: 


Conductor. 
Dia. of insulation.. 


A. B 
Seven No. # Seven No. 21 
Copper. 


Copper. 
9 82° 


8/82" 
Cop.resis.per knot 21.6 at 7Co F. 9.7 at 60° F. 
Die. “ t -1,403 Meg. at 60° F. 750 Meg. at 75° F. 
Capacity as 38 m.f 


Debate 16 No. 12 atl, wra. 16 No. 10 stl. wrs. 
1.8 tons. 1.75 tons. 

The core in each was taped, served with 

a double layer of jute, armored, then 
served with .a double layer of jute and 
finished with a covering of compound and 
soapstone. ‘The shore end cable was simi- 
larly made but received an additional ar- 
mor of eighteen No. 6 steel wires and an- 


other double layer of jute and compound. 
This shore end weighed about six and 
one-half tons per knot. 
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In all there are forty-one cable stations, 
with 1,297 miles of cable connecting 
them. 

There was plenty of theoretical knowl- 
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Fie. 5.—SignNaL Cores REPEATER SET, SINGLE CURRENT, OPEN CIRCUIT. 


cable system of the Philippines up to the 
present time are given below: 
( Calamba-Los Banos.... 4 i 
Laguna de Bay (Luzon)..- Calamba-Santa Cruz... 18 
(Santa Cruz-Siniloan.... 9 
Manila-Cavite (Luzon) 


@aovevetesereovnevnetenerseevsener eens 


Naic-Corregidor Island (Luzon)...........e-00:-8ee: 12 
uinayangan-Pasacaod (Luzon)........esseosseseesee. 51 
Legaspi-Bacon (Luzon). .......sss.esseseroserecossoe 
Sorsogon-Palanog (Masbate)..........ssesessesessee 62 
Ba as-Calapan (Mindoro). ........sesesessosseree 80 
la Boac (Marinduque)..........-ceeccecceeeee 
Palanog-Calbayog (Samar)...........sseceseensevees 75 
Calbayog Catbalogan (SAQMSP) vig diiinsegs ose eeees 87 
Catbalogan-Carigara (Leyte)......essesesoeseseseses 45 
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edge as to cables and cable methods 
among the officers of the Signal Corps 
when the development of this system was 
inaugurated. It is needless to say to the 
members of this Institute that theory and 
practice are two different things. Thanks 
to the resourcefulness of the American 
soldiers and the American officers, sup- 
plemented by most valuable advice from 
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Fie. 6.—DIaAGRAM OF TABLE TOP AND CONNECTIONS. 


Ormoc (Leyte)-Liloan (Cebu)................ hale eaters 72 
Liloan O Babae Car o i aa tess. Gata a Ea a 
ilagros (Mas piz (Panay)...........2.cceee 
Argao (Cebu)-Lotn (Bohol) .............. sc cee eeeaee 14 
Maasin (Leyte)-Surigao (Mindanao)...............- 56 
Oslob (eD DUENE E (Negros)..... .aessssseoee 17 
pumate isamis (a ncango) E a en ENE 115 
-Lintogup. Mindanao (no station).......... 28 
Misamis-Digan (Mindanao)............0 0. cee ee scenes 82 
lligan Cagayan (Mindanao).............. EE a 
Tucuran (Mindanao)-Malabang (Mindanao)... ..... 48 
Malabang-Parang Parang................ cece eeceooes 24 
Tucuran-Zamboanga (Mindanao) ................5. 158 
Zamboango-Jolo (JOO)... 2... cece cece ee cece ennees 100 
Zam Isabela (Basilan) .............ccececees 18 
Jolo-Siassl (Siassi).......... ccs c cece cece cee cneeeeees 50 


the civilian cable engineers, Hamilton 
and Winter, the officers and men of the 
Signal Corps speedily developed into a 
most efficient cable force. Whether it ue 
a question of laying, recovering, splicing, 
repairing or installing, the time soon 
came when work of this 
done with clockwork regularity and with 
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the greatest economy of time and effort. 
It may be of interest to state that 
prophecies were not lacking that Ameri- 
can made cable would not suit the phys- 
ical conditions of the Philippine archipel- 
ago. As an answer it may be said that of 
the twenty-nine separate submarine cables 
installed, not one has failed through de- 
fects of manufacture or installation. The 
only interruptions have been due to me- 
chanical injuries arising almost entirely 
from ships’ anchors and similar accidents. 
Perhaps there may be considered one ex- 
ception, where a small stretch of cable de- 
veloped some weakness in insulation dur- 
ing the installation, which, being re- 
moved, the cable has worked uninterrupt- 
edly for the past eighteen months. It 
may be added that large quantities of this 
cable, owing to scarcity of funds, was 
made under Signal Corps specifications of 
the cheapest possible type consistent with 
the work expected of it, scarcely exceeding 
one ton per statute mile. 

It is not the purpose of this paper to 
speculate upon the future telegraphic con- 
ditions in the Philippines, but to attempt 
to show under what novel and difficult 
conditions the pioneer work in this field 
has been accomplished by the Signal 
sorps. The use of the best or most ap- 
proved telegraphic methods, common in 
this or other countries, has not always 
been considered advisable, for the men are 
in most cases so much needed to fill the 
vacancies due to breakdowns in health, on 
account of the trying tropical climate, 
that little opportunity for preliminary 
training has been afforded. Furthermore, 
the great distance from the base of sup- 
plies makes it necessary to be very con- 
servative in adopting appliances not 
proved eflicient by long tests under simi- 
lar conditions. ‘The value of the tele- 
graphic and cable work of the Signal 
Corps has been referred to in almost every 
report from district, department and divi- 
sion commanders, so it is pleasant to feel 
that success has crowned the work of the 
corps, and a good foundation has been 
laid for those who come after. 

This résumé of the past would not be 
complete without a brief allusion to the 
cable situation in the Orient. It is a 
matter of record that France, Germany, 
Great Britain, Holland and Russia have 
greatly extended their cable facilities 
along the Asiatic coast. All island colonies 
have been or are now in the process of 
connection by cables with the principal 
colonial stations of each nation of the 
Asiatic mainland. Alone of all countries 
the United States, which has constructed 
in an unparalleled short time a magnifi- 
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cent system of nearly 8,000 miles of tele- 
graph lines and cables in the Philippine 
archipelago, refrains from taking steps to 
connect this archipelago either with Japan 
to the north, Australia to the south, or, 
most important, with China to the west. 
It is believed that the engineering in- 
terests of the United States, which have 
forged to the front in Europe and Africa, 
will at an early date insist on additions 
which will foster the growth of American 
industry and commerce in the Far East. 


ELECTRICITY IN THE SIGNAL CORPS. 
BY LIEUT.-COL. SAMUEL REBER. 


The application of electricity to the 
art of war has kept abreast with its de- 
velopment in the commercial world. The 
engineering conditions under which it is 
applied are practically the same as in 
ordinary life, but are prosecuted under 
conditions which, of necessity, must be 
more exacting and difficult. Efficiency 
and certainty of operation outweigh in 
the problem of design the cost of in- 
stallation and economy of. operation. 
Many ingenious means and methods of 
the application of electricity to the mili- 
tary service have been devised from time 
to time, but a large number proved of 
little value, as they have been either too 
complicated or too delicate. No device 
or apparatus which can not survive lack 
of attention and skilled supervision, ex- 
posure to weather, rough handling in 
transportation, or the effect of the blast 
of heavy guns, will prove of value at the 
critical moment of its use at the time of 
actual battle. 

Unfortunately for efficiency, the tech- 
nical corps of an army is a very small 
proportion of its total strength, and the 
pay of enlisted men is not sufficient to 
prove an inducement to men skilled in 
the use of electricity, who are much bet- 
ter paid for the same work in civil life, 
to enlist in our service. One of the great- 
est limitations of its development in the 
service has been lack of appreciation by 
Congress of its importance, and the con- 
sequent lack of necessary appropriations. 

The Signal Corps of the army is 
charged with the construction, repair and 
operation of military telegraph lines, and 
the duty of collecting and transmitting 
information for the army, by telegraph 
or otherwise. 

While the importance and value of 
rapid means of communication in the 
commercial world have been demonstrated 
by the experience of over one-half a cen- 
tury, and the enormous amounts of capi- 
tal invested in the telegraph, telephone, 
and cable, such means of communication 
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are absolutely essential to success in mod- 


ern war, where time is one of the most 
important of controlling factors. Elec- 
tricity is the most potent agent in our 
control to effect such a saving of time. 

The service of communication in the 
Signal Corps is divided into field and 
fortress work. For field work the tele- 
graph, telephone and cable are now em- 
ployed, and possibly in the future wireless 
telegraphy will be, when more positive 
results are obtained in working overland. 

In the American armies, both of the 
North and the South, in the war of 1861 
to 1865, was the first application of the 
telegraph under war conditions. The ad- 
vantages and results proved so satis- 
factory, that nearly all of the foreign 
powers have followed our methods, and 
the present modern system of field com- 
munication is but an amplification of the 
results obtained in that war, taking ad- 
vantage of the engineering progress and 
the recent developments in the arts of 
telegraphy, telephony and cable working. 

A complete chain of communication 
must extend in an unbroken line from the 
extreme outposts in contact with the 
enemy, back to the capital at Washington. 
This chain of communication is divided 
into three parts: permanent, semi- 
permanent, and temporary, or flying 
lines. The permanent lines are usually 
those of the existing commercial tele- 
graph and cable companies, and are, 
ordinarily, outside of the active zone of 
operations, and if taken possession of by 
the military forces are operated under 
the methods of commercial practice. 
Semi-permanent lines are used to connect 
the principal base or depot of supplies on 
the edge of the zone of operations to the 
field ‘base within it, and in this service 
the lines are constructed by using iron 
telegraph poles with cross-arms. Field 
or flying telegraph lines are used in the 
zone of active operations, and connect the 
field base with general headquarters and 
the general headquarters with all the 
principal subdivisions of the army; even 
to the extreme outposts. A detailed de- 
scription of the manner of erecting these 
lines will be given a little later. 

For working the permanent and semi- 
permanent lines the ordinary closed cir- 
cuit system of Morse, with the usual in- 
struments, is employed. The invention 
of the telephone added a valuable ad- 
junct, and especially so for flying lines, 
whose construction is at times most hasty, 
and whose insulation is so low that ordi- 
nary Morse working is often impossible. 
As troops advance it is frequently neces- 
sary to lay bare wire on the ground, hang 
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it on trees, or even leave it in marshy 
ground, so that the circuit will be abso- 
lutely grounded for ordinary telegraph 
working. Under such conditions the 
buzzer has proved most successful, the 
delicacy of the telephone receiver making 
its use practicable. The buzzer is simply 
a coil of low resistance and high self-in- 
duction in series with a circuit-breaker, 
a telegraph key and battery. On opening 
the circuit the discharge of the coil goes 
to line and, owing to the high self-induc- 
tion and consequent comparatively high 
electro-motive force, enough current 
reaches the telephone receiver at the other 
end of the line to give audible signals. 

The telephones used in fortress service 
are modifications in design alone of the 
standard commercial types. Portability, 
simplicity and mechanical strength are 
the essential features covering the design 
of all field telegraph and telephone ap- 
paratus, and will be illustrated in the de- 
scription of the following special ap- 
paratus that has been designed by vari- 
ous officers of the Signal Corps to cover 
field conditions. 

While great progress has recently been 
made in the application of wireless teleg- 
raphy for the exchange of messages over 


water, its value for land communication, 


except in very exceptional cases, is quite 
problematical. The distances which as 
yet have been covered in land working, 
are of comparatively short length, and 
its certainty of operation without inter- 
ference is as yet unproved. The existing 
methods of communication have proved 
sufficient, especially as a field line, under 
ordinary circumstances, can be erected 
at the rate of from one to three 
miles an hour, depending upon 
the character of the ground. 
Whenever absolutely syntonic 
working is achieved and inter- 
ference by the enemy can be pre- 
wented, wireless telegraphy may 
have a valuable field on land in 
the future, but at the present 
outlook, it is much more suited 
to the operations afloat than 
ashore. 

Before the outbreak of the 
war with Spain the cable oper- 
ations of the Signal Corps were 
confined to maintaining the 
limited systems of cable com- 
munication between the various 
forts in the harbors of this 
country. When the expedition 
arrived off the coast of Cuba, near 
Santiago, the French cable leading to 
that point was cut, and to avoid delicate 
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questions of neutrality the first war cable 
ever laid by our government was run 
from Guantanamo to Siboney by the 


Fic. 7.—SIGNAL CORPS APPARATUS. 


Signal Corps, and connected with the 
military line to Shafter’s headquarters, 
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Fic. 8.—DIAGRAM OF CIRCUITS. 
so that the White House was only twenty 
minutes in time away from the firing 
line in an enemy’s country. 
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- As soon as the Philippine Islands were 
occupied, interisland .communication be- 
came so essential that the Signal Corps 
was called upon to take up the question 
of deep-sea cable engineering. Apart 
from its value as a means of communica- 
tion, the establishment of the Philippine 
cable system gave the American manu- 
facturers an opportunity to engage in the 
production of deep-sea cable, and has re- 
sulted in the establishment of such plants 
as will in future enable us to obtain at 
home this most important war material, 
and not place the government at the 
merey of foreign producers, whose 
friendly interest can not always be 
counted upon. It is interesting to note 
in this connection that the American 
manufacturers say they are prepared to 
make and lay the proposed American- 
Pacific cable, the project for whose con- 
struction is at present pending in Con- 
gress. The importance of the early con- 
summation of this project, both for 
strategic and commercial reasons, gives 
rise to the hope that it will be settled at 
this session, whether under government 
supervision or as a private enterprise. 
The type C apparatus, Figs. 7 and 8, 
is designed to use the buzzer principle, 
and is contained in a hardwood box of 
cubical form, eight and one-half inches 
on the edge, and weighs about eight 
pounds. The working parts are fastened 
to the front, which is hinged, and when 
in use lowered on a table. The back is 
also hinged to give access to the cells of 
dry battery that are contained in the body 
of the box. The transmitter and re- 
ceiver fit in the space above the battery. 
A condenser of one-third microfarad 
capacity is placed under the board on 
which the working parts are mounted, 
and is connected to binding-posts 2 and 3. 
The buzzer coils E are simply two coils 
wound in parallel, eight ohms each, one 
side of the windings of each coil being 
grounded on the frame at 8, and the 
other sides connected at 9. The circuit- 
breaker consists of a thin iron reed, 
fastened by a screw to the core of the left- 
hand coil, and supported in the middle 
by a brass rod, which passes through a 
vertical standard at 12, and is capable 


of being adjusted by the two antagonistic 


lock nuts. There is a particular note for 
working, best adapted to each condition 
of the line, and this note is obtained by 
changing the tension of the reed and 
altering the air-gap between the free end 
of the reed and the core of the right-hand 
coil. The two contact points at 10 are 
of platinum, and the pressure of the 
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stationary contact point is regulated by 
an adjusting screw, which also assists 
in changing the pitch of the note given 
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the coils discharge, due to the break oc- 
curring at 28. This discharge goes to 
line as above, and gives a note in the re- 


Fic. 9.—SIGNAL Corps APPARATUS. 


by the buzzer. The circuits are shown in 
Fig. 8. The receiver is attached to 4 and 
5, and the transmitter to 6 and 7. The 
switch A short-circuits the contact 
breaker; the switch B changes the con- 
nection from telegraph to telephone; 
switch C is used in changing from buz- 
zer to ordinary Morse; switch D, when 
closed, puts one-half battery on the Morse 
circuit; coil F is an ordinary telephone 
induction coil. When in use for sending 
buzzer Morse A is open, B is on 15, C 
on 25, and D open. For ordinary Morse 
A is on 12, B on 15, C on 26, and D on 
384. For telephoning, A is either open 
or closed, B on 14, C on 25 or 26, and 
D open. The battery, which consists of 
six dry cells, is connected with 30 and 
31, the middle of battery with 32. The 
sending key is the ordinary telegraph 
key with an additional front contact 35, 
which is so adjusted that it will barely 
break when the key is up. When send- 
ing buzzer Morse the current passes 
through battery, key and coils to contact 
breaker, and thence back to battery. Each 
time the current is broken by vibrations 
of the reed at the contact points 10, 
the coils discharge at 8 and 9, and go 
through 16, and as the key is down to 23 
and 29, through key to 35 and 36 and 4 
to 2 and line, 1 being earthed. In re- 
ceiving buzzer Morse the current passes 


- through 2 to 4, through telephone re- 


ceiver to 5, and back through 15 and 17 
and coils to earth. In sending ordinary 
Morse the current is passing steadily 
from the battery to 30 and 34, through 
D to 33, to 28, through back contact of 
key to 29, and through coils as above, no 
buzz occurring as the vibrator is short- 
circuited. When the key is depressed 


ceiver at the distant end. As the key is 
depressed, contact is made at 27, and 
current now passes from battery through 
30 and 24, through C to 26, and through 
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Fig. 10.—DIAGRAM OF CIRCUITS. 


the resistance to 25 and 27, through the 
key to 29, and through the coils as above. 
The current is consequently weaker than 
before, and when the break occurs on the 
up stroke the sound in the distant re- 
ceiver is less than on the down stroke; 
thus giving the same effect as with an 
ordinary sounder. The telephone circuits 
are the same as in an ordinary telephone. 
The condenser is used when it is desired 
to cut the kit in on a telegraph line or 
for phonoplex work. 

Type D, which is shown in Fig. 9, is 
a simplification of type C, and has proved 
invaluable in field service. It is enclosed 
in a leather case with straps, 6144 by 
7% by 4% inches, and weighs about 
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seven pounds. It is used for buzzer 
work and telephoning, and the circuits 
are indicated in Fig. 10. 

The field telephone kit, as shown in 
Fig. 11, is contained in a strong wooden 
box 11 by 7 by 7 inches, weighing 
twelve pounds. This kit is supplied 
with a magneto call, combined receiver 
and transmitter, and dry battery. The 
combined receiver and transmitter con- 
sist of a transmitter of the Ericsson 
type, and watch-case receiver, which are 
connected by steel rods for strength; these 
steel rods form part of the circuit, and are 
partially covered by a wooden handle, 
containing a compression switch for con- 
trolling the battery circuit of the trans- 
mitter, which is supplied by two dry cells. 

The cut-in telephone, as shown in Fig. 
12, is used for cutting in on ordinary tele- 
graph lines to talk between repair parties 
without interrupting telegraphic com- 
munication, and for outpost service in the 
vicinity of a telegraph line. The wiring 
of the kit is shown in Fig. 13. It is con- 
tained in a strong, wooden box, 634 by 
5144 by 914 inches, weighing approxi- 
mately eight pounds, and consists of a 
watch-case receiver R, of low resistance, 
a serrated metal plate P on the side of 
the box, a metal stylus S, coil C, which 
is wound to four ohms, whose core con- 
sists of soft iron wires projecting a couple 
of inches beyond the end, telephone trans- 
mitter T, battery switch B, four dry 
cells B-A, and a one-microfarad con- 
denser. When not in use the watch-case 
receiver, stylus and the mouth-piece of 
the transmitter are fastened on the in- 
side of the door. When the stylus is 
scraped on the serrated plate the coil is 
charged, and discharges to line, giving 
a harsh rattling note, which serves as a 
call in the distant receiver, and when 
answered, the transmitter is used by clos- 
ing the switch in the battery circuit. In 
case the two parties who are communicat- 
ing with each other are on opposite sides 
of a telegraph station, the instrument at 
the station is bridged by a condenser. 

The field telephone switchboard, as 
shown in Fig. 14, is for ten lines, and is 
contained in a stout box, 15 by 914 by 
14% inches, and weighs thirty-four 
pounds. The line binding-posts are on 
top of the box and protected by a hinged 
cover. The front and back are both 
hinged for easy access to the working 
parts, which are mounted on a hard rub- 
ber panel, countersunk in the front board, 
the bottom of which is recessed to hold 
the combined receiver and transmitter. 
The wiring of the board is shown in Fig. 
15. The drops are of the high-resistance 
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tubular type, permanently bridged across 
the line. The first row of keys are ring- 
ing keys, and the next three rows are 
cross-connecting kevys, while the three keys 
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in the front of the board, which is hinged 
to the backboard, at the bottom of which, 
protected by a hinged cover, are the line 
terminals. 


The whole board is designed 


Fic. 11.—FreELD TELEPHONE KIT. 


below the panel are listening keys, each 
being connected to a line of cross-con- 
necting keys. Turning down any two 
cross-connecting keys in any row connects 


Line 


Earth® 


Fia. 18.—Wirtne or FIELD KIT. 


these two lines. The listening key is 
bridged across the connecting strips in 
each row. The board is supplied with a 
magneto generator, and all the drops 
have the usual night bell attachment. 
Four dry cells are used, two each in series 
multiple. A strip of wood, faced with 
felt, is fastened to the rear face of the 
front door, in such a position as to keep 
the shutters of the drops from moving 
while the switchboard is being trans- 
ported. . This switchboard is very strongly 
and compactly made, so as to stand rough 
usage in the field without damage. 

For small central stations, up to about 
forty lines, a compact type of switchboard 
is shown in Fig. 16. The 20-line board 
is 25 by 914 by 12 inches, and the 40-line 
is 25 by 914 by 2014 inches. All the 
working parts, except the magneto, which 
is fastened to the back of the board, are 
mounted on a hard rubber panel inserted 


so that all parts will be easy of access, 
and its wiring is that of the usual prac- 
tice, the operator’s set being a combined 


receiver and transmitter. 


The field searchlight section consists of 
a generator truck, Fig. 18, and a pro- 
The boiler is the 


jector truck, Fig. 19. 
cap coil water-tube boiler, and steams 
equally well -with coal or wood. The 
engine 1s a 3” by 3” direct-connected to 
a G. E. M. P. 6-2.5-800, 80-volt gen- 
erator. 
shown encased in Russia iron to protect 


In the photograph these are 
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weather-proof covering, and a space is 
left on the shelf for a voltmeter and am- 
meter when the generator is in service. 
This truck can be easily hauled by two 


Fie. 12.—Cut IN TELEPHONE. 


horses, and weighs, with fuel and water 
for a two-hours’ run, 5,300 pounds. The 
projector, which is the 18-inch type of 
the General Electric Company, with both 
hand and automatic control, is mounted 
on the rear platform of the projector 
truck, which weighs 3,000 pounds. 
Spring-supported in the centre of the 


> 


at 
ie i 


— 


O < 
TE 


Fira. 14.— FIELD TELEPHONE SWITCHBOARD. 


them from the weather, and are situated 
just behind the water tank in front, the 
capacity of which is sufficient for a two- 
kours run. Above the generator is a 
cylindrical oil tank. On the shelf be- 
tween the boiler and engine is located the 
field rheostat, which is enclosed in a 


truck is a box to carry the door and re- 
flector, while the locker under the seat 
has compartments for 125 carbons, the 
voltmeter and ammeter and tools. Un- 
derneath the platform of the truck is the 
cable reel, which is fitted with contact 
rings, which are protected from the 
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weather by brass housing. The cable 
itself is in one length of 1,000 feet, twin 
conductor, 0.77 ohm resistance, this re- 
sistance being sufficient to give the proper 
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quently exchanged from distant stations, 
which are not intervisible, by throwing 
the beam on the clouds. 

The material for constructing and 
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Fia. 15.— WIRING OF FIELD TELEPHONE SWITCHBOARD, 


drop from the generator to the are. The 
projector can be trained 360 degrees in 
azimuth, and from thirty below to seventy 
above the horizontal. The projector is 
furnished with a radial shutter for sig- 
naling purposes, which slips as a hood 
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Fic. 16.—SMALL SWITCHBOARD. 


over the door. This shutter consists of 
sixteen over-lapping radial leaves, each 
one pivoted at its inner end in the central 
hub, and at the outer end in the frame. 
The inner ends are so connected in the 
hub that by partially revolving it by a 
lever from the side, the edges of the shut- 
ter are turned in the direction of the 
beam. The hub is spring-controlled, and 
the tension of the spring keeps the leaves 
of the shutter normally closed. By open- 
ing and closing the shutter, short and 
long flashes of light, corresponding to the 
dots and dashes of the Morse code, can 
be sent and signals exchanged at night 
for long distances. Messages can be fre- 


operating the flying telegraph line is car- 
ried in the field telegraph train, which 
consists of three telegraph sections and a 
field searchlight section, which has been 
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The lance truck. contains 500 lances, 
twenty lance butts, hard rubber insu- 
lators, and the necessary digging bars and 
tools. The wire wagon contains twenty 
miles of wire, both bare and insulated, 
reels, line-construction tools, etc., several 
sets of instruments and stationery neces- 
sary for operating an office. Attached 
to the telegraph train is the battery 
wagon, which is equipped with a suff- 
cienf number of cells of the Eagle, Edi- 
son-Leland, or storage type, to operate 
the lines.. Battery is used at one end of 
the field lines alone. This wagon also 
carries the various types of field ap- 
paratus, serving as a central office for the 
system that is erected by the train. 

The lances are of well-seasoned cypress 
or spruce, 14 feet long, 2 inches at the 
butt, and 114 inches at the top, the lower 
end being pointed. The lance is tipped 
with a malleable iron ferule with a screw 
socket for fastening the, insulator, which 
is of hard rubber or gutta-percha, 
moulded on a standard that screws in the 
ferule. The insulators are of two kinds: 


Fie. 17.—Frmup TELEPHONE SET. 


described above. Each telegraph section 
contains material for the erection of from 
fifteen to seventeen miles of line, and con- 
sists of a wire wagon and a lance truck. 


slot and “pig-tail.” In the slot insu- 
lator the top is channeled for a depth of 
one-half inch to allow the wire to slip 
through it, and is supplied with a pin 
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to prevent the wire from rising out of the 
slot after being placed therein. In the 
“pig-tail” insulator an additional iron 
piece in the shape of an S is moulded in 
the top. This “pig-tail” is used to keep 
the tension on the line by tying the wire 
around it. In constructing the line ap- 
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roads the lances are lengthened by a butt 
joint, which is of the same material as the 
lance, ten feet long and two and one-half 
inches in diameter, to which the lance 
is fastened by suitable clamps. In favor- 
able ground a speed of three miles an hour 
has been obtained in erecting a line in 


Fic. 18.—GENERATOR Truck, FIELD SEARCHLIGHT. 


proximately every third insulator is of the 
“pig-tail” type. 

In constructing the field line, after a 
preliminary reconnaissance has been made, 
the location of the lances is fixed by pins 
marking their position, the distance be- 
tween the lances being from fifty to sixty 


actual service. As the advance continues 
the field telegraph train is followed byv 
permanent construction parties, which 
erect either permanent or semi-permanent 
lines, depending upon the nature of the 
communication required. The mainte- 
nance of lines, especially when operating 


Fia. 19.—SEARCHLIGHT PROTECTOR TRUCK. 


yards. A working party equipped with 
crowbars sink the holes, from two to two 
and one-half feet in depth, according to 
the nature of the soil, and following this 
working party is the lance truck, which 
distributes the lances along the ground. 
The wire is then paid out from the wire 
wagon, following the lance line. The wire 
is slipped into the slot insulators or tied 
to the “pig-tail” insulators, the lances 
then raised and inserted in the holes and 
tamped. When it is necessary to cross 


in an enemy’s country, is the most diff- 
cult, trying and dangerous operation con- 
nected with field communication. 

For fortress service the most important 
system of communication is that for fire 
control. Fire control is the system by 
which the officer known as fire control 
commander directs the fire of the separate 
batteries under his command. The com- 
bination of two or more fire control com- 
mands constitutes a fortress. The charge 
of communication is as follows: The fort- 
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ress commander is connected with each 
fire control command, each fire control 
command with the position-finding sta- 
tions of the batteries constituting it, and 
each battery position-finding station with 
the guns of the battery. The unit in 
fire control is a battery, which con- 
tains from two to five guns, varying 
in type from the twelve-inch to the 
small rapid-fire guns for the defence 
of the mine field. Each battery has 
a position-finding station, from which 
the range and azimuth of the targets are 
obtained. There are two general sys- 
tems for determining this: the vertical 
and horizontal base systems. In the verti- 
cal base system the range and azimuth 
are obtained by direct observation with a 
range-finder, and in the horizontal base 
system by simultaneous observations from 
the two ends of the base line, the ob- 
served azimuths being communicated to 
a plotting room, where they are laid down 
on a specially prepared map, and the range 
and azimuth of the target determined. 
After this data have been obtained, by 
either system, it must be communicated 
from the battery commander station to 
the guns, as well as certain tactical data 
as to the kind of shot or shell to be used, 
etc. As yet, neither our own nor any 
of the foreign governments has reached 
a completely satisfactory solution of this 
problem. A number of devices have been 
tried: the telegraph is too slow, and re 
quires skilled operators; the various 
systems of step-by-step printing telegraph 
are likewise too slow, and are easily 
thrown out of adjustment by the shock 
of firing; the telephone is unreliable as 
the transmitter is packed by the effect of 
the blast, and is uncertain, since in trans- 
mitting figures by speech, especially in 
the excitement of an engagement, mis- 
takes are frequently made. The system 
that will successfully solve this problem 


must be simple in construction, me- 
chanically strong so as not to be affected 
by the blast as the receivers are placed 
close to the guns, rapid in operation, and 
give a character of record that can be 
read without liability of error. The com- 
munication from the station of the fort- 
ress commander to the fire control com- 
manders is comparatively simple, as, ow- 
ing to their location and the character of 
the messages which are exchanged, the 
telephone has proved satisfactory, but the 
line of communication from the fire con- 
trol commander to the guns is the one 1D 
which the difficulties have occurred. The 
development of a suitable system 18 
urgently needed, and it is hoped that its 
solution will be achieved by the engi- 
neering profession, as upon the success- 
ful working of the fire control sane 
cation depends the efficiency of the de- 
fence of our seacoast cities. | 
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Apparatus for X-Light Diagnosis—I. 


Being a Continuation of Notes on X=Light. 


NOTE CXXXIX—-NON-RADIABLE CASES FOR 
X-LIGHT TUBES. | 
Experiments have already been reported 


By William Rollins. 


Fourth—The physician should wear 
spectacles of lead glass one centimetre 
thick. 


Fia. 1.—SEmMI-ENCLOSED Box For X-LicHT TUBE. 


which proved that X-light could make 
animals blind and kill them. Therefore, 
it is a dangerous agent to use without 
proper precautions. Some of these have 
been mentioned at different times, but as 
they are being constantly neglected they 
will be stated again in a group. 
_ First—The X-light tube should always 
be used in a non-radiable case from which 
no X-light can escape except the smallest 
cone of rays which will cover the area to 
be examined, treated or photographed. 
Second—The fluorescent screen should 
be covered on the side nearest the eyes 
with a sheet of heavy lead glass one centi- 
metre thick, because the fluorescent salt 
allows much of the X-light to pass through 
it unchanged. 


NON-RADIABLE OASES FOR 
X-LIGHT TUBES. 

It seems hopeless even 
at this late date, when we 
know so much about the 
possibilities of injury 
from X-light, to get 
others to use an X-light 
tube entirely enclosed in 
a non-radiable case, be- 
cause of the supposed in- 
convenience of so large a 
box, therefore the type 
shown in the Figs. 1 and 
2, is of the semi-enclosing 
type, being a modifica- 
tion evolved by experi- 
menting with the one 


The front is polished glass, three centi- 
metres thick, to allow the tube to be ex- 
amined by light of ordinary wave length 
to which the glass is transparent, though 
it absorbs the X-light on account of the 
great number of subatoms crowded into 
the atoms of lead of which the glass is 
largely composed. As it is desirable al- 
ways to have the glass front toward the 
observer, there is a hole in the top and 
another in the bottom of the case for 
X-light to escape through when it is de- 
sired to place a patient in a horizontal 
position with the tube above or below him. 
When not in use the holes are covered 
with non-radiable slides. The criticism was 
made that these glass fronts would be too 
expensive, therefore in a later note (xciv) 
a box without glass was illustrated which 
entirely enclosed the tube. Continued ex- 


Fig. 2.—SHOWING THE Tor BEING REMOVED. 


Fic. 8.—SHOWING INSULATING COLLAR AND SPIRAL SPRING CONNECTION, 


Third—All parts of the fluoroscope, 


shown in note xxxvi, August 17, 1898. 


illustrated in note cxxxviii. 


perience during five years of experimental 


except the screen, should be heavily The case is of the proper size for the tube work with powerful apparatus has shown 
painted with non-radiable paint. 


that the glass front is so convenient as to 
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outweigh the cost, about $5; therefore it The great importance of these movements 
is uscd in the tube case shown in Figs. 1 in a vertical arc is well shown in the illus- 
and 2. The whole case is coated on the trations. 

inside with a non-radiable paint, white The tube box is in two parts, one tele- 


Fic. 4.—PHOTOGRAPHING PATIENT’s CHEST IN UPRIGHT Position 


lead in japan, which dries so 
quickly that six coats can be 
put on in a day. The test of 
the number required is to -ex- 
pose a photographic plate in 
contact with the outside of the 
case. If the plate is not 
fogged in seven minutes the 
coating is sufficient. 

The tube case should slide 
on a vertical support through 
a range of 170 centimetres. 
It should have a horizontal 
movement of one metre; 
there should be a joint 
to allow the tube case to 
be moved in a vertical arc 
whose plane is parallel with 
the long axis of the tube, and 
another which will allow a 
similar movement in a plane 
parallel with the short axis 
of the tube. These move- 
ments are essential, for the 
axis of the central ray of the 
cone of X-light escaping from 
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the tube from moving. The two pieces 
have slots in each end that allow free 
passage to the ends of the tube. The 
slots are lined with soft rubber to fur- 
nish cushions for the ends 
of the tube to rest on. 
The wires leading from the 
generator are held in in- 
sulating collars which are 
shown in Figs. 1, 2, 3. 
On the ends of the 
leading wires are spiral 
springs of piano wire 
which slide loosely over 
the terminal wires of the 
ends of the tube (Fig. 3). 
At the present time it 
is practical to make in- 
stantaneous pictures of the 
moving organs in the 
human chest, provided 
Pupin’s idea of employing 
a fluorescent screen in con- 
tact with the photographic 
plate is used. A sheet of 
celluloid* coated with 
photographic emulsion is 
better than a glass plate, 
as this allows two or more 
fluorescent screens to be 
used. A single screen al- 
lows part of the X-light 
to pass through un- 
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the case must ałways be Fic. 5.—PHOTOGRAPHING PATIENT'S CREST IN UPRIGET POSITION. 


normal to the plane of the photo- scoping into the other. In Fig. 2 the top 
graphic plate or fluorescent screen, other- is being removed. This construction 
wise there will be distortion of the image. utilizes the weight of the top piece to hold 


changed. A single screen makes the 
development image blotchy. More than 
pelea tcc lll ean eee a 


* International Dental Journal, 1896. 
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one screen is therefore better because 
the time of exposure is shorter and 
the blotches are less apparent, for the 
bright places on one screen usually cor- 


Fia. 54.—SHOWING POSITION 


respond to darker places on the others. 
All screens, however, blur the image and 
should only be used where fine de- 

tail is not required. A tube often 

needs a little preparation to get 

the light best suited for an in- 
stantaneous exposure; therefore a 

tube case needs an instantaneous 
shutter, for in this way after the | 
tube is in the proper condition the 
shutter can be closed while the | 
photographic plate is put in place, | 
then by pressing and releasing a 
bulb the shutter is opened, the 
plate exposed to the most suitable 
radiation and the shutter closed. 
The tube case is provided with 
two of these shutters, one of 
which can be attached to either 
the top (Fig. 2) or the bottom 
of the tube case. The second is 
used on the front of the tube case 
when it is desirable to photograph 
a patients chest in an upright 
position, Figs. 4 and 5. 

The tube case, therefore, has two 
glass fronts, one of solid glass, Fig. 2, 
to act simply as a window, the other with a 
hole in the middle, as shown in Fig. 1, 
for the escape of the required cone of 
X-light. This hole is covered by the 
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shutter when the X-light is to be cut off. 
With the shutter over the opening the 
_tube can still be seen through the glass 
around it. 


d“ 


OF APPARATUS IN PHOTOGRAPHING LIMB. 


== 


The form of shutter chosen for illus- 
tration is a simple one, because the ob- 
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nary photography will answer if made of 
non-conducting and non-radiable ma- 
terial. The one here illustrated is of 
wood pivoted on a wooden pin and oper- 
ated by a rubber bulb held in the 
hand, air being forced in and 
drawn out of a hard rubber 
cylinder, whose piston, of the 
same material, is attached to the 
shutter. The shutter should lap 
over the largest opening in the 
tube case about fifteen milli- 
metres (five-eighths of an inch) 
to prevent the escape of X-light. 
It should be lined with white 
lead in japan until non- 
radiable. The edges of the hole 
in the tube box should be coated 
in the same way on the side 
next the shutter. 

In all the illustrations the 
tube is placed with the radiant 
area on the target at one 
metre (thirty-nine inches) from 
the photographic plate or fluoro- 
scope. This is a good standard 
distance. It is of some impor- 
tance to have a standard dis- 
tance, as then the eye gets ac- 
customed to definite sizes of 
images of the human organs. 

In this way a variation in size 
that is abnormal is more easily 
detected. Apparatus which re- 
quires a less distance than one 
metre between the target and the pho- 
tographic plate is not satisfactory. 


Fic. 6.—SEVENTY-ONE-CENTIMETRE COIL. 


ject is to call attention to a principle 
which, as the power of X-light apparatus 
increases, will come into use. Better 
shutters might have been selected, for any 


-of the many beautiful ones used in ordi- 


NOTE CXL—SOME OTHER APPARATUS 
NEEDED IN THE MEDICAL APPLICA- 
TIONS OF X-LIGHT. 

The coil-as arranged in the illustrations 
to note exxxvii was not intended par- 


oe 8 eS ee @ ewes: «mee ew ei 


os œ uqa. we arm - ape wee oM 


rar Emen- h 


PE O be a OD. Le eee whew te es O BS fe ek 


-_ 


"aea -. 


p> - 


798 


ticularly for medical use, therefore in the 
present note the necessary changes will 
be described and illustrated. 
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into the hollow angle sockets. The rods 
forming the spark-gap controlling mech- 
anism are ordinary birch dowels three 


Fic. 7.—DETAILS OF SEVENTY-ONE-CENTIMETRE COIL. 


ARRANGEMENTS OF SPARK-GAPS. 

In examining a patient by X-light it is 
of prime importance to have 
the light under the control 
of the physician without 
his removing his eyes from 
the fluoroscope. (Note cxii.) 
This requires mechanism 
by which the spark-gaps 
can be controlled at a dis- 
tance from the coil. Dr. 
Williams did this with a 
large static machine by 
bringing cords over pulleys 
attached to the ceiling. The 
plan shown here is a me- 
chanical modification of his 
idea to adapt it to a coil 
and make the apparatus 
portable. Fig. 6 shows 
a seventy - one - centimetre 
(twenty - eight-inch) coil 
with suitable spark-gaps for 
medical use. The details of 
a spark-gap, when this is 
taken apart for transporta- 
tion, are shown in Fig. 7. 
The handles (hand H’, Fig. 
6) are within easy reach 
of the physician’s hands 
while he is examining 
a patient. (Fig. 8.) The distance of 
these handles from the coil may 


be varied by sliding the rods more or less ' 


quarters of an inch in diameter which 
can be bought for one cent each. The sup- 
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Fig. 6, which brings the current from the 
brass ball (B) to the brass cap forming 
the front of the glass spark-gap tube. 
To this cap is attached the socket (T) into 
which the cable going to the X-light tube 
is inserted. 

` To counterpoise the weight of the cord 
and handles a counterweight (W) is at- 
tached to the brass ball (B) by oiled silk 
fish-line. Otherwise the mechanism of 
the spark-gap is that described in note 
exii which should be consulted. E is a 
tube connected with an aspirator to re- 
move the nitrogen compounds produced 
at the spark-gaps.* 

_ Figs. 9, 10 and 11 show the spark-gaps 
in use while photographing a patient in 
different positions. 

EXAMINATION TABLE, 


This is a simpler form of the one illus- 
trated March 9, 1901. 
51%, 9, 10 and 11) moves on large wheels 
to allow any part of a patient to be easily 
brought between the physician’s eyes and 
the X-light tube, while he remains in 
proper position to control the light by 
means of the break and spark-gaps. This 
examination table is provided with a can- 
vas stretcher because it has been clearly 
shown by Williams that examinations can 


be made on the same stretcher that is em- 


ployed at the Boston City Hospital to 


Fig. 8.—EXAMINATION, X-LIGHT PHOTOGRAPHS. 


porting arms swing in ares whose planes bring the patient from the wards to the 


are horizontal. 
There is a piece of wire cable (W), 


X-light laboratory. 


* Boston Medical and Surgical Journal, April %, 199; 


The table (Figs. 


Instead, however, of 


er 4 
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using the stretcher on fixed supports, it 
is best to attach it to a rolling table 
for the reasons given. Fig. 9 is a 
general view of the apparatus used 
with a seventy-one-centimetre coil whose 
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be entirely removed, the thin top of the 
table serving as a support for a patient 
in a sitting position (Fig. 10) or while re- 
clining. (Fig. 11.) 

Fig. 114% shows a convenient support 
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Fic. 9.—PHOTOGRAPHING IN RECUMBENT PoOsITION. 


spark-gaps (Fig. 6) are ar- 
ranged for medical work. The 
patient is in position for pho- 
tographing a stone in the 
bladder. For this procedure 
the patients feet should be 
higher than his head that the 
stone may fall away from the 
pelvis. (Note exvii.) One end 
of the stretcher is therefore 
raised by means of toothed 
bars pivoted to the ends of a 
notched bar holding the ends of 
the stretcher poles. The canvas 
is slack, for this allows the ab- 
domen to be more pendent. In 
those cases, where a slack can- 
vas is undesirable, it can be 
made taut by turning one of the 
bars supporting the canvas, a 
ratchet holding the bar from 
turning back. When it is de- 
sired to bring the patient to a 
horizontal position the bar con- 
necting the two toothed bars is 
pressed, to release the toothed 
bars, while the stretcher bar- 
handles are firmly grasped. 


This mechanism allows the movement to 
be made by one man. The atretcher can 
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WHAT IMPROVEMENT IS DESIRED 
IN METERS?* 


BY ROBERT FERRIS, CLIFFORD A. WHITE 
| AND H. H. SCOTT. 
ROBERT FERRIS. 

Considering the improvements 
in meters during the last few years 
it may be reasonable to expect 
still further improvements along 
this line. Perhaps the greatest 
improvement would be that which 
would eliminate the possibility of 
a meter’s being stopped when it 
should be in motion. The suc- 
cess of a meter depends largely 
upon the friction of all moving 
parts being reduced to a mini- 
mum. Anything that would re- 
place to advantage the pivot and 
jewel, without sacrifice, would be 
an improvement; for if we can 
keep a meter in motion it should 
be easy enough to keep it in 
calibration. 

The efficiency of meters is 
something of importance, yet a 
meter should have plenty of 
torque. While it is possible to 
save considerable by having ef- 
ficient meters, it is also possible 
to lose considerably more by hav- 
ing meters that will not stand 
up on light loads. 

Durability, then, is another 


Fic. 10.—PHOTOGRAPHING PATIENT'S FEET, 


for use in connection with the examina- 


tion table. 


cenn ee We 
* Read before the National Electric Light Association 


at ita twenty-fifth convention held at innati 
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consideration, which with reference to 
meters means-that a meter can be put in 
service and remain there without addi- 
tional cost, whether in the shape of atten- 
tion, repairs or loss of revenue. 

It is rather hard to say just what im- 
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registering, and as the load dropped the 
proportional rate of registering would be 
a certain per cent slow or fast. 

If it were wanted to increase the hours 
of lighting on a twenty-four-hour service, 
the first method would apply; and in the 
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provement is most desired in meters, for 
we find ourselves pitted against the en- 
, gineering forces of all the manufacturers, 
and it is known that there are many who 
are trying to make a living trying to pro- 
duce that improvement. A few sugges- 
tions might be made that would at least 
furnish something for the engineers to 
work on, and after submitting mine I 
should be glad if I could know that I 
was forgiven. They are: A universal 
meter in size and style; a backboard for 
meters, of a standard pattern, which 
could be adapted to meters of any make 
on the market; a registering dial that 
would read directly in dollars and cents, 
or if not that, then the adoption as a 
standard of direct-reading dials and a 
simple tell-tale hand on clock for cali- 
brating purposes; a meter that would take 
the place of the combination of watt and 
discount meters, having the effect of regis- 
tering at different rates of speed, which 
would be governed by the load that was 
passing. To illustrate: If we had, say, 
a 100-volt wattmeter of twenty-five- 
ampere capacity, instead of showing a 
straight line from five per cent of its 
capacity to full load, the meter speed 
would represent at full load accurate 


stations where only night service is given 
and it is wanted to increase the quantity 
of lighting for short hours, the latter 
would apply. Of course the reading would 
not show the actual watt-hours consumed, 
but that need not be a serious objection. 
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use of the constant and the use of two 
terms, kilowatt-hour and watt-hour; there 
should also be a hand on the dial for test- 
ing purposes. 
The term kilowatt-hour is not easily 
explained understandingly, but as this is 
the most appropriate and 
generally accepted unit of 
electrical energy it would 
be highly impracticable to 
adopt any other term, and 
the public must be edu- 
cated to its meaning. 
Nearly all meters now 
in use register in watt- 
hours, thus making neces- 
sary the use of two terms, 
which is confusing to the 
uninitiated. The average 
priće for current ia twenty 
cents per kilowatt-hour, 
which will continually 
grow less rather than 
more; therefore the kilo- 
watt-hour should be the 
unit to use, as by adopt- 
ing the rule of reading in 
every case the figures the 
hand has passed on the 
unit dial, the error in 
reading would never 
amount to more than ten 
cents to the customer, and 


the total sales of the 
company would not be affected at 
all. The new meters now being 


placed on the market register in watt- 
hours, which is a great improvement 
over those that required the use of a con- 
stant; but a direct-reading dial should be 
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The reading could be called units and the 
price would be so much per unit, and in- 
stead of discounting bills, we should find 
that the meter had already taken care of 
that. 


CLIFFORD A. WHITE— (Abstract). 
The meter dial should read direct in 
kilowatt-hours, thereby eliminating the 


designed to replace those now in service 
having constants. This does not seem 4 
mechanical impossibility, and if the cost 
were reasonable it would be generally 
adopted. The constant has always been 
a perpetual source of annoyance and error. 
Its use makes a great deal more work in 
the bookkeeping department, and com- 
plicates the rendering of bills correctly. 
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Electrical 
Patents 


A simple burnishing or polishing ma- 
chine has been recently invented by Or- 
rin A. Hanford, of Woburn, Mass., who 
has sold his interest in the patent ob- 
tained thereon to Charles A. Gridley and 
George Barnhardt, of Boston. The ma- 
chine is driven by electricity, and an 
ordinary motor is employed, comprising 
field magnets connected by a core, around 
which is wrapped the usual field coils. 
The ends of these magnets are connected 
by insulating strips or blocks, and to 
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AN IMPROVED ELECTRICAL BURNISHING 
DEVICE. 

these strips or blocks are attached suitable 
handles, one of the handles being pivoted. 
The armature is journaled between the 
field magnets, the brushes being located 
at one end of the shaft, while the buffing 
or polishing pad is secured to the other 
end in any desired manner. This pad 
projects from a casing secured to the 
magnets and completely protecting the 
parts of the motor from the dirt thrown 
off by the polisher. 

A new outlet box of novel construction 
has been patented by Mr. Hubert Krantz, 
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of Brooklyn, N. Y. In this instance the 
box is provided with a cutout portion, 
the lower end of which is rounded and 
has an outstanding flange, provided at its 
ends with projecting ears. A block is de- 
tachably fitted in the cutout portion, and 
has a semi-circular recess in its lower end 
and an outstanding semi-circular flange 
provided with terminal ears arranged to 
be placed upon the ears of the other 
flange, thus forming, when the parts are 
together, an outstanding neck, the ears 
are secured together by suitable bolts 
passed through the openings therein. 
The neck formed by the semi-circular 
flanges can be internally screw-threaded, 
if desired, or it may be smooth. In a 
modified form of construction proposed 
by Mr. Krantz, the block completely fills 
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IMPROVED OUTLET Box. 


the cutout portion of the box and is pro- 
vided in its lower end with a circular 
opening, the semi-circular flanges above 
described being still employed. 

Mr. Robert Hopfelt, a resident of Ber- 
lin, Germany, has been experimenting 
with different carbides, as, for example, 
calcium carbide to be used in electric arc 
Jamps. He declares that a much more 
powerful are is obtained than by the ordi- 
nary carbon electrodes. The difficulty, 
however, has been that carbides could not 
be used because they will be decomposed 
by the moisture in the atmosphere. He 
has overcome this objection, however, and 
has obtained a patent in this country on 
the improvements. The object of his in- 
vention is to so construct carbide elec- 
trodes for arc lamps that they will not be 
affected by the moisture in the atmos- 
phere, and, accordingly, the electrodes 
will be as durable as, or more durable 
than, carbon electrodes now in use. This 
object is attained by covering the surface 
of the carbide electrodes with a layer im- 
pervious to moisture. Such layer or en- 
velope may consist of certain metals or of 
a thin layer of varnish or cement or of 
vitreous coatings, etc. The covering may 
be advantageously produced by applying 
metal in the form of powder, metal salts 
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or metalloid salts, with an organic cement 
or like binding substance to the electrodes 
and then burning them in a furnace. By 
this burning process the binding sub- 
stance is first of all driven off and then 
the metals or metal salts melt and cover 
the electrodes at their surface with a 
close-fitting impervious layer. The en- 
velopes which are employed with ordinary 
electrodes have quite a different purpose, 
as these latter are intended merely to 
increase the conductibility or to color the 
light, so that the quality of keeping off 
the moisture need not necessarily be pres- 
ent, while the envelopes here described 
are for the purpose of protecting the car- 
bide clectrodes against the decomposing 
action of the moisture in the air. Pro- 
tracted experiments have shown that this 
can also be effected by surrounding the 
electrodes with a protecting metal en- 
velope, which is advantageously drawn 
by mechanical means over the electrodes 
after the completed production of the 
electrodes—that is, after the same have 
been burned in the kiln. The metals 
which are employed with ordinary carbon 
electrodes—as, for instance, copper—can 
not be used for such carbide electrodes, as 
in the first place, their melting point is 
much too high, and, in the second place, 
such metals, particularly copper with 
carbide, at the slightest entrance of mois- 
ture effect an explosion of the acetylene 
developed, so that the electrodes burst 
apart. lt is advantageous to employ only 
such metals as have a melting point under 
1,050 degrees centigrade. ‘The tempera- 
ture which forms in the crater of the car- 
bide electrodes is apparently so low that 
if, for example, iron or even copper or 
nickel were employed as a covering for 
carbide electrodes these absolutely would 
not melt, whereas these metals imme- 
diately evaporate when they are laid 
around carbon electrodes. Apparently a 
much higher temperature is generated in 
this arc flame than in the crater. It has 
been shown that tin, zinc, magnesium, 
brass, or, above all, aluminum can be 
advantageously employed for the mois- 
ture protecting coating. The destructive 
influence of the air on the carbide elec- 
trodes can also be guarded against by 
covering these clectrodes with a thin layer 
of a varnish or a solid cement. The sol- 
vent, as well as the organic constituents 
of the varnish, must be so constituted that 
the same do not produce a sooty flame in 
the light arc, as the reflector, which is 
necessary for uniform radiation of light, 
would then become blackened and the in- 
tensity of the light considerably dimin- 
ished. ‘Therefore thick alcoholoids—for 
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example, glycerine—may be advanta- 
geously employed, the carbide electrodes 
being dipped in glycerine or covered with 
a cement which is mixed with glycerine. 
In the first case the carbide is dissolved 
at the surface by the glycerine and con- 
verted into gas and lime. The mase of 
lime, in consequence of the separation of 
the solvent, then surrounds the carbide 
in such an impervious layer that the 
moisture of the air is absolutely innoc- 
uous. The glycerine evaporates or burns 
completely in the flame arc with a bright 
flame without depositing even the slight- 
est layer of soot. If it is desired to cover 
the pieces of carbide with a cement, any 
metal oxides may be dissolved before- 
hand in glycerine, some carbon being ad- 
vantageously mixed, so that the coating 
itself will become conductive of current. 
Such a coating hardens after a short time 
and also protects the carbide against 
moisture without producing any inju- 
rious influences in the light while burn- 
ing. Instead of glycerine, other alcohols 
or alcoholoids can be employed. 

The Stanley Electric Manufacturing 
Company of New Jersey has purchased a 
patent recently issued to Mesers. Julius 
Auerbach and Frank Gubing, both of New 
York city, on an electric are lamp. This 
invention relates to electric arc lamps of 
that class in which the arc is burned in a 
comparatively small transparent or trans- 
lucent globe constructed to be substan- 
tially air-tight to avoid the free access of 
atmospheric air to the arc for the purpose 
of securing slow consumption of the elec- 
trodes and consequent long life of the car- 
bons. The object of the invention is to 
promote the desired conditions of such 
lamps—that ıs to say, to provide a con- 
struction which will afford slower con- 
sumption of the electrodes than hereto- 
fore experienced, and consequently pro- 
duce a lamp which will burn for a 
greater length of time without renewal 
of the electrodes. As is well known, 
in the operation of these lamps, gas is 
generated inside of the globe by the com- 
bustion or disintegration of the electrodes, 
and the problem is to provide a construc- 
tion which will permit of the free escape 
of these gases and at the same time pre- 
vent the entrance of the atmosphere to 
the globe. To accomplish this, it has been 
the practice heretofore to either utilize 
the opening through which the movable 
electrode penetrates the globe or an en- 
tirely separate opening which is con- 
trolled by a mechanical valve. In either 
of these constructions the internal press- 
ure of gases is relied upon to prevent the 
entrance of air, it being assumed that aa 
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long as the pressure inside is in excess of 
the pressure outside the air will to a great 
extent be excluded. In addition to this, 
however, in the second instance, that of 
the passage controlled by the mechanical 
valve, the passage is supposed to be held 
closed to the atmosphere until the inter- 
nal pressure exceeds that of the atmos- 
phere, whereupon the internal pressure 
lifts or opens the valve and allows the in- 
ternal pressure to escape without admitting 
air, and as soon as the pressures are again 
substantially balanced the valve closes. 
Now in both these constructions there 
are defects. In the first, that wherein 
the electrode-opening is used, the recip- 
rocating movements in the passage cause 
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ENCLOSED ARC LAMP. 


an irregularity in the flow of gas, there be- 
ing friction between the solid electrode 
and the fluid gas. An inward movement 
of the electrode retards the outward move- 
ment of the gas and at the same time 
tends to carry air with it. An outward 
movement of the electrode promotes the 
escape of gas and retards entrance of air. 
These movements of the carbon also vary 
the displacement of gases within the globe, 
which likewise affects the pressure. The 
result of these actions, therefore, is that 
the pressure inside the globe fluctuates 
and more air is admitted to the globe 
than would be the case if the passage waa 
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not restricted by a movable body within 
it. In the second instance, where the 
mechanical valve is used in the opening 
not otherwise restricted or obstructed, it 
is evident at once that the internal press- 
ure of the globe will fluctuate very ma- 
terially, because the weight and inertia 
of the valve permit the pressure to build 
up before it will allow it to escape, and 
when it finally opens the release of press- 
ure will be correspondingly excessive. It 
being understood that variations of the 
gas-pressure affect the light and life of 
the carbons, it is evident that the mechan- 
ical valve arrangement is not desirable. 
Now it will be seen that the defects in 
the operation of the two constructions de- 
scribed are due to the fact that the passage 
for the escape of the gas is, in one way 
or the other, restricted or obstructed and 
that the outer and inner pressures can 
not freely and naturally adjust them- 
selves automatically, as the burning of 
the arc demands. The inventors claim 
that their invention overcomes this de- 
fect; which consists in general in provid- 
ing an unrestricted escape-passage for the 
gases developed inside of the globe, which 
passage is at the same time so constructed 
as to provide an effectual barrier to the 
entrance of the atmosphere. To this end 
they employ the usual globe and provide 
a cap-plate that fits upon the same and has 
a central opening through which the up- 
per carbon passes. The cap-plate further- 
more is provided with a pair of 
passageways to which are connected 
depending open-ended tubes that ex- 
tend nearly to the bottom of the 
globe. These tubes and passageways 
furnish unrestricted channels for the 
flow of gas or air, and it will be seen 
that since in the normal operation of 
the lamp the pressure of the gases inside 
the globe is greater than that of the at- 
mosphere, there will always be a flow out- 
ward through the tubes. As a result, the 
internal pressure will remain practically 
constant. It will also be noted that since 
the tendency of the heated gases is to 
rise, this fact, together with the pressure 
of the gas, will ensure the constant pres- 
ence of gas in upper ends of the passage- 
way, and this will act as a bar to the in- 
vard flow of air. 
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The value of waterfalls has greatly 1n- 
creased since the electrical era. Time was 
when a cataract was valuable only for 
scenic purposes, but now it is useful as 
well as ornamental. Niagara is worth 
$1,000,000,000 more as a source of elec- 
trical power than merely as @ sight. 
California waterfalls are increasing 12 
value in a commensurate degree. Sno- 
aualmie Falls, in Washington, has en- 
hanced in value 5,000 per cent in the last 
few years. A proposition is now under 
way to generate electricity therefrom for 
use over a portion of the Great Northern 
Railway.—Mining and Scientific Press 
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News 


HE ELECTRIFICATION of the 
T Mersey steam railway, which, as 
has already been mentioned in 

these notes, is being undertaken by the 
British Westinghouse Company, is rap- 
idly approaching completion. The line is 
about four and one-half miles in length, 
and forms a means of intercommunica- 
tion between Liverpool and Birkenhead, 
on either side of the River Mersey, run- 
ning in a brick tunnel underneath the 
river. The system forms an admirable op- 
portunity for the substitution of electric 
traction as the only competition that can 
come from anything is in the shapeof river 
craft above. A completely insulated con- 
tinuous-current system has been designed, 
and the trains, which will consist of five 
coaches—three intermediate trailers and 
motor cars at either end—will be equipped 
with the Westinghouse electropneumatic 
system of control. The power-house 
equipment will include three Westing- 
house 1,200-kilowatt dynamos of the usual 
railway overcompounded Westinghouse 
type, at a pressure of 650 volts and run- 
ning at ninety revolutions per minute. 
The lighting of the stations, etc., is to be 
run off separate circuits for which two 
compound-wound generators of 200 kilo- 
watts capacity will furnish the necessary 
power. The traffic between these two 
centres of population is even now enor- 
mous, when it is generally acknowledged 
that no one will take the journey in the 
sulphur-laden tunnels unless necessity 
compels. The argument now being freely 
put forward by the advocates of electric 
traction that increased facilities create 
new traffic, when applied to the Mersey 
Railway, should leave no doubt in the 
minds of the company as to the success of 
the new conditions of things which is ex- 
pected to be in full swing by the end of 
this year. Remembering that the orders 
in connection with this conversion were 
not placed until last July, the Westing- 


‘ house company is to be congratulated 


in the matter. 


A rather large number of manufactur- 
ers’ protective associations have been 
brought into existence during the past 
year or two, and hints have not infre 
quently been thrown out that rather more 
than the proper number required of such 
bodies have been formed. But at certain 
times all these bodies give evidence of jus- 
tification for their formation, and just at 
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from Great Britain. 


(By Our Special Correspondent.) 


present the electrical fraternity has rea- 
son to be thankful to the National Elec- 
trical Association for a piece of vigilance 
in its interests. The London County 
Council having asked for bids in connec- 
tion with electric lamps specified to be of 
British make, accepted the tender of the 
Brush company. But the association 
above mentioned called the attention of 
the council to the fact that that particu- 
lar lamp company’s lamp works are in 
Vienna and therefore the goods could 
scarcely be termed “British made,” and 
the reply of the London County Council 
to the effect of being “aware that the 
lamps supplied by the Brush Electrical 
Engineering Company would be foreign 
made” has hardly poured oil upon trou- 
bled waters. If the council asks for Brit- 
ish-made goods, which it did in this in- 
stance, it is likely to precipitate severe 
criticism. 


Į made a reference recently to the in- 
clusion of generating stations in the list 
of places placed under government super- 
vision by the new Factory Act, and the 
radical difference between the internal 
construction of such buildings and the 
methods of administration, and such fac- 
tories as textile and other manufactories, 
has influenced the Institution of Elec- 
trical Engineers to take up the matter, 
and a conference has been held by which 
the Home Secretary will be asked to 
amend the act as regards these particular 
places. The hand of the Institution is be- 
ing strengthened by the London Cham- 
ber of Commerce. The general feeling is 
that certain clauses in the act are preju- 
dicial to and likely to hamper the prog- 
ress of the industry, a thing not unknown 
in the past. One great grievance con- 
cerns the employés in attendance at 
substations. The act stipulates a skilled 
mechanic for this work, but, as is well 
known, this is absolutely unnecessary, to 
the needs of a substation, and it further 
deprives younger men of valuable expe- 
rience. 


The four-cornered contest which has 
been raging in the House of Lords com- 
mittee rooms for over a month in respect 
of underground tube railways in London 
has so far ended in a victory for Morgan, 
inasmuch as all the other competitors who 
were endeavoring to secure what is consid- 
ered to be the main route through London, 


viz., Hammersmith-Piccadilly-City, have 
had their bills struck out, and Morgan’s 
proposal, which will run from Hammer- 
smith along the same route to the city 
and thence away to the north and north- 
east, is to be further considered. The 
chances of his ultimate success may be 
better gathered when it is stated that 
Parliament itself has asked for such a line 
as he is proposing, and that his alone re- 
mains. Morgan finds the money, but 
the engineering is purely British, 
and the proceedings before commit- 
tee have elicited some important modi- 
fications to the Central London and 
City and South London railways. Thus, 
instead of a third rail running between 
the track rails, and the latter being util- 
ized as the return, two conductors are to be 
placed on the side of the tunnel. 
The size of the tunnel is to be 
increased to a sufficient size to allow of 
an emergency platform on either side of 
the train, and an additional footway is to 
be provided between the running rails. 
Then the tunnels are to be lighted—by 
the way, this is now done on the Central 
London—and the multiple unit system 
used from the outset. The system of fares 
which will be binding upon the company 
when it is formed will be even cheaper 
than the second all-round schedule adopted 
on the “Twopenny Tube,” although the 
two lines will not compete to any great 
extent. The greatest competition will be 
with the electrified lines of the District 
and Metropolitan companies in the hands 
of Mr. Yerkes, and as it is somewhat un- 
likely that the latter's fares—owing to 
past financial complications—will for 
some time be anything so low as on the 
Morgan line, the shareholders are not by 
any means out of the woods yet. What 
Londoners have been content with in the 
matter of locomotion in years gone by sets 
one marveling, indeed, when comparisons 
are made, having in mind the care which 
has been taken in the past to build rail- 
ways away from the lines of the traffic. 


The Liverpool overhead railway acci- 
dent has had the effect of inducing the 
Central London company to expend a 
considerable sum upon the complete pro- 
tection of the multiple motor trains 
against fire. The connecting cables be- 
tween the motors and controlling arrange- 
ments have been altered from india rub- 
ber flexible cable to cables with ashestos 
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and non-hygroscopic tape insulation, with 
an outer covering of phosphor bronze 
plaiting. An iron sheathing lined with 
asbestos has been attached to the under- 
floor of the cars over the motors, and in 
fact the whole of the trains in the vicinity 
of the motors have been treated in this 
way. 


The telephone bill, which was being 
promoted by the Manchester corporation 
and a large number of adjoining local 
authorities, and about which so much was 
heard at the beginning of the session, has 
been withdrawn. After all of the expense 
and trouble which it has entailed, only 
now has it been discovered that licenses 
granted by the Postmaster-General to 
each of the several municipalities will 
bring about the same result as a bill. 
There would appear to have been a lack 
of foresight somewhere. 


After all the stress and strain which 
was so evident at the time of the debate 
on the Government telephone subserip- 
tions, and on the general question of com- 
petition with the National company in 
London, an air of tranquility and satis- 
faction pervaded the annual dinner of the 
latter body a few days ago. There are 
now 226,000 subscribers which works out 
at a telephone for one out of 
every 183 of the population. The 
company’s exchanges number 1,025, 
and the chairman’s remarks in ref- 
erence to the Glasgow and London 
municipal competition were made with a 
lighter heart than was the case twelve 
months ago. The number of message- 
rate subscribers at £4 15s. per annum are 
30,000, and at £3 something over 5,000, 
and great efforts are now being made to 
develop this cheaper form of service. One 
noteworthy remark was the expression of 
opinion that the work of telephony in 
this country has only just begun. 


Another good work accomplished by the 
Institution of Electrical Engineers last 
session was the appointment of a com- 
mittee to enquire into the legislative con- 
ditions under which the electrical indus- 
try in Great Britain has to exist. It has 
been felt for some years past that elec- 
trical engineering generally was not re- 
ceiving fair treatment, and it was only 
after many appeals that the above com- 
mittee was formed. The chief points put 
before it were as to the backward state of 
the industry here as compared with other 
countries, as to the changes desirable in 
procedure in order to reduce the time and 
expense incurred in obtaining authority 
to carry out electrical undertakings, and as 
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to the most suitable arrangements for 
placing the knowledge of the Institution 
at the disposal of the Board of Trade so 


that that body might carry out its duties. 


in the best informed way. A vast amount 
of evidence was taken from gentlemen ex- 
pert in various branches of the industry, 
and overtures are to be made to secure the 
collaboration of Parliament in making 
the path of electrical application less diffi- 
cult in the future. 


As a matter of fact, in the domain of 
electrical supply, the acts of 1882, ctc., are 
now being administered with a freer hand 
than hitherto was the case. One of the 
most troublesome difficulties in days gone 
by was the persistence with which petty 
local authorities would obtain. provisional 
electric lighting orders and at once de- 
liberately shelve them with the satisfac- 
tion of having prevented a company, will- 
ing to commence its work at once, from 
coming into the neighborhood. But under 
the newer conditions of supply from the 
Wholesale companies distributing current 
over enormous areas, it is becoming not 
uncommon for any district council or 
other municipality when applving for 
powers within the area covered by the 
same company, to be given such powers on 
the understanding that if within three 
vears an adequate or any supply is not 


given, the company has the right to sup- 
ply. It has been the practice of some 
parishes to have powers for years without 
putting them into effect. A. W. 


June 2. 


Book Reviews. 


“The Arithmetic of Electrical Measurement.” 
W. R. P. Hobbs. Ninth edition. London. 
Thos. Murby. Cloth. 112 pages. 5 by 7 
inches. Many illustrations. Supplied by the 
ELECTRICAL REVIEW at 50 cents. 


This is a usefnl little handbook for 
teachers of electricity, the examples given 
in it being absolutely practical and based 
upon the common experiences which the 
electrical worker will encounter. 


“ A. B. C. of Electrical Experiments.” W.J. 
Clarke. New York. Excelsior Publishing 
House. Cloth. 146 pages. 5 by 7% inches. 


144 illustrations. 
REVIEW at $1.00, 


This is a book intended for boys. It 
tells in a simple way how to make a num- 
ber of simple picces of apparatus, and is 
the kind of book that should prove highly 
entertaining to the average boy of mechan- 
ical tastes. 

“Small Dynamos and Motors.” 


Supplicd by the ELECTRICAL 


F. E. Powell, 


London. Daw barn & Ward, Limited. 46 
pages. 5 by 7 inches Numerous illustrations 
and tables. Furnished by the ELECTRICAL RE- 


VIEW at 50 cents. 

This little book is intended for ama- 
teurs who wish to construct small dyna- 
mos or motors. It gives some good prac- 
tical ideas on their construction, with a 
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large number of working drawings show- 
ing how to construct the machines ard 
wind the armatures and fields. 


“The Electrical Engineer’s Pocketbook.” 
Horatio A. Foster, New York. D. Van 
Nostrand & Company. 1,000 pages. 4% by 
7 inches. Furnished by the ELECTRICAL RẸ- 
VIEW at $5.00. 


This is the second edition of an excel- 
lent work. The sale of this book has been 
unprecedented in electrical literature. The 
book is replete with useful information 
of every description, and contains tables, 
diagrams, in fact everything which the 
electrical engineer might find useful in 
his profession. It is well printed, and, 
above all, carefully indexed, and is well 
worthy the great favor with which it has 
been received. 

“An Elementary Treatise on Alternating 
Currents.” W. G. Rhodes. Many diagrams. 
211 pages. Cloth. Longmans, Green & Com- 
pany. 5 by 8. Price $2.60. 

This book, while an ably written work, 
hardly fulfills the object of the author as 
stated in the preface, viz., to produce a 
treatise on alternating currents which 
shall be as free from mathematical com- 
plications as is consistent with a clear 
understanding of the subject. In his 
effort to accomplish this much desired end 
the book is made more difficult to read 
by the omission of certain intermediate 
inathematical transformations. Also in 
one or two instances the formule used 
are not derived from the fundamental 
equations. 

The work covers the general theory of 
alternating current, single and multi- 
phase; a short treatise on vector algebra ; 
the design and testing of transformers; 
the usual types of alternating-current dy- 
namo electric machinery, such as gener- 
ators, induction and synchronous motors 
and rotary converters, and chapters on 
power transmission and methods of meas- 
urement. An appendix gives the solution 
and deviation of some of the formule used 
in the body of the work. The insertion 
of a number of practical problems at the 
end of each chapter is a valuable feature. 
The defect common to all works yet pub- 
lished on the subject of alternating cur- 
rents is also present in this book—viz., 
the failure to treat each problem exclu- 
sively from its physical side and develop- 
ing therefrom the fundamental equations 
on which the whole mathematic fabric 
rests. Some day such a work will appear 
and its fortunate author will reap a har- 
vest, both of fame and shekels. 

The author's nomenclature is accurate, 
and he is one of the few writers of tech- 
nical works in the English language who 
is able to tell the difference between 4 
spiral and a helix. 

The book, mechanically, is of the best 
order, and the division of the matter into 
paragraphs and printing of the dominant 
words, definitions and phrases in bold, 
heavy type, make it a handy reference 
work. 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


The Manufacture of Coke from Com- 
pressed Fuel. 


The idea of compressing fuel for coking 
purposes originated on the Continent, 
where many of the coals coked so indif- 
ferently that it was of the greatest im- 
portance to adopt any method which gave 
a prospect of improvement of the result- 
ing coke. It had been observed that the 
coke produced from the lower portions of 
retort ovens, compressed by the weight 
of the superincumbent fuel, was superior 
to that produced from the upper portions 
of the charge, and this led to experiments 
in compressing fuel by various means: 
First, by stamping in the oven, by hand, 
in other cases by weighting the charge; 
and from this practice compressing in a 
box outside of the ovens was gradually 
evolved, the stamped coke being afterward 
moved out of the box into the oven by 
mechanical means. The results obtained 
from numerous tests show that the quality 
of the coke is distinctly improved by com- 
pression. The essential parts of the ap- 
pliances used are stamping machines and 
compression boxes. In operation, the 
sides of the stamping box are closed and 
adjusted to suit the width of the oven to 
be charged, and the front and back plates 
are fixed in position. The fuel is then 
run into the box and stamped in layers, 
and when the fucl to be coked is ready 
the machine is moved up to the oven door 
to be charged. The fuel is served into the 
box and stamped in successive layers about 
ten inches deep. On top of the com- 
pression box a stamping machine mounted 
on four wheels travels on a track the en- 
tire length of the box. The stamping 
machine is a steel frame structure carrying 
an electric motor, worm and wheel reduc- 
ing gear, lifting and releasing rollers for 
the stamping, also a traveling gear for 
moving the machine along the length of 
the compression box, and back. The 
stamping heading is mounted upon a long 
wooden shaft, and on every up-stroke the 
traveling motion comes into action.— 
Engineering (London), May 23. 

A 


Some Preliminary Experiments on the 
Motion of Ions in a Varying 
Magnetic Field. 


The negative results of Crémieu’s search 
for a force acting on a static charge in a 
varying magnetic field have led Bergen 


of the World. 


Davis, of Göttingen, to perform some ex- 
periments which are detailed in an in- 
teresting article under the above heading. 
The scheme of the Crémicu experiments 
may be briefly described by the statement 
that a dise which was charged to a high 
potential was suspended in the field of a 
strongly excited electromagnet. It oc- 
curred to the author to use the negatively 
charged ions in an ionized gas as the 
carriers of the statie charge. An ion, 
because of its high charge, shonld move 
with considerable velocity in a varying 


field of moderate strength. For the pur- 


pose of showing the theoretical magnitude 
of such ionic motion in such a field an 
ideal case was assumed. Suppose that a 
evlindrical vessel is placed in a coil of a 
few turns through which is passing an 
oscillatory current of high frequency. 
Assume that there is a complete vacuum, 
except for one negative ion, which at the 
initial time is at raised contact distance, 
r, from the centre of the coil. The ion 
will be acted upon by a force, and the di- 
rection of such will be a circle of radius, 
r, about the magnetic centre of the coil. 
Neglecting the centrifugal acceleration 
and the change in apparent mass due to 
its motion, if the maximum strength of 
the field at the position of the ions is 
100 C. G. S., and the frequency is 10°, it 
may be shown that the ion would exact 
harmonic oscillatory motion in a circular 
path around the centre, with a maximum 
displacement from the position of rest of 
twenty centimetres and a maximum 
velocity of 13 x 10’ centimetres per sec- 
ond. Since, for the purpose of experi- 
ment, it is desirable to have ions in abun- 
dance and a rapidly varying magnetic 
field, the well-known electrodeless dis- 
charge in a Tesla oscillatory field was 
made use of. To demonstrate by experi- 
ment that in all probability the ions move 
by a short distance, and are then stopped 
by collisions with the molecules, produc- 
ing by the collision many other ions, 
which by impact produce yet others, ac- 
cumulating under this effect a strong cur- 
rent until the ring discharge is produced, 
the author made use of a miniature 
anemometer. The arrangement of the 
apparatus consisted of four large twenty- 
litre Leyden jars joined in parallel, the 
inner coatings of each jar being con- 


nected with a spark-gap, and the outer 
coatings with a coil. Within this coil, 
which consisted of eighteen turns of 
coarse Wire, was placed a small cylindrical 
glass vessel, this being in permanent con- 
nection with a mercury air-pump. A 
miniature anemometer, consisting en- 
tirely of glass, was mounted on a needle 
peint so as to turn with great freedom. 
Between the coil and the vessel was placed 
a Faraday cage which was made by at- 
taching narrow strips of .tin-foil on a 
glass cylinder, so that the strips were 
perpendicular to the plane of the coil. 
This was found to shield the vessel very 
well from external electrostatic effects. 
The jars were charged by an induction 
coil excited by an alternating current of 
forty complete periods per second. The 
length of the spark-gap was 11 mm. 
When the proper degree of excitation was 
obtained upon the passage of the gaps, a 
white ring discharge was produced and 
the anemometer rotated in the direction 
of the convex side of the cups.—Science 
(New York), May 30. 
a 
The Capillary Electrometer. 

What may be called the insulation and 
resistance of the capillary electrometer is 
important for two reasons—first, as to its 
bearings on the theory of the instrument, 
and second, as affecting the method of 
using it in dealing with electrical charges 
or quantities of limited amount. In mak- 
ing some practical experiments on the 
properties of the capillary electrometer, a 
quick-acting electrometer was made, its 
parts carefully insulated with freshly cut 
soft rubber, and joined up in series with 
a very sensitive galvanometer in the de- 
rived circuit of a potentiometer, both in- 
struments being furnished with short- 
circuiting keys. On opening the elec- 
trometer key there was a large excursion 
of the meniscus. As soon as it had come 
to rest in its new position under the action 
of the electro-motive force, the galvanom- 
eter short-circuit key was opened. There 
was no deflection, but anything that 
caused the meniscus to move, whether a 
slight change in pressure of the mercury, 
or a small movement of the rider of the 
potentiometer, produced a large but always 
temporary deflection of the galvanometer. 
—The Electrician (London), May 30. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Telephone and Cross-Arm Cleats. 
James S. Barron & Company, West 


Broadway and Franklin street, New York 


city, has recently been paying particular 
attention to the manufacture of its tele- 
phone cleats and cross-arm cleats. The 
company is now manufacturing maple 
telephone cleats for interior use which are 
highly finished and carefully made. 
One is a cross-arm cleat for out- 
side telephone use and is manufac- 
tured in standard sizes for triple wire 
on cross-arms. This cleat is very strongly 
made and is particularly intended to with- 
stand the ravages of all kinds of weather. 


TELEPHONE CLEATS. 


Another is a telephone cleat which 
is made in two sizes for double or 
triple-twisted house wire. It is finished 
in plain wood and can be stained to match 
the color of whatever woodwork with 
which it may be placed. The company also 
makes a cleat for double-twisted wire. 
This cleat is made in black walnut and 
highly finished. In the manufacture of 


APPARATUS. 


The St. Louis Municipal Electric 
Power Plant. 
One of the interesting installations 
which should afford great pleasure in 


buildings belonging to the water depart- 
ment and located at various points in a 
distance of about five miles along the 
Missouri River. The electric plant is, in 


THE ST. Louris MUNICIPAL ELECTRIC POWER PLANT. 


visiting to the engineer attending the 
Louisiana Purchase Exposition is the city 


TWENTY-KILOWATT ALTERNATOR DIRECT-COUPLED TO WATER-WHERL, Sr. Louis MUNICIPAL 
ELECTRIC PowER PLANT. 


these cleats great care is taken by the com- 
pany to see that they are smoothly fin- 
ished and made to match one with the 
other so as to prevent any incongruity in 
the using of a number of cleats close to- 
gether. 


waterworks and electric light and power 
plants. This plant furnishes current for 
the municipal railway, extending from 
the Baden pumping station to the Chain 
of Rocks, and for lighting the several 


a way, an adjunct to the pumping station, 
and is a model station for ite size, being 
splendidly equipped and maintained. 
The electrical equipment consiste of a 
100-kilowatt railway generator and two 
alternators, one of 100 kilowatts and one 
of twenty kilowatts, with exciters, switch- 
board, transformers, etc., all furnished by 
the Westinghouse Electric and Manu- 
facturing Company, of Pittsburg, Pa. 
The direct-current machine operates at 
575 volts and 275 revolutions per minute, 
and is direct-connected to a straight-line 
engine. This generator has run continu- 
ously at full load for twenty-four hours 
with a temperature rise above the sur- 
rounding atmosphere of considerably less 
than forty degrees centigrade. In the same 
test the economy of the engine was 


_twenty-two pounds of steam per horse- 


power-hour. 

The large alternator, which is used dur- 
ing the heavy lighting load in the evening, 
is of the revolving field, single-phase, en- 
gine type, running at 277 revolutions per 
minute, 1,150 volts and 7,200 alternations. 
In a twenty-four-hour full-load test it has 
shown a maximum temperature rise much 
below forty degrees centigrade. It is di- 
rect-connected to a tandem-compound 
Ideal engine. The exciter for this ma- 
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chine is of 3.75 kilowatts capacity, and is 
a multipolar, compound-wound, belted 
generator running at 125 volts and 1,600 
revolutions per minute. 
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Brass Fittings for Telephone Service. 


Among the many improvements which 
from time to time the manufacturer has 


put forth for practical telephone pur- 


St. Louis MUNICIPAL ELECTRIC POWER PLANT. 


The twenty-kilowatt alternator, which 
is also used for lighting, operates during 
the entire day and that part of the night 
in which the load is light. It is direct- 
connected to a Pelton impulse water-wheel 
supplied from the water mains and run- 
ning at 1,200 revolutions per minute. 
This method of transmitting power 
through the engine and pump to the dy- 
namo may at first seem questionable, be- 
cause of the many transformations and 
consequent loss of energy involved, but 
when it is remembered that the efficiency 
of a large pumping engine is high, while 
that of so small a steam engine as twenty 
kilowatts would be low, the reason for the 
choice of this method is apparent. In- 
deed, tests have shown that the Pelton 
water-wheel is so efficient that this gen- 
erator is operated on a total steam con- 
sumption of about thirty pounds per elec- 
trical horse-power-hour, which is probably 
much less than could be obtained with 
so small a unit by direct connection to an 
engine. 

Of course, the principal advantage of 
the water-wheel drive is in the matter 
of first cost, a water-wheel costing 
much less to install and requiring less 
care than an independent steam engine of 
the same capacity. The exciter is a 0.56- 
kilowatt compound-wound multipolar ma- 
chine, running at 1,400 revolutions per 
minute and 125 volts. 


poses, that which makes for rapid and 
safe manipulation in joining cable work 
is eagerly sought by the construction de- 
partment. Manufacturers of lead-cov- 
cred cables carrying wires for the distri- 
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In Fig. 1 is shown the slidable sleeve. 
In operation the tapered end of the sleeve 
is unscrewed and this is passed over the 
cable, the rest of the sleeve being slipped 
over the opposite end of the cable. The 
wires are spliced in the usual manner and 
the tapered end is screwed into the sleeve, 
using red lead on the tapered screw 
thread. The sleeves are placed centrally 
on the cable so that the splicing will be 
in the centre, and the gravity joints are 
then soldered to the lead pipes containing 
the insulated copper wires, making them 
air and water-tight. This is adjustable 
over considerable dimensions, and meas- 
urements are necessary. The advantages 
of the slidable sleeve are still more ap- 
parent when the Y-branch is used, not 
only on account of the saving in time and 
labor, but because of the increased cost of 
wiping a lead Y-branch. The slidable 
joint gives a flexibility which the lead Y- 
joint does not, and the inspection can be 
had at any time and as often as desired. 

In Fig. 2 is shown the novelty pothead, 
which has the advantage of the slidable 
sleeve with the further feature of being 
made of brass; it can be heated and the 
composition contained therein allowed to 
run off. This pothead consists of but two 
pieces—a brass piece and a soldered end. 
This end is furnished filled with solder, 
so that all that is necessary is to unscrew 
the soldered end from the sleeve and pass 
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Fie. 1. SLIDABLE SLEEVE FOR CABLE JOINT. 


bution of electricity concede the difficulty 
which exists in making satisfactory joints. 
The New Haven Novelty Machine Com- 
pany, New Haven, Ct., has placed upon 
the market a patented novelty slidable 


the sleeve on the cable; then with an iron 
solder the head to the cable. After splic- 
ing, the sleeve is screwed up to a finish, 
when it is ready for the application of the 
compound. The pothead further com- 


Fia. 2.—Brass PoTHEAD FOR TELEPHONE SERVICE. 


sleeve, pothead, Y-branch and terminal 
head, which the company claims is some- 
thing new for all users of lead-covered 
wire cables. These devices are air and 
moisture-proof, and skilled labor is not re- 
quired in making connections. 


mends itself to users, for the reason that 
it is not necessary to bend the pipe in or- 
der to wipe the joint, nor to carry the 
molten metal up the poles. All that is 
required is a hot iron to cause the solder 
in the nut to flow. 


KOR 


Oil Lighting Transformers. 


The oil transformers manufactured 


by the Stanley Electric Manufacturing 
Company, Pittsfield, Mass., are the re- 
sult of long and careful research into the 
cost, 


relation between 


insulation, effi- 


Fig, 1.—TRANSFORMER AND HANGER [RONS8. 


ciency, regulation, heating, copper loss 
and aging. The accompanying illustra- 
tions show the Stanley oil transformer 
in different conditions of assembly, Fig. 
1 being a rear view and Fig. 2 the coils 
and core of the transformer. Fig. 3 
illustrates a method of separately wind- 
ing and insulating the coils of a ten- 
kilowatt and four-kilowatt transformer, 
and Fig. 4 shows the connections of the 
primary terminal board. 

The life of a transformer depends upon 
its insulation. With this type of trans- 
former the winding is subdivided into 
cither six or ten coils, depending upon the 


(©) 
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Fira. 4.—PRIMARY TERMINALS. 


size. Each coil is wound and insulated 
separately. In assembling, the coils of 
each half are slipped into one another, as 
is shown in Fig. 3. By this method a 
high degree of insulation is provided be- 
tween the core and case, affording ex- 
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ceptional security against rupture by light- 
ning discharges. 
required to withstand a test of a difference 
of potential of 10,000 volts, both dry and 
oil filled, between primary and secondary 
coils and core, and coils and case. The 
core loss and regulation of a transformer 
are interdependent on the temperature 
rise, being constant with both. The 
maker claims that these transformers will 
be found to embody noteworthy improve- 
ments with regard to core loss and its 
relation to regulation, an unprecedentedly 
low temperature being procured. The 


= hanger irons are secured to the trans- 


Fic. 2.— COILS AND CORE. 


former by means of bolts which slide into 
lugs on the back of the case, and are 
drawn tight after the transformer is in 
position, holding it securely in place. The 
transformer is made so that, if necessary, 
it sets squarely upon a plane support. 
A thick strip of felt is inserted 
in a groove in the cover, which 
effectually prevents the entrance 
of moisture or the escape of oil, 
the use of rubber not being al- 
lowed owing to the deteriorating 
effects of oil upon its composi- 
tion. ‘This cover is bolted into 
place, and has extending all 
around it a broad lip as a further 
precaution against the entrance 
of moisture. 

A terminal board of porcelain 
is provided for the primaries, 
affording great facility for 
changing the coils from series 
to parallel connection and vice versa, as 
is shown in Fig. 4. The primary and 
secondary leads are brought through heavy 
porcelain insulators to the outside of the 
case. The openings through which the 
leads pass are sealed by flowing a special 


These transformers are 
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cement around them, which permanently 
fills up the openings, making them air- 
tight. 

These transformers can be connected 
for three-wire distribution without any 
modification. No complicated internal 
connections of the secondary coils are re- 
quired to ensure good regulation with 
unbalanced loads, as due to the arrange- 
ment of the super-imposed primary and 
secondary windings, with full load on one 
side of the neutral and no load on the 


other side, the maker claims that the dif- 
ference in electro-motive force between the 
two sides will not be greater than the 
regulation of the transformer from no 
load to full load. These transformers are 
built in sizes ranging from one-half kilo- 
watt to thirty kilowatts capacity for volt- 
ages as high as 1,200 or 2,400 òn the 
primary and 120 or 240 on the secondary. 


—— l 
Theatre Fans. 

A few years ago, before the advent of 
electric fan motors, theatres were places 
to be shunned during the hot weather, but 
with the wonderful improvement in the 
manufacture of this character of ap- 
paratus, theatrical managers in many in- 
stances reap their greatest harvests during 
the summer months, because of the fact 
that they are enabled, by a careful adjust- 
ment of fan motors, to make the theatres 
the oasis in the cities. ‘This idea is em- 
phasized by the recent notices of the 
various theatres which are operated 
throughout the country by Proctor and 
the Proctor Stock Company, and in 
which “coolness and pure air” is advanced 
as the attractive feature. 
=> 

The production of bismuth ore in the 
United States in 1901 amounted to 319 
short tons, as compared with 220 short 
tons in 1900. Colorado supplied the en- 


Fia. 3.— WINDING OF TEN AND Four-KILOWATT 
TRANSFORMERS. 


tire output, Lake County contributing 254 
tons and Ouray County 65 tons. The 
importation of bismuth into the United 
States in 1901 was 165,182 pounds, valued 
at $239,061, against 180,433 pounds, 
valued at $246,597, in 1900, 


June 14, 1902 


Electric Motor Vehicle. 

The Ajax Motor Vehicle Company, of 
New York city, has recently placed upon 
the market a splendid type of electric ve- 
hicle which embodies a number of im- 
provements and a condition of efficiency 
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simple controller, with an automatic re- 
verse in the handle and two safety brakes. 
The running gear is built up of the 
best of drop forgings throughout. Steel 
tubing, perfect brazing and carefully de- 
signed joints ensure flexibility, and make 


IMPROVED ELECTRIC CARRIAGE. 


which makes it very popular for road 
work. With the coming of the summer 
season there is undoubtedly a great 
boom taking place in the sales of horse- 
less carriages. It is evident that if the 
electrically driven vehicle comes anywhere 


b S 


near maintaining a high degree of effi- 
ciency, it is the most popular type of car- 
riage for this form of recreation. 

With this electric carriage the maker 
claims that it will give almost twice the 
mileage of those electrical vehicles which 
have hitherto been made. It is capable of 
three speeds both ways, with a new and 


ELECTRIC CARRIAGE, SHOWING PARTS IN DETAIL. 


easy going over the most uneven roads. 
The springs are of the best oil-tempered 
steel tested to resist a weight of 3,500 
pounds. An enclosed spur differential 
gear enables the turning of curves without 
straining on the gear or body and obviates 
entirely the possibility of 
overturning. The wheels have 
electrically welded rims with 
steel spokes and hubs which 
are turned from solid bar tool 
steel. Ball bearings are used 
throughout, the cups and 
cones being finely ground of 
the best material. 

Pneumatic road tires are 
used and the finish is of the 
piano-box type. The frame 
is of angle-iron construction, 
which gives ample room under 
the seat for a battery of very 
high capacity. 

A one and one-half horse- 
power motor, which is sus- 
pended from the bottom of 
the body by a patented de- 
vice giving great freedom of 
action and durability, is in- 
stalled and the battery consists of twelve 
cells of high ampere-hour capacity, which 
gives a very large radius of action.. The 
voltmeter is of the standard Weston 
make. 

Side electric lamps and an electric 
searchlight, when desired, are also fur- 
nished with this carriage. 
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The Summer Meeting of the American 
Institute. 


The meeting of the American Institute 
of Electrical Engineers to be held at Great 
Barrington, Mas., on June 18, 19, 20 
and 21, in addition to a very interesting 
technical programme, will receive a wel- 
come from the people of Great Barring- 
ton and vicinity of the most cordial and 
generous nature. Great Barrington is an 
ideal place for the meeting, and the mem- 
bers, quite generally appreciating this 
fact, will be accompanied by their families. 

The special train over the New York, 
New Haven & Hartford Railroad leaves 
the Grand Central Station, Forty-second 
street, New York city, at 2 o’clock P. M., 
Tuesday, June 17, arriving at Great Bar- 
rington about 5.30 o’clock that afternoon. 

Every member of the Institute should 
endeavor to attend, and those who take 
their families will undoubtedly ever have 


cause to remember most pleasantly this 
meeting among the Berkshire Hills. 

Dr. F. A. C. Perrine, of the Stanley 
Electric Manufacturing Company, Pitts- 
field, Mass., and Mr. William Stanley, 
of the Stanley Instrument Company, 
Great Barrington, Mass., and their 
associates, with the local committees, have 
spared no efforts in making arrangements 
for the complete success of the gathering. 


ae 
INumination of the Hartford, Ct., 
Capitol Dome. 


In the presence of a large number of 
spectators one evening last week a test 
was made of the device proposed for the 
illumination of the capitol dome at Hart- 
ford, Ct., by electricity. A series of fifty- 
seven ten-candle-power incandescent lamps 
were placed in the south panel of the 
dome, the lights arranged so that there 
was a vertical row of twenty-four lights 
running up the sides of the ribs to the 
lantern cornice. Across the bottom of the 
panel was a row of six lights, and at the 
top, joining the vertical rows together, 
were two lights. The experiment was suc- 
cessful in every way and was satisfactory 
to Comptroller Chamberlain and the New 
England Engineering Company. The 
portion of the dome thus illuminated is 
only one-twelfth of the entire surface. 
When all twelve panels are illuminated 


there will be at least 834 lamps required. 
This is expected to produce one of the 
most. beautiful permanent electrical dis- 
plays in the country. It is announced 
that the lamps will be in place so that the 
dome may be fully illuminated on the 
fourth of July, and work will be begun 
at once upon the permanent installation. 
The New England Engineering Company, 
of Waterbury, Mass., has had charge of 
putting the experimental device in posi- 
tion. : 
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New York Electrical Society. 


The 225th meeting of the New York 
Klectrical Society was held June 4. Dr. 
William Hallock lectured on “The Mag- 
netic Deflection of Steel Plumb Lines in 
Deep Mines.” In the course of his lecture 
Dr. Hallock said that in the search for 
copper in the ever-increasing quantities 
necded for the electrical industries, the 
Tamarack Mining Company has sunk the 
deepest shaft in the world in order to tap 
the vein which slopes downward from the 
surface. This hole is well over a mile in 
depth. In order to connect a point on this 
shaft with the older workings of the mine 
it became necessary to “plumb down” two 
points so as to be able to start in the right 
direction to meet the other tunnels. This 
operation was undertaken at the twenty- 
ninth level, with lines 4,250 feet long, with 
steel piano wire, No. 24, carrying a fifty- 
pound iron weight. The two plumb lines 
were about seventeen fect apart, and it was 
found on accurate measurement that in 
one case they were 0.11 foot and in another 
0.07 foot farther apart at the bottom than 
at the top. It was supposed that possibly 
they might be closer.together on account 
of the convergence of the earth’s radii, or 
the attraction of gravitation between the 
two weights. Various suggestions were 
offered for the divergence, air currents, 
attraction of the walls, ete. Owing 
to the fact that the weights were in 
an enclosed space they would not be \ 
under any force of attraction due to 
the surrounding walls, and if the 
walls did attract, it would be 
quantitatively too small, only about 
one hundredth of that observed. 


The well-known observations wpon the | 


very strong magnetization of the steel 
casing used in gas and oil wells suggested 
that the wires were magnetized by the 
vertical component of the earth’s field, and 
having two north poles at the bottom 
would repel each other. A series of ex- 
periments made in the 100-foot shaft of 
the physical laboratory at Columbia Uni- 
versity, with plumb lines seventy-five feet 
long, showed conclusively that they are 
repelled from each other and that the 
bottom is drawn toward the north. The 
measured displacement was about 0.3 
millimetre or 0.012 inch, which was very 
easily measured with a microscope. It 
was found that owing to the lack of 
homogeneity of the wires irregularities of 
magnetization were developed, which 
tended to increase the repulsion. 
Professor F. W. McNair and Chief En- 
gineer Watson, of the mine, have since 
made a considerable series of experiments 
with bronze wires and lead weights, which 
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gave results very similar to those origi- 
nally obtained. This goes to show that a 
study of the air circulation was necessary, 
and they concluded that the disturbances 
were due to air currents. Of course it 
may be that the deflections were mainly 
due to air currents, but the observations 
at Columbia would show that magnetic 
deflections are to be expected, and indeed 
may have been present with the other in 
some cases. In Dr. Hallock’s opinion the 
moral of the whole experience should be: 
use bronze wires and lead weights and do 
not use such long lines unless air cireula- 
tion can be completely stopped. 

After the conclusion of Dr. Hallock’s 
lecture the society adjourned to the office 
of the American Telegraphone Company. 
The members were received by Mr. B. W. 
Creecy, the vice-president of the com- 
pany, who gave an address on the com- 
mercial side of the telegraphone. The 
subject was covered technically by Mr. 
William J. Hammer. The capabilities of 
the instrument were practically demon- 
strated. 

Before adjournment, 
members were elected. 


An Electrically Wound Clock 


The self-winding clock, manufactured 
by the National Self-Winding Clock Com- 


thirty-one new 


AN ELECTRICALLY Wounp CLOCK. 


pany, of Bristol, Ct., is wound automatic- 
ally by electric current from cells of dry 
battery contained within the case. The 
batteries will run the clock from twelve 
to eighteen months, when a new set of 
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batteries can replace those run down in 
a very short space of time. 

This clock, a form of which is shown in 
the accompanying illustration, is wound 
electrically once in seven or eight min- 
utes, thus securing uniform tension upon 
the running train. This is so regulated 
through the slot in the dial that no other 
attention is necessary, the maker claims, 
than occasionally setting and replacing 
the batteries. The electrical device oper- 
ates by a sliding contact which can only 
act when the spring is uncoiled to an ex- 
tent requiring rewinding, and can in no 
possibility remain in action beyond the 
fixed and necessary point. The length 
of time during which the circuit is closed 
is less than one-fortieth of a second in 
each seven to eight minutes, which will 
explain the long life of the battery in con- 
nection. 


> 
Cotton Tape. 

The Massachusetts Chemical Company. 
Boston, Mass., is placing upon the market 
a cotton tape, reeled on patent aluminum 
bobbins, in two sizes. This cotton is dried 
to drive out the water, and the pores 
are then filled with a plastic self-healing 


compound which permanently excludes 
moisture. This tape is made of the closest 
woven, strongest fabrics obtainable, and is 
cut in any desired width. The process 1s 
protected against any possible infringe- 
ment and the cost has been reduced below 
that of the old-fashioned tape. 


ee eee 
Canadian Electrical Association. 
The Canadian Electrical Association 

held its twelfth annual convention at 

Quebec on June 11, 13 and 14. The 


headquarters were at the Chateau Fronte- 
nac, and interesting papers were presented 
by several authorities on different sub- 
jects. 
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Sale of the Stanley Electric Manu- 
facturing Company. 


The announcement is made of the pur- 
chase of the control of the Stanley Elec- 
tric Manufacturing Company, of Pitts- 
field, Mass., by William C. Whitney and 
Thomas F. Ryan, of New York, and 
Thomas Dolan, William L. Elkins and 
P. A. B. Widener, of Philadelphia. This 
company’s extensive and modern plant 
was described in the ELECTRICAL REVIEW, 
November 2, 1901. 

Dr. F. A. C. Perrine is the president 
of the Stanley company, and Mr. F. W. 
Roebling, of Trenton, has been the owner 
of a majority of the stock. The capital 
of the company will be greatly increased. 

The new owners are well-known cap!- 
talists and control a majority of the stock 
in the Metropolitan Street Railway Com- 
pany, of New York city, the Union Trac- 
tion Company, of Philadelphia, and the 
Electric Storage Battery Company. 


COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


BALTIMORE GAS AND ELECTRIC COMBINA- 
TION—A movement is on foot to combine 
the Consolidated Gas Company and the 
United Electric Light and Power Company 
in Baltimore, with a view to absolutely 
controlling the electric light, heat and 
power interests. It is stated that the same 
syndicate is seeking control of the Susque- 
hanna Light and Power Company, which is 
constructing a large plant for utilizing the 
Susquehanna River power to generate elec- 
tricity. 

CoMPANY ForMED TO BUILD CUBAN RAIL- 
ROADS—The Insular Railway Company, 
which proposes to build and operate rail- 
road lines in Cuba, has filed articles of in- 
corporation under the laws of New Jersey. 
The capitalization of the new company is 
$2,500,000. One of the new lines will run 
from Havana to the city of Mariel in the 
province of Pinar del Rio. The others, 
which are all to be in the province of 
Havana, will be from Havana to the city 
of Guines, from Ponta Brava to Guira de 
Malena, from El Caney to Manaqua, and 
several others of shorter distances. 


THE Everett-Moore SyNvICATE—It is said 
that the affairs of the Everett-Moore Syndi- 
cate are rapidly being straightened out, 
and it will soon have charge of its own af- 
fairs. The syndicate expects to very 
shortly sell half of its holdings in the 
Toledo Railways and Light Company, 6,000 
shares of the preferred stock of the North- 
ern Ohio Traction Company, and some 
minor telephone properties. It has also 
been announced that its interests in the 
London street railways will be disposed of 
to a Canadian syndicate. If these deals go 
through, the syndicate will have left about 
8,000 or 10,000 shares in Detroit United 
Railway, about 40,000 shares of the Toledo 
Railways and Light Company, and a con- 
trolling interest in the Northern Ohio Trac- 
tion Company. The large equities obtained 
from the sales of traction stocks will be 
used chiefly to finance the Lake Shore Elec- 
tric and the Toledo Shore Line, and proba- 
bly the Federal Telephone Company. 


SAN FRANcIscO POWER CORPORATION—It 
is announced that a corporation known as 
the Feather River Power Company has been 
incorporated in San Francisco. The presi- 
dent of the company is Charles Webb 
Howard; vice-president, Charles L. Fair; 
and the directors are: J. D. Harvey, W. J. 
Dingee and Major F. McLaughlin. The 
capital stock of the company is said to be 
$5,000,000. The properties are located at 
Big Bend, Feather River, twenty miles 
from Oroville, and the company contem- 
plates within one year furnishing 20,000 
horse-power in San Francisco. The new 
company has purchased from the Big Bend 
Tunnel and Mining Company, of Buffalo, 
N. Y., all the properties of the Big Bend 
tunnel and its United States patent rights 


Feather River. 
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on the Feather River—which extend for 
fourteen miles—and some 4,000 acres of 
land. Work will be commenced at once to 
tunnel from the terminus of the Big Bend 
tunnel through a small mountain to the 
It is expected that water 
power to the extent of 40,000 horse-power 
will be secured in this manner. 


ALASKAN RAtLWAy—The Klondike Mines 
Railway Company has begun work on a 
railway from Dawson up the valiey of the 
Klondike River, across Indian River, to the 
head of Stewart River, a distance of eighty- 
two miles through the heart of the Klondike 
mining district. The estimated cost of the 
enterprise is between $2,500,000 and $3,- 
000.000, and it is expected that two years 
will be required to build the road. The 
company is financed by eastern and 
Canadian capital, and the contract for the 
construction has been given to M. J. Heney, 
the railway contractor who built the White 
Pass & Yukon Railway. The greater part 
of the supplies will be purchased in Seattle, 
and it is hoped to have sufficient men on the 
ground to carry on the work rapidly in a 
short time. Surveys over the greater part 
oř the route have been made and approved, 
so that construction work will not be de- 
layed. The object of the road, as stated 
by the builders, is to provide transporta- 
tion for the output of the principal mines 
of the Klondike region, the ore from which 
will be brought to Dawson and transported 
up the river to the northern terminus of the 
White Pass & Yukon road, over which road 
it may be brought to Skagway. It is be- 
lieved that the road will be well supported 
by the mines. 


ELECTRIC RAILWAYS IN SpPAIN—In discuss- 
ing the problem of electric railways in 
Spain, Benjamin H. Ridgely, consul at 
Malaga, states that there is a strong feeling 
in Spain in favor of the American system of 
electrical traction, as well as of American 
rolling stock, and if it should be decided to 
introduce electrical traction very widely, it 
would appear that Americans interested in 
such ventures would do well to look into the 
matter. At a recent meeting of the stock- 
holders of the Orense & Vigo Railway Com- 
pany, a plan was discussed for applying 
electrical traction, not only to the line, 
eighty-two and one-half miles in length, 
from Vigo to Orense, but to all the railway 
lines of the important province of Galacia. 
There is a large waterfall in the midst of 
these lines, and it is proposed to utilize 
this for producing power, beginning first on 
the line connecting the important seaport of 
Vigo with the large interior town of Orense. 
Attention is called to the city of Toulouse 
in southern France. This is one of the 
largest towns of the French Republic, with 
a population of about 175,000. It has an 
extensive street railway system with many 
suburban lines, but the whole system is 
Operated at present by animal traction. 
It is thus the only large city in France 
which has not adopted electrical traction, 
and it is believed in these quarters that it 
must soon follow the example of the others. 
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ELECTRIC RAILWAYS 


San Francisco, Cau.—The United Rail- 
roads Company is working a large force of 
men on the completion of its line between 
San Francisco and San Mateo. High speed 
will be made over a private right of way. 
for a large part of the distance. 


WASHINGTON, Pa.—Work has been begun 
by the Mount Washington Tunnel Company 
on the new tunnel to pierce Mount Wash- 
ington. In connection with the tunnel 
there will also be built a new trolley 
line, which will ultimately extend to Wash- 
ington, Pa. 

Reppina, CaL.—Final surveys have been 
completed for the proposed electric road 
from Redding to Keswick. F. G. Parker, 
promoter of the project, will submit thé 
maps and data to consulting Engineer 
O’Shaughnessy. Although in a mountain 
country, the grade does not exceed five per 
cent at any point. 


Los ANGELES, CaL.—The Pacific Electric 
Railway Company is rapidly completing its 
track on the Ios Angeles-Long Beach line. 
The double track is finished to a point 
within eight miles of the latter place, and 
the road will be completed by July 1. The 
length of the road is twenty miles, and the 
heaviest grade will be less than one per cent. 
The new cars will be capable of making 
between fifty and sixty miles an hour. 


Lovi, Cau.—Two electric railway proposi- 
tions are being agitated with Lodi as their 
obiective point. One is to construct a line 
from the water front of Terminous on the 
Mokelumne River, making connection with 
steamers from San Francisco. The other 
project is for a fourteen-mile line extend- 
ing from Stockton, where H. E. Huntington 
has purchased the Stockton Electric Street 
Railway Company, with the idea of making 
extensions. 


YOUNGSTOWN, Onto—A committee has 
been organized to formulate plans for a pro- 
posed electric line from Conneaut to 
Youngstown. The object is to form a con- 
necting line between these cities and 
Ashtabula and Erie. The capitalists inter- 
ested here are also interested in the new 
Erie-Conneaut line, construction on which 
is to be begun very shortly. A line to 
Youngstown is to be built, and the Con- 
neaut & Southern Railway Company has 
been organized for that purpose. 


" Cuicago, ILL.—The American Railways 
Company, controlling the Chicago & Joliet 
Electric Railroad, is surveying a line 
from Summit to Lyons and proposes to con- 
nect with the Consolidated Traction Com- 
pany this summer. It is said that the cars 
will be run through to Madison street cable 
line. The American Railways, owned by 
Philadelphians, has a large interest in the 
Union Traction stocks, holding some 5,000 
shares of the preferred and 2,000 of the com- 
mon. The line from Summit to the city 
limits, connecting with the city railway, 
will be continued, but the purpose is to make 
the Lyons route the main line of travel. 
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TELEPHONE AND TELEGRAPH 


Toronto, ONnTAaRIO—The Bell Telephone 
Company of Canada has increased its capi- 
tal stock from . $5,000,000 to $6,000,000. 


BURNSIDE, Ky.—A telephone line is in 
course of erection from Royalton, Russell 
“County, to Somerset, Faubush and Nancy, 
a distance of forty miles. 


Prrrspura, Pa.—The Federal Telephone 
Company has offered a reward of $1,000, 
which will be paid for the arrest and con- 
viction of any person who may be found 
maliciously destroying or tampering in any 
way with the wires or service of the com- 
pany. 

RocHeEster, N. Y.—It is reported that work 
"ill be commenced on the new telephone 
extension of the Business Men’s Telephone 
Company of Western New York, between 
Mount Morris and Nunda, Nunda Junction, 
Crook’s Grove Ridge, and Mount Morris. 
This is probably the only extension that 
will be built this summer by the company. 


BRODHEADSVILLE, Pa.—At a recent meeting 
of the Pohoqualine Telephone Company, at 
Brodheadsville, the contract for construct- 
ing a telephone line from that place to 
Stroudsburg, via Scotia, Stormville and Bos- 
sardsville, was awarded to Jeremiah Feth- 
erman. The contract calls for the comple- 
tion of the work by August 1, but it is 
hoped that the line will be in operation be- 
fore that time, as work is to begin at once. 


McKEEsporT, Pa.—The McKeesport Tele- 
phone Company has recently had consider- 
able trouble, due to interference with its 
service. Cable has been cut in Reynolds- 
town, and the guide strands sustaining the 
river crossing construction at McKeesport, 
and also on the Dravosburg Bridge cross- 
ing the Monongahela River. The company 
has offered a reward of $1,000 for the con- 
viction of the guilty parties in each of 
these cases. 


CHIPPEWA Fars, Wis.—The Chippewa 
County Telephone Company is extending 
its line to Cadott to connect with the Cadott 
Telephone Company’s line, which reaches 
Boyd, Cadott and Stanley. The Badger 
State Telephone Company, which has a ter- 
minal at Thorp, will extend its line to Stan- 
ley this summer and connect with the 
Cadott company’s line. This will connect 
Chippewa Falls with Marshville, Abbotts- 
ford, Greenwood and Neiilsville. 


New Haven, Cr.—The directors of the 
East Haven Telephone and Electric Com- 
pany are investigating and it is expected 
that an automatic system of some kind will 
be installed in East Haven. George C. 
Kirkham, the president, and Henry H. 
Bradley, the secretary, have been in Provi- 
dence investigating the workings of the 
automatic switchboard with a view of in- 
stalling a plant in East Haven. A number 
of applications have been received for new 
telephones to be installed during the sum- 
mer. 


CLEVELAND, On10—The People’s Telephone 
Company, of Jackso:., Mich., one of the 
Everett-Moore Syndicate properties, has 
been sold to Grand Rapids (Mich.) capi- 
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talists, who are largely interested in the 
independent telephone company in the lat- 
ter city. The consideration has not been 
made public. Chairman Goff of the bank- 
ers’ sub-committee, which is handling the 
Everett-Moore telephone interests, said that 
the sale of several additional telephone 
properties would probably be announced 
within a short time. 


CuicaGco, ILL.—The Postal Telegraph and 


Cable Company has completed arrangements 
whereby its two offices in this city will be 
consolidated and established in the Rialto 
Building, which is to have two stories added 
to accommodate the new tenant. A lease 
has been taken for twenty-five years from 
May 1, 1905. Plans for the additional stories 
have been prepared under the personal 
supervision of Superintendent Nally, and 
provide for operating rooms as well as the 
comfort and convenience of employés. It is 
the intention of the owners of the building 
to make other attractive improvements at 
an expenditure of $250,000, and an elaborate 
new marble entrance will be put in the 
centre of the La Salle street side. The name 
of the building will be changed to the Postal 
Telegraph. 


FREDERICKSBURG, VA.—A meeting of the 
stockhulders of the Upper Rappahannock 
Telephone and Telegraph Company was held 
and organized by the election of the follow- 
ing officers: Robert Beverly, of Essex, presi- 
dent; William Pratt, of Caroline, secretary; 
A. Randolph Howard, of Fredericksburg, 
treasurer; Edward J. Smith, of Fred- 
ericksburg; A. F. Turner, of Caroline; 
Harry L. Baylor, of Essex, vice-presidents. 
To these were added the following as mem- 
bers of the board of directors: William 
Douglas Carter, Charles I. Stergle, R. L. 
Biscoe, Fredericksburg; C. I. Motherhead, 
Henry V. Turner, D. B. Powers, Jr., 
Caroline; Carter Beverly; Walter J. Parker, 
R. C. Phillips, Essex. The line will be built 
at once. Its completion will place this city 
in connection with the entire northern neck. 


LEGAL NOTE 


RECEIVER ORDERED TO DISPOSE or Com- 
PANY’S INTEREST—Upon the application of 
Norman McD. Crawford, who was appointed 
receiver of the assets of the Eddy Electric 
Manufacturing Company, the Court has 
ordered him to sell as an entirety, without 
appraisement, the equity of the defendant 
company, the real estate, manufacturing 
plant, fixtures, machinery, tools, imple- 
ments, and other property situated in the 
town of Windsor, Ct., which is subject to 
mortgages, deeds of trust, or other liens as 
appear on record; also the equity or right 
of purchase of the defendant company in 
and to the machinery in the receiver's pos- 
session; under contract or conditional sale; 
also all other property of the defendant, 
real and personal. A public sale will be 
held in the county building at Hartford, 
Ct., at twelve o’clock on June 21. No bid 
will be received less in amount than $24,000, 
the purchaser to pay at least $4,000 in cash 
or by certified check satisfactory to the re- 
ceiver at the time of sale, and the balance 
within seven days thereafter. 
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NEW INCORPORATIONS 


PabucaH, Ky.—The Paducah City Rall- 
way. $300,000. 

PLEVNA, IND.—The Plevna Home Tele- 
phone Company. $5,000. 

La FONTAINE, IND.—The La Fontaine 
Telephone Company. $5,000. 

WILMINGTON, DeEL.—Fontagany Mutual 
Telephone Company. $50,000. 

Des Moines, OH10o—Dunlap Light, Heat 
and Power Company. $10,000. 

SALEM, ORE.—Cottage Grove- Telephone 
Company. $10,000. Incorporators: B. Lurch, 
D. Bristow, T. K. Campbell. 

MaApDISON, Wis. — Wausaukee Telephone 
Company. $10,000. Incorporators: B. F. 
Fox, A. W. Larson, C. B. Mitt. 

CHIcago, ILL.—Urbana Light, Heat and 
Power Company. $100,000. Incorporators: 
M. W. Busey, G. W. Busey and W. I. Soffell. 


Denver, Cot.—Grand River Electric Power 
Company. $100,000. Incorporators: E. 8. 


Douglass, Elen P. Young and Louis R. 
Tatum. 


JEFFERSON CITy, Mo.—Liberty Telephone 
Company. $15,000. Incorporators: S. H. 
Wordson, J. M. Wordson, P. Parker, S. 
Parker and others. 


ALBANY, N. Y.—International Electrical 
Manufacturing Company. $50,000. Direc- 
tors: S. R. Jacobs, Arthur Jacobs, R. E. 
Leven, of New York. 

Titus, Inp.—The Eureka Telephone Com- 
pany. $10,000. Directors: Jesse E. Gwart- 
ney, Charles Yeager, C. E. Faith, J. G. Bal- 
lard and L. S. Fleshman. 


VERNDALE, MINN.—Central Telephone Com- 


‘pany. $10,000. Incorporators: S. L. Frazier, 


George E. Merrill, W. N. Morrell, H. M. 
Henderson, of Wadena, and J. Boyd, A. 
Boyd and P. Boyd, of Central. 


WASHINGTON, IND.—The Daviess County 
Home Telephone Company. $100,000. Di- 
rectors: Austin F. Cabel, Charles F. Winton, 
Miles G. O’Neall, James W. Ogden, Henry 
T. Trueblord and David A. Yode. 


EVANSVILLE, Inp.—Tne People’s Light, 
Heat and Power Company. $25,000. 
Directors: W. F. White, C. W. Wetmore, 
G. R. Sheldon, M. J. Freiburg, J. G. Schmid- 
lapp, A. B. Vorhies and C. C. Bragg. 


SPRINGFIELD, ILL.—Munson Telephone 
Company; $500; incorporators: F. C. Swiger, 
V. Hedman, H. Hutchinson. Pontiac Elec- 
tric Company; $100,000; incorporators: J. 
A. Carothers, F. L. Lucas, A. C. Norton. 


AUTOMOBILE NOTE 


SPEED CONTESTS ON HIGHWAYS BABRED— 
The board of governors of the Automobile 
Club of America has decided, after a pro 
longed meeting, that no more speed con- 
tests on public highways will be held under 
the jurisdiction of this association. It was 
resolved that in order to secure the sanc 
tion of a reputable automobile body for race 
meets, it would be necessary hereafter to 
obtain a license from the American Auto- 
mobile Association. These licenses will not 
be granted to any but bona fide clubs or 
associations which are devoted to the in- 
terests of automobiles. 
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| ELECTRICAL SECURITIES] 


During the past week speculation was 
almost completely at a standstill, dealings 
averaging hardly 2,000 shares per day. In 
spite, however, of the general dulness and 
irregularity of prices, the tone of the mar- 
ket has been very steady, and the net 
changes of prices do not show any dis- 
tinctive decline. By far the most im- 
portant event, financially considered, of the 
week was the declaration of peace in South 
Africa. While its immediate effect was not 
very sharply defined, there is no doubt but 
that ultimately it will be of decided benefit 
and stimulus, which the world’s markets 
will very generally feel. The end of the 
war not only relieves the British nation 
from large expenditures, but it provides 
an outlet for expanded trade and the in- 
vestment of capital in South Africa, that 
can not fail to cause a revival of good trad- 
ing, the cessation of hostilities meaning 
that gold mining will be carried on to a 
much greater extent than for some time. 
The coal strike has been the most signifi- 
cant speculative factor during the week, 
and instead of improving, the situation 
has become materially worse as a result of 
a partial extension of the labor trouble to 
the bituminous miners, and by the flood- 
ing of the mines and the hostility of the 
anthracite miners. Considerable faith is 
held in the latest rumor that a truce will 
be made until October, which would very 
materially better conditions at the present 
time. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 7. 

New York: Closing 
Brooklyn: R. T......essssosass.o 6674 
Con: “Gas aeua enin cutee ei es 219% 
Gen. WleC.2 3446 coh e ua essere ds 320 
Kings Co. Elec.................. 196 
Man Oe ele sess sedis Uw arb GS RS 130% 
Met. St. RY ss sucited iene Sadened eared 148% 
N. Y. & N. J. Tel. Co............. 174 
Westinghouse Mfg. Co........... 214 


The report of the Metropolitan Street 
Railway Company for the quarter ended 
March 31 shows that its operating cost was 
less than half its earnings for the quarter, 
and with the taxes on all its property used 
in operating the road and on earnings and 
capital stock, but 414 per cent above half 
the earnings. The balance-sheet, whose 
total is $94,417,448, has a profit and loss 
surplus of $5,342,451. The capital is $51,- 
995,200, the funded debt $21,750,000, the 
bonds proceeds to the credit of the Metro- 
politan Street Railway, lessee of the Third 
Avenue Railway, construction cost $4,304,- 
655, and the bills payable $9,250,000. 

The General Electric Company has de- 
clared a stock dividend of 66 2-3 per cent, 
payable July 1, in accordance with the plan 
announced on May 5 last, when the stock- 
holders voted to increase the capital stock 
from $25,242,000 to $45,000,000. The pur- 
pose of this increase in stock was to pay 
this dividend, which represents in fact the 
40 per cent taken away from the stockhold- 
ers in 1898, when the stock was reduced by 
that amount. The stockholders retained 
60 per cent of their stock, and a 66 2-3 per 
cent dividend on that amount now is 
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equivalent actually to the 40 per cent taken 


away. 

Baston : Closing. 
Am. Telep. & Tel................ 173% 
Edison, Il6C.3.0.05i4e direii rreta 277 
Mass. Blec: pies bse. eeandeakeus 9614 
New England Tel................ 148 


Western Telephone & Telegraph.. 100 

The directors of the Massachusetts Elec- 
tric Company have declared a semi-annual 
dividend of 2 per cent, payable July 1 to 
stock of record at close of business June 7. 


Philadelphia - Closing. 
Elec. Co. of America............. Ty 
Elec. Stor. Bat. c............008. 88 
Elec. Stor. Bat. pf............... 88 
Philadelphia Elec................. 5 
Union: Tractions.ccsc.ss4c.e0 sews 4114 
United G. I. CO. csckedesckictevuds 10314 


Upon the news that a decision had been 
handed down in Buffalo in favor of the 
Electric Storage Battery Company, this 
company’s stock rallied 2 points. Union 
Traction and Philadelphia Electric made 
slight advances. 


Chicago Py Closing 
Chicago Edison Light........... 175 
Chicago Telep............0cceees 170 
Metropolitan El. pf..............6. 90 
National Carbon...............+. 25 
National Carbon pf............. 91 
Union | “Tractionsss.<w ak ee wwe ees 18 
Union Traction pf..............% 55 


The Chicago Telephone Company has de- 
clared a regular quarterly dividend of $2.50 
per share, payable July 1. The books will 
close June 25 and reopen July 2. It is an- 
nounced in Chicago that the business of 
the National Carbon Company so far this 
year is 20 per cent larger than last year 
for the same period. It is understood that 
the company is preparing to introduce sev- 
eral new patents in the near future. 


ELECTRIC LIGHTING 


NASHVILLE, TENN.—The new city electric 
light plant is nearing completion. Some 
parts of the machinery are yet to come and 
be put in place. A consignment of 100 
miles of wire to be used on the streets has 
arrived, and the work of wiring the city 
is being pushed. Forty miles of wire have 
been placed on the poles and the cross-beams 
are ready for the other wire. Superintend- 
ent Pentecost states that the plant will 
probably be ready for operation some time 
next month. 

HELENA, Mont.—In accordance with the 
order of the court, the street railway, elec- 
tric light and gas plants of the Helena 
Power and Light Company have been sold 
at auction. Thomas A. Marlow, president 
of the National Bank of Montana, as 
trustee for a company of eastern capi- 
talists, was the only bidder, his offer being 
$200,000, the lowest price that could have 
been entertained under the order of Judge 
Knowles, of the United States Court in his 
decree of sale. The equipment of the trol- 
ley system is to be increased and improve- 
ments will be made on the tracks. The 
most important work of the new company 
for a time will be the extension of the line 
to the capitol, the branch to be built from 
the Eighth avenue line. 


GRAND Rapips, Micu.—The Grand Rapids 
Edison Company has been organized under 
the New Jersey corporation laws to take 
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over the properties of the Edison Light 
Company and the Grand Rapids Electric 
Light and Power Company, recently con- 
solidated and later purchased by a syndi- 
cate represented by Rudolph Kleybolte & 
Company, of Cincinnati. The capitaliza- 
tion of the new company is $1,000,000. The 
Officers of the company are: President, 
Daniel McCoy, Grand Rapids; vice-presi- 
dent, Mr. Breed, of Cincinnati; secretary- 
treasurer, Thomas F. Bechtel, Grand Rapids. 
Directors: Daniel McCoy, Mr. Breed, of Cin- 
cipnati; Mr. Goodsell, of Chicago; W. R. 
Shelby, John A. Covode and Charles M. 
Ayer, of Grand Rapids. ' 


STATEN IsLAND, N. Y.—At the re- 
quest of the holders of a large ma- 
jority of the bonds and stocks of the 
Staten Island Electric Railroad Company 
and allied corporations, William Lanman 
Bull, R. Somers Hayes, John Greenough 
and Walter G. Oakman have consented to 
act as a committee for the consolidation and 
reorganization of the Staten Island Elec- 
tric Railroad Company, New York & 
Staten Island Electric Company, Richmond 
Borough Company, New Jersey & Staten 
Island Ferry Company, New York Invest- 
ment and Improvement Company and 
Richmond County Power Company. A plan 
for the consolidation and reorganization 
has been adopted, signed by the committee 
and lodged with the Guaranty Trust Com- 
pany, as depositary, and is part of an agree- 
ment. 


PERSONAL MENTION 


Mr. STEPHEN D. FELD, the well-known 
electrical engineer and inventor, has re- 
turned to the United States after a sojourn 
of over three years in Europe, devoted 
chiefly to electric railway building. Mr. 
Field with his family will reside for awhile 
in Stockbridge, Mass., but will probably 
subsequently go abroad again where he has 
large interests. 


Mr. JAMEES GAYLEY, who has recently 
been elected to the board of directors of the 
United States Steel Corporation, has acted 
as its first vice-president since the forma- 
tion of the corporation. Mr. Gayley has had 
general charge of all material and trans- 
portation of the mines, ore, coal, coke, lime- 
stone, railroads, steamships and ore docks. 
He is a scientific metallurgist and has made 
an earnest study of this branch of engineer- 
ing. Mr. Gayley began his education at West 
Nottingham Academy, Cecil County, Md., 
and completed it at La Fayette College, 
where he was graduated in 1876 with the 
degree of mining engineer. Many useful ap- 
pliances have been invented by Mr. Gayley 
in connection with blasting furnaces, bronze- 
cooling plates, and carbon bricks for furnace 
lining, and he has also perfected and 
patented a process for producing a dry air 
blast. Mr. Gayley is regarded as an 
authority on metallurgy, and has con- 
tributed many articles to scientific so- 
cieties, which are quoted in the United 
States and abroad. He belongs to several 
clubs in Pittsburg, and is a member of the 
American Institute of Mining Engineers, 
and the Iron and Steel Institute of Great 
Britain. 
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INDUSTRIAL ITEMS 


Mr. C. K. Hur, Pittsburg, Pa., dealer in 
electrical supplies, has recently moved into 
new and larger quarters. 


THE CROCKER-WHEELER COMPANY, Ampere, 
N. J., has issued a neat pamphlet contain- 
ing descriptions and sizes of small power 
motors. 


THe SUMTER TELEPHONE MANUFACTURING 
CoMpany, Sumter, S. C., has issued three fine 
bulletins, Nos. 20, 21 ana 28, describing a 
splendid line of new apparatus. 


Mr. A. L. Dyke, St. Louis, Mo., manu- 
facturer and jobber of automobile parts 
and supplies, has just issued a very com- 
plete catalogue of appurtenances for every 
condition of automobile supply. 


THe C. W. HunT Company, New York city, 
has issued an interesting pamphlet on the 
subject of “Economical Coal Handling.” 
This is described very fully, and is sup- 
plemented by numerous fine haif-tones. 


Frost & ApamMs Company, Boston, Mass., 
are placing on the market a cylindrical 
pocket calculator, which is essentially an ex- 
tension of the straight slide rule put into 
such compact form that it is easily carried 
about. 


Tite STANDARD POLE AND TIE COMPANY, 
44 Broad street, New York, advises us that 
it is so well equipped for the season's con- 
struction work that it can promptly furnish 
on requisition poles for electric railway, 
light, telephone or telegraph construction 
service. 


THE ELECTRIC APPLIANCE CoMPaNny, Chi- 
cago, Ill., is carrying a large stock in Chi- 
cago of the Packard incandescent lamps, 
for which it is the general selling agent. 
The company is in a position to make 
quick shipments on rush orders of any size 
of the regular lamps. 


Tue ELECTRIC INSULATION Company, a New 
Jersey corporation, the chief stockholders 
of which are supposed to be New York in- 
terests, have voted to dissolve the corpora- 
tion. It has been announced that this com- 
pany bought a secret process whicu did not 
fulfill the expectations of its purchasers. 


THE AMERICAN ELECTRICAL MANUFACTUR- 
ING CoMPANyY, 931 Chestnut street, Phila- 
delphia, is now offering to prospective buy- 
ers the “Heany” enclosed arc lamp. The 
construction and operation of this lamp 
were carefully and fully illustrated in the 
pages of the ELECTRICAL REVIEW some weeks 
ago. 


THR ATWOOD-KENT MANUFACTURING CoM- 
PANY, 116 North Seventh street, Phila- 
delphia, is offering a new type of interior 
telephone known as the “Monoplex.” This 
instrument is installed on the one-wire sys- 
tem, and is recommended for hotels, 
factories and general = interconrection 
service. 


THe TWENTIETH CENTURY TRAINS going 
into service on June 15, making a fast run 
of 980 miles between New York and Chi- 
cago, it is announced, will be equipped 
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with the “axle” light system of electric 
lights and fans manufactured by the Con- 
solidated Railway Electric Lighting and 
Equipment Company. New York city. 


THE NEW YORK CENTRAL & Hupson RIVER 
RAILROAD Company, in Nos. 4 and 5 of its 
“Four-Track Series,” has compiled much 
that will be of interest to those who con- 
template suburban homes north of the Har- 
lem River or those who are anticipating a 
brief rest in rural districts not far from 
New York city. 

THe Evectric LAUNCH ComMprany, Bayonne 
city, N. J., has favored some of its friends 
with a magnificent catalogue describing and 
illustrating its electric launches. The book 
contains 120 pages and is very carefully 
printed. The descriptions of the different 
types of boats are very complete, and the 
whole is a very effective and desirable 
souvenir advertisement booklet. 


Mr. Joun Donxe.iy, Branford, Ct., is the 
sole maker of the well-known Donnelly 
climbers for linemen. These climbers can 
be respurred, the two spurs being mailed 
by the maker at a small nominal cost. As 
Mr. Donnelly will hereafter sell these 
climbers direct to the trade—they being 
formerly handled by Mr. J. J. Redy, of 
New Haven—all enquiries will be sent to 
John Donnelly, at Branford, Ct. 


THE CENTRAL ELECTRIC Company, Chicago, 
Ill., is now ready with its revised discount 
Sheet and price list. This is entitled as 
“An Addenda to the Twentieth Century 
Encyclopedia of Electrical Supplies.” This 
discount list is very carefully compiled, and 
it is hard to find where there is anything 
lacking in its make-up. The general index 
is very complete and includes of itself six- 
teen full pages. 


THE WESTERN ELECTRICAL SUPPLY ComM- 
PANY, St. Louis, Mo., states that the demand 
for its Adams secondary generator, recently 
placed on the market, has been entirely sat- 
isfactory and very large. In addition to 
orders for this instrument from all over 
the United States, a large number of en- 
quiries has come from abroad. Attractive 
priuted matter fully describing this will be 
mailed on application. 


THE STANLEY ELECTRIC MANUFACTURING 
Company, Pittsfield, Mass., has printed some 
very interesting matter on “Recent Trans- 
former Litigation” and the S. K. C. type 
A. O. oil lighting transformers. This de- 
scribes the regulation, core loss, mechanical 
design, three-wire distribution, and aging of 
oil transformers, the different parts of these 
transformers in successive stages of assem- 
bly being carefully illustrated. 


THE SAFETY INSULATED WIRE AND CABLE 
Company, New York city, contemplates 
another edition of its remarkable pamphlet 
on the question of whether the Pacific cable 
shall be under United States control or 
under foreign control. The demand for this 
pamphlet was greatly in excess of the 
original editions, and it is owing to the num- 
ber of enquiries that the company finds it 
necessary to get ready another edition. 


THE SPRAGUE ELECTRIC CoMPaNy, New 
York city, has recently receivea an order 
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from the Pennsylvania Steel Company for 
ten electric trolley hoists for use in the new 
bridge shop at Steelton, Pa. These hoists 
are of the new type of worm-gear trolley 
hoist manufactured by this company and 
combine extraordinary lifting capacity with 
light weight and compactness. They are 
controlled from the cage and have a lifting 
speed of twenty feet per minute. 


Tuk Onto Brass Company, Mansfield, 
Ohio, reports an unprecedented success in 
the introduction of the new “All Wire” 
bond whieh this company has been intro- 
ducing to the street railway companies 
during the last few months. This bond, 
owing to its peculiar construction, may be 
made in a large variety of shapes cor- 
responding to nearly every type of bond 
on the market. This bond, which has been 
illustrated in the columns of the ELECTRICAL 
Review, is well described in a bulletin 
issued by the company. 


THE CHAPMAN VALVE MANUFACTURING 
Company, Indian Orchard, Mass., is dis- 
tributing a handsome souvenir of the annual 
meeting of the American Society of Me- 
chanical Engineers, held in Boston, Mass., 
in May. The Chapman Valve Manu- 
facturing Company is making a specialty 
of the adoption of electric motors in the 
operation of valves and sluice gates, and a 
number of different applications of indi- 
vidual motors to these devices is splendidly 
printed on heavy ivory paper. The 
souvenir is enclosed in a substantial en- 
velope stamped in gold with the company’s 
seal, and is well worthy of preservation. 


PARAGON Fax ann Moror Company, New 
York city, is submitting a catalogue de- 
scribing the Paragon sewing-machine trans- 
mitter. This the company claims to be the 
highest development in the operation of sew- 
ing machines by means of electric motors. 
It can be applied to any machine without 
mutilating any part, and runs only with the 
operation of the sewing machine. It takes 
power in proportion to the amount of work 
being done and the speed and number of 
Stitches per minute, having an available 
speed under control of the operator from 
two stitches per minute to two thousand, 
and, if desired, starts immediately at full 
speed. 


TELEPHONE IN Every Room—The growing 
demand for the telephone service is illus- 
trated by the fact that during the past week 
four of the leading New York hotels have 
contracted with the New York Telephone 
Company for the installation of branch 
telephone exchanges, by means of which 
the general telephone service is made avail- 
able in every room and working depart- 
ment of the hotel. The Manhattan Hotel 
requires an equipment of 678 stations, the 
Holland House 350 stations, the Imperial 
325 stations, and the Hoffman House 200 
stations. The New York Telephone Com- 


-pany has made a specialty of the private 


branch telephone exchange, which puts the 
service on tap in every department of 4 
large office or building, a convenience 80 
obvious in the case of city hotels that it 1s 
being extensively adopted by hotel man- 
agers who wish to have their establish- 
ments thoroughly up to date, 


telephone development in the past assures 
one that it would be a wise man or a rash 
one who would attempt to set the limits 
of the almost boundless growth which it 
seems to hold forth. That there is a 
disposition to make the study of telephone 
engineering one of serious importance is 

evidenced by the fact that some of the 

most notable of our college institutions 

| are now embodying a special course in 
telephone practice in their curricula, and 

there is no doubt but that with the coming 

of next scason’s session it will be found 

that a great impetus will have been given 

‘he study of this branch of engineering. 
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vals a battery must be inspected and 
cleaned; that the point of discharge must 
not be carried below 1.8 volts per cell; 
that an occasional overcharge must be 
given; that electrolyte density must be 
maintained ; these things may be done, but 
if they are it is generally in such a care- 
less, haphazard manner as to vitiate their 
value—all because there is no indication 
on the part of the battery that it needs 
some attention. Men who will polish the 
bolt-heads and terminals of a dynamo will 
allow a battery to go quietly to pieces 
without giving it a thought. Noise seems 
to count in this world. 
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telephone situation to-day without being does not cry for attention none will be hours usually call for such a large battery 
i profoundly impressed by the brilliant fu- given it. If a rule is laid down by the that the price is prohibitive. 
; ture which it presents. The record of general manager, that at certain inter- The efficiencies of batteries are higher 


than they are generally credited with. It 
is true that when rapidly discharged, and 
carried down below 1.85 volts per cell, the 
efficiency is not over seventy-two to 
seventy-five per cent. If, however, the 
battery is large enough to handle the load 
at moderate discharge rates, and is stopped 
at the proper point of discharge, the effi- 
ciency may run up as high as eighty-five 
per cent in well-designed cells. 

It is on regulation, however, that the 
battery stands forth as the only panacea 
for shock, jar, strain and all the evils 
attendant on fluctuating load—not the 
least of which isthe matter of; increased 
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fuel consumption. The efficiency on regu- 
lation is far greater than is usually sup- 
posed, running as high, in some cases, a8 
ninety-seven per cent, or equal to that 
of a first-class alternating-current trans- 
former. The classical experiments of B. 
Hopkinson showed that the average effi- 
ciency that may be expected in practice is 
ninety-three per cent. 

The efficiency of boosters has also 
proven a stumbling block. It is true that 
these machines do not have as high an 
efficiency as ordinary dynamo of the same 
kilowatt capacity, and, furthermore, that 
they are usually running on a load which 
is a fraction of their normal output. If 
the problem be’ approached from the 
standpoint of the actual energy lost being 
the result sought, its solution becomes 
easy, and the booster loss is found to be 
much smaller than seems to be currently 
believed. 

That there are many situations where a 
battery could never pay is undoubted, and 
it is advisable to study the problem from 
all its aspects before making an installa- 
tion. It is equally true that there are 
situations where a battery adapted for the 
work will decrease the operating cost suf- 
ficiently to make a substantial dividend 
on the whole plant. 

In some installations the conditions are 
such that a battery is necessary for suc- 
cessful operation, and to produce satis- 
factory service, regardless of the financial 
considerations. 

The supplying of lights and elevators 
in buildings from the same generators is 
an example of this case. 

Another interesting and useful appli- 
cation is in connection with rotary con- 
verters operated in parallel, the equaliza- 
tion of the load effectually preventing 
oscillation and “hunting.” 

Altogether, there seems to be a grow- 
ing demand for power batteries, and as 
their limitations and operation become 
better understood their performance will 
become more satisfactory and their divi- 
possibilities greatly in- 


dend paying 
creased. The storage battery has an im- 
portant place 
exercise of proper care in its handling it 


will undoubtedly justify the claims of its 
exponents, 


in industry and with the 
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COPPER VS. IRON LOSSES IN DYNAMOS. 

Tron losses in dynamo electric ma- 
chinery are constant and continuous, while 
copper losses vary with the load except in 
the case of constant-current machinery 
Tt has been said 
that the machine user cares not how the 


where the reverse 1s true. 


power is lost, but concerns himself only 
with the gross amount. From an economy 
standpoint alone this is strictly true, but 
there are other considerations besides 
economy, and therefore the user is inter- 
Ex- 


cessive loss of either variety, even if com- 


ested in just where the loses go. 


pensated for by lesser loss of its mate, is 
highly undesirable for the reason that the 
parts in which the heavy loss is dissipated 
Clearly it is better 


that the iron structure rather than the 


get excessively hot. 


insulated winding be deputed to carry the 
heat, and therefore watt for watt it is 
better to a certain limit to carry the loss 
in the iron, particularly as small copper 
loss is a guarantee of good inherent regu- 
lation in constant potential work, which 
constitutes by far the largest volume of 
work done by dynamo-clectric machines. 
If the load is variable, however, the all- 
day efficiency will suffer with large con- 
stant iron losses, and hence discretion 
must be employed in selection. 

With large machines, the best central 
station practice ‘is to keep them fully 
loaded at all times, and the all-day eff- 
ciency consideration does not enter. In 
constant-current work, where the copper 
loss is constant, it must be minimized as 
far as conditions of regulating will 
permit. 

The conclusion plainly is that small 
machines will be best with a larger per- 
centage of copper loss than large ones. 
However, if the machine is small, effi- 
ciency is a much less important considera- 
tion. Therefore, it may be set down as a 
general platitude that in the design of 
dynamo-electric machinery, the copper 
should be rendered at the ex- 
pense of the iron loss as far as possible 


loss 


without interfering with the performance 
specifications. This means strong fields, 
small armature reaction and fixed and 
sparkless commutators. The gain in re- 
liability in keeping the heat out of the 
coils, and the sparks from the commuta- 
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tors, and the improved inherent regula- 
tion, are together more important than the 
all-day efficiency. 

Finally, and not least in the considera- 
tion, the machines with high iron losses, 
by reason of their structure, need less 
material for their construction and pos- 
sess correspondingly reduced first cost, 
and may, in this respect, afford a saving 
in the initia] investment which will repre- 
sent enough interest to offset in part the 
diminished all-day efficiency. 


THE GROWING APPRECIATION OF 
HIGHER TECHNICAL EDUCA- 
TION. 


Higher education in the electrical and 
mechanical arts is receiving a growing 
appreciation on the part of emplovers, as 
is strikingly evinced during the present 
season by the demand of large manufac- 
turing companies for young and well- 
trained graduates. Within a few weeks 
the editors of the ELECTRICAL REVIEW 
have received several enquiries from the 
heads of large companies, advising that 
they were desirous of giving employment 
to numbers of young graduates, such em- 
ployment to begin by actual shop service, 
with the prospect of rapid advance 
through the various departments of ma- 
chinery making. Then, for as many as 
are available and desire the service, oppor- 
tunities would be found for enrolment in 
the business departments of these com- 
panics. Perhaps the reason for the de- 
sire on the part of these manufacturers 
for college-trained young men is due in a 
measure to the fact that college facul- 
ties in planning for mechanical and elec- 
trical curricula during the past year or 
two have considered more carefully the 
elimination of excessive theoretical study, 
and have given the students the greatest 
possible amount of real shop’ work and 
practical experiment. 


ere 


The standardization of telephone ap- 
paratus seems to be rapidly becoming an 
accomplished fact in many of the stand- 


ard types of instruments, though it 
seems doubtful, owing to the diver- 
sity of applications of the telephone, 
whether this can ever be accomplished 
actually and completely. The remarkably 
successful introduction of the central 
energy system has in a measure worked & 
great change in telephone apparatus, 
and now that much consideration is being 
given to automatic systems, there is a- 
further possibility of still more radica 
evolution. 
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THE NATIONAL BUREAU OF 
STANDARDS.* 


BY DR. FRANK A. WOLFF, JR. 

In response to a widespread demand 
on the part of the scientific, educational, 
technical and manufacturing interests of 
the country, to which the National Elec- 
tric Light Association also gave ex- 
pression, Congress, on the very last day 
of the last session of the Fifty-sixth 
Congress, passed a bill establishing the 
National Bureau of Standards. 

The functions of this Bureau are: 

To consist in the custody of the stand- 
ards; the comparison of the standards 
used in scientific investigations, engineer- 
ing, manufacturing, commerce and edu- 
cational institutions with the standards 
adopted or recognized by the government; 
the construction, when necessary, of 
standards, their multiples and subdi- 
visions; the testing and calibration of 
standard measuring apparatus; the solu- 
tion of problems which arise in connection 
with standards; the determination of 
physical constants and the properties of 
materials, when such data are of great 
importance to scientific or manufacturing 
interests and are not to be obtained of 
sufficient accuracy elsewhere. 

The Bureau shall exercise its 
functions for the government of the 
United States; for any state or municipal 
government within the United States, or 
for any scientific society, educational in- 
stitution, firm, corporation or individual 
within the United States engaged in man- 
ufacturing or other pursuits requiring the 
use of standards or standard measuring 
instruments. 

In view of the general interest mani- 
fested in the establishment of the Bureau, 
particularly on the part of the electrical 
fraternity, an invitation was extended by 
your honorable president to Professor 
S. W. Stratton, its director, to give you a 
brief outline of its plans, and to give you 
some information in regard to the prog- 
ress which has been made. Owing to the 
inability of Director Stratton to be pres- 
ent, I have been designated to appear in 
his stead. 

The Bureau was formerly organized 
July 1, 1901, after the scope and general 
plans had been thoroughly discussed with 
the members of the visiting committee 
and many others. 

A beautiful site of seven and one-half 
acres, in the northwestern suburbs of 
Washington, was procured within con- 
venient access, but not too close to the 
car line to seriously interfere with any 
but the most precise measurements, which 
will, of course, constitute but a very small 


* Read in abstract at the Cincinnati meeting of the 
‘1 nal Electric Light Association, May 20-23, 1902. 
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portion of the work to be undertaken. 
Moreover, this difficulty is easily sur- 
mountable by working after midnight 
when necessary. 

The law appropriated $100,000 for a 
building, the cost of which was limited 
to $250,000. To meet the demands of 
manufacturing and technical interests for 
heavy testing work, and for experimental 
work requiring extraordinary facilities, a 
large and well-equipped power plant is 
required, and this makes necessary the 
erection of a separate power-house at some 
distance from the main building. The 
elaboration of the numerous details of 
construction of the two buildings occupied 
a great deal of time, and as the work 
progressed its scope broadened with it, so 
that when the preliminary estimates of 
the cost of erection of buildings of the 
necessary size had been made by the super- 
vising architect of the Treasury, under 
whom the buildings are to be erected, it 
was found impossible to construct them 
for the sum specified. An additional ap- 
propriation of $75.000 was therefore 
asked for, and has just been granted. 

The main building will be four 
stories in height, approximately 150 fcet 
long and 50 feet wide, and will contain 
about fifty rooms, all equipped with ap- 
paratus for verification work and for 
special investigations, and provided with 
gas, electric light, compressed air, suction, 
hot and cold water, as well as with a 
number of independent electric circuits, 
so that electrical currents of any desired 
character may be obtained. 

The importance of temperature control 
in a physical laboratory has long been ap- 
preciated, and it is especially desirable in 
an institution where standardizing work is 
to be done, as nearly every result depends 
at least to some extent upon the tempera- 
ture at which the measurements are made. 
Accordingly, means will be provided for 
closely regulating the temperature of any 
room at any desired temperature, both in 
summer and in winter, as will be more 
fully described below. 

In most laboratories the basement, 
which on general principles would really 
be most suitable for precise measurements 
requiring the greatest stability and free- 
dom from vibration, has to be devoted to 
the heating, lighting, ventilating and 
power plant, and to miscellaneous pur- 
poses. As a special power-house is here 
to be provided, the basement of the main 
building, which is almost level with the 
ground and well lighted, will be utilized 
solely for the more precise work. Four 
of the rooms are to be fitted up as special 
temperature rooms. 
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The basement will be vaulted over, so 
that the first-floor rooms will be almost 
as free from vibration as those on the floor 
below, and will therefore also be utilized 
for laboratory purposes. 

The second floor will be set aside for 
the administrative and clerical work, for 
the library and for the museum, in which 
standards and apparatus of historical im- 
portance will be preserved. 

A well-equipped chemical laboratory 
will be fitted up on the third floor, part of 
which will accommodate a laboratory for 
photometric research. There will also be 
provided on this floor a lecture room with 
a seating capacity of 150 to 200. As it 
wil] be the policy of the Bureau to keep in 
close touch with the interests it serves, it 
is hoped that it may soon be in a position 
to extend invitations to scientific and 
technical associations to hold their meet- 
ings from time to time in Washington. 


THE MECHANICAL LABORATORY. 


The mechanical laboratory will be a 
three-story building, 135 feet long and 50 
feet wide, and will contain the power and 
lighting plant, storage batteries, special 
alternating-current machines for experi- 
mental and testing purposes, the refrig- 
erating plant, the heating and ventilating 
plant, auxiliary apparatus, the machine 
shop and carpenter shop, as well as labo- 
ratories for heavy electrical testing, pho- 
tometry, gas and water-meter testing. 

Boiler Room—In the boiler room two 
125-horse-power boilers are to be installed, 
space being provided for doubling this 
capacity. 

Dynamo and Engine Room—Two 
eighty-horse-power high-speed engines, 
each direct-connected to two twenty-five- 
kilowatt direct-current generators, will be 
installed. Additional space will be pro- 
vided for a unit of double this size as well 
as for the special alternators referred to 
below. 

The Heating and Ventilating Plant— 
In the combined heating and ventilating 
system to be adopted the air will be sup- 
plied to the various rooms by means of 
ducts, with the aid of electrically driven 
fans, the temperature of any room 
in either building being independ- 
ently controllable by a thermostatic 
damper at the bottom of the re- 
spective flues, where the heated or arti- 
ficially cooled air will be mixed with the 
air from without. The ducts are so pro- 
portioned as to permit a complete renewal 
of the air every fifteen minutes. In 
winter the air to be heated will be passed 
over the coils fed with exhaust steam, and 
in summer the air will be cooled by 
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coils through which cooled brine is cir- 
culated. 

Refrigerating Plant—To cool the air 
and to provide artificial ice, a refrigerating 
plant of thirty tons ice melting ca- 
pacity will be installed. Although the 
building will be used only a portion of the 
twenty-four hours, provision will be made 
for fully utilizing the refrigerating ca- 
pacity with the aid of a brine tank of suf- 
ficient capacity, the refrigerating machine 
being operated throughout the whole 
night when necessary. 

Instrument Shop—The instrument 
shop, a most important adjunct to a 
modern laboratory, will be equipped with 
the latest types of motor-driven precision 
and engine lathes, milling 
shapers, drill presses, ete. 


machines, 
The shop has 
not yet been organized, but three or four 
mechanicians are provided for from July 
1, 1902. 

A liquid air plant of sufficiently large 
capacity for all experimental purposes 
likely to arise is also to be installed. 

The auxiliary apparatus will consist of 
an exhaust fan for ventilating hoods, the 
storage battery room, the toilet room, etc. ; 
air compressors, vacuum pumps, pumps 
for circulating the hot and cold water, ete. 

As the public gas mains are not yet laid 
as far as the site, a gas plant will also be 
installed. 

A storage battery room of considerable 
size is to be provided, and an adjoining 
room is to be fitted up for heavy current 
testing. Several of the rooms on the first 
floor will be used for experimental work, 
although no doubt as the work of the 
Bureau develops additional buildings will 
have to be provided, and the first of these 
will, in all hkelihood, be an electrical 
laboratory. The mechanical laboratory will 
then be given up principally to power 
purposes and to the instrument shop. 
From present indications this contingency 
is likely to arise even before the buildings 
now planned are ready for occupation. 

The third floor of the power-house will, 
for the present, be devoted to gas and in- 
candescent lamp photometry, and to gas 
and water-meter testing. 

The opinion has been expressed that the 
Bureau will not be ready to undertake 
verification work for some years, pending 
the construction and equipment of the 
buildings. Recognizing the importance of 
immediate work along a number of lines, 
temporary quarters have been secured in 
the Coast Survey Building, and arrange- 
ments are now being made to secure ad- 
ditional quarters near-by. In these ap- 
paratus will be installed and put in actual 
use as quickly as possible. Some of the 
work is already well under way. 
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One of the rooms has been fitted up for 
photometric purposes, and while the 
Bureau is not yet ready to verify incan- 
descent lamps as photometric standards, 
the necessary apparatus has been delivered 
or is about to be delivered so that actual 
work can soon begin, and it is hoped that 
an announcement can be made within the 
next six months that photometric stand- 
ards will be received for verification. 
Provision will be made for are and Nernst 
lamp photometry, as well as for the pho- 
tometrv of Welsbach and acetvlene lamps 
and other commercial types. The Bureau 
will exert its efforts to provide for a prac- 
tical means of determining mean spher- 
ical eandle-power at the earliest oppor- 
tunity. The question of photometric 
standards will also receive consideration, 
it being recognized that while the Hefner 
lamp is the best standard available, it is 
more than likely. judging from the re- 
searches at the Physikalisch-Technische 
Reichsanstalt, that a standard superior in 
every respect may soon be realized. 

THE VERIFICATION OF ELECTRICAL STAND- 

ARDS AND MEASURING APPARATUS. 

Pending the construction of primary 
mercurial resistance standards, a number 
of one-ohm manganin coils have been 
adopted by the Bureau as preliminary 
standards of reference. The values of 
these are certainly known to within 0.002 
per cent, in terms of the primary mer- 
curial standards of the Reichsanstalt, 
and errors due to variations are 
avoided by periodic reverifications at that 
institution. The construction of primary 
mercurial standards and secondary mer- 
curial standards will very shortly be un- 
dertaken. 

The manganin standards of the Bureau, 
which range from 0.0001 to 100,000 ohms, 
have been subjected to repeated inter- 
comparisons, the value of the multiples 
and submultiples of the units being de- 
termined in terms of the one-ohm coil. 
The Bureau is thus equipped to undertake 
the verification of resistance standards, 
resistance boxes, potentiometers, ratio 
coils, volt boxes and ammeter shunts, ex- 
cept for the present in cases where the 
resistance is to be determined when carry- 
ing large currents. 

Facilities will shortly be provided for 
determining the specific conductivity of 
materials used for electrical conductors, 
and also for the determination of the ten- 
sile strength of such materials. Provision 
is also being made for the determination 
of insulation resistance, as well as dielec- 
tric strength and capacity of insulated 
wires and cables. The Burcau is prepared 
to receive for verification Clark and other 
types of standard cells, the values of which 
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will be expressed in terms of the mean of 
about three dozen Clark cells which have 
been constructed at the Bureau. 

The Bureau is also prepared for the 
verification of direct-current measuring 
apparatus of limited range, in limited 
quantity, millivoltmeters and voltmeters 
up to 150 volts, ammeters up to 100 am- 
peres, and arrangements are being made 
for increasing the range to 2,000 volts and 
1,000 amperes, when direct-current watt- 
meters, watt-hour meters, etc., will also 
receive attention. 

Special facilities will be provided for 
alternating-current testing. The alter- 
nators for experimental and testing pur- 
poses will all be driven by direct-current 
motors cperated from the generators, or 
when necessary from independent storage 
batteries. Thus for investigating the in- 
fluence of the higher harmonics on meas- 
uring instruments, condensers, transform- 
ers, arc lamps, ete., a set of motor-driven 
alternators, having relative frequencies of 
1, 3, 5, 7, 9, 11, 13 and 15 times the base 
frequency, will be provided. All of these 
machines are to be connected to one shaft, 
and will be arranged so that the amplitude 
and phase of any component may be 
varied independently. The base fre 
quency may be varied between 25 and 
125, though the latter frequency it will 
not be possible to work in the highest 
harmonics. 

From this necessarily brief outline of 
the plans of the Bureau it will be seen 
that provision will be made for the veri- 
fication of every type-measuring apparatus 
which the electrical engineer is likely to 
submit. and it is hoped that as soon as 
the buildings are completed the Bureau 
will be in a position to undertake for the 
National Electric Light Association, and 
for similar bodies, the solution of im- 
portant technical problems requiring ex- 
traordinary experimental facilities, and to 
cooperate with them in every possible way 
within its proper scope. 

a aa Toe 

A plain sand mould is not advisable 
for small brass castings, for when hot 
metal comes in contact with fresh sand 
the latter partially melts and a rough 
casting is the result. To obviate this, 
finely pulverized charcoal is dusted upon 
the mould, or the mould is smoked with 
cork shavings or pitch torches by which 
a very fine coat of carbon is deposited and 
a smooth surface obtained on the casting. 
Carbon does not adhere well to old sand; 
when it is used, it is necessary to first dust 
the mould with pease-meal and then add 
the carbon. Avoid excess of both, other- 
wise the casting will come out faint m- 
stead of sharp, the carbon collecting 10 
the hollows and preventing the met? 
from running up. 
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Apparatus for X-Light Diagnosis—II. 
Being a Continuation of Notes on X-«Light. 


By William Rollins. 


In the last chapter Fig. 1114 was to show its universal character. That an As yet, after several years, no case has 
shown. It consists of two square pieces apparatus with so few parts should be been seen where the photographic plate 
of hard wood, each one metre long, capable of such varied use is interesting. could not be firmly held in proper posi- 
tion by this universal plate-holder clamp. 
The fundamental support is the piece C, 
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Fic, 13.—Pivor PLATE. 


Fig. 12, which can be clamped to any part 
of the side or end bars of the examination 
table. The other parts are—three square 
brass tubes with sockets at their ends pro- 
| vided with milled-head screws—a plate, 
Fig, 12.—APraRATUs FOR SUPPORTING PHOTOGRAPHIC PLATE. A, with a front; a wooden sheath, PS. 
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sliding in sockets which can be clamped 
to any part of the frame of the examina- 
tion table. These pieces of wood are con- 
nected by a piece of canvas. The distance 
between"them can be varied from the en- 
tire width of the examination table, as in 
Fig. 10, to a narrow strip, as in Fig. 8, 
by rolling the canvas about one piece of 
wood; Figs. 4 and 5 also show the ap- 
paratus in use. 


APPARATUS FOR SUPPORTING A PHOTO- 
GRAPHIC PLATE. 


In earlier notes it was stated that a 
photographic plate which was to be used 
in making a picture by X-light should be 
contained in a thin metal holder to pro- 
tect it from breakage by the weight of a 
patient and from perspiration and urine. 
The importance of allowing no unneces- 
sary X-light to strike the plate was 
pointed out and figures were given of a 
plate-holder which accomplished these re- 
sults. The plate-holders shown in the 
illustrations accompanying this note are 
those already figured, as longer use has 
proved them to be satisfactory. The ap- 
paratus for holding them in any position 
in regard to the patient is also the same 
a3 that of earlier notes. The present 

“trations and descriptions are given Fig. 14.—PLATE-HOLDER DETAILS. 
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The plate-holder slides into the wooden the sheath turns. C the milled-head Figs. 4, 5, 5144, 9, 10, 11, 15 and 
sheath which is simply a mahogany board which firmly clamps the sheath in any 16 also illustrate a few of the positions in 
thick enough to make a firm support for position. This milled-head is not a con- which this apparatus will hold the photo- 
the plate-holder and for the attachment  tinuation of the axis on which the plate graphic plate. All these figures show 
of bars, EE, Fig. 13, which hold the pivot sheath turns, as that arrangement was clearly how necessary it is to have the 
plate (A, Fig. 12). Around three sides of found not to clamp firmly without the tube-case and plate-holder supports with 
| universal movements, that the central 
ray of the cone of X-light escaping from 
the tube box shall strike the photographic 
plate normal to its surface. To impress 
this necessity 1s one of the reasons why so 
many illustrations have been made. 
NOTE CXLI—SOME REMARKS ON CAPACITY 
AND POTENTIAL 1N COILS USED FOR 
EXCITING X-LIGHT TUBES. 
One of the most interesting features of 
the coil described in notes exii and exxxvil 
was the ability to alter the character of 
the surges. Apparently this is a matter 
not yet understood. Therefore, even at 
the risk of repetition, it will be recon- 
sidered in connection with a few illustra- 
tions which show how to arrange a coil. 
In coils prior to the one illustrated in 
note exii, where the terminals were sep- 
arated to their furthest limit, we had the 
full potential and capacity of the coil. 
bine +. When the terminals were near together 
a S 4 i 
LEAS eS a = e the capacity was unchanged, but the po- 
ON | tential of the current in the X-light tube 
a ONES SU current was reduced. In this coil the ca- 
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pacity of the surges used to excite the 
tubes can be varied within wide limits, by 
the board is a brass rim forming, in con- application of great force. The largest the Leyden jars of different capacity in 
nection with it, an open scabbard for the milled-head shown in Fig. 13 allows the the secondary current, by the arrange- 
plate-holder. The small cut in Fig. 14 sheath to turn in an are whose plane is ment of rods which form the terminals 
shows the front of 
the wood in plate- 
holder sheath with an 
8 by 10 plate-holder 
partly withdrawn. 

Fig. 13 is a view 
of a part of the back 
of the wood sheath 
(PS) to show in de- 
tail the pivoted plate 
which connects the 
plate sheath with 
three arms, shown in 
Fig. 12. 

A number of 
sheaths are required. 
The best sizes are 
those which will take 
plate-holders for 
plates 8 by 10 by 14 
by 17 inches. Each 


Fie. 15.—SHowina POSITION OF APPARATUS IN PHOTOGRAPHING ANKLE. 


sheath has on its back Fic. 16.—Rops ARRANGED TO Give FuLL Capacity or CoIL. 

the two bars EE to allow the same plate perpendicular to the page and at right of the coil, by the arrangement of the 

(A, Fig. 12) to be used with any plate angles with the other arc about D. spark-gaps in the tube circuit. 

sheath. The milled-head (A, Fig. 13),  . Fig. 12 (P) is a 14 by 17 plate-holder. Fig. 16 shows a seventy-one-centimetre 

by exerting pressure, prevents the sheath Fig. 14 shows it open, exposing the photo- coil with the rods( PP) arranged to give the | 
from moving. D is the arm on which graphic film and fluorescent screen. full capacity of the coil. They touch the last 
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balls, therefore all the coils of wire are in 
use. The Leydens are of one gallon capac- 
ity, which is as large as is generally useful 
with this coil. Large jars cut down the 
potential, as there is not enough current 
to fill them with sufficient rapidity. CC 
are the wire loops connecting the coils of 
the secondary of each of the three sections 
into one continuous 
coil of wire. The Fux. 
rods PP are hol- 
low, other rods ter- 
minating in the 
brass balls SS slid- 
ing within them. 
W is a fine copper- 
wire cable connect- 
ing the inner coat- 
ing of the jars. 
This is made taut 
by the weights 
hanging above the 
jars. If an X-light 
tube were placed in 
connection with the 
terminals of the 
coil thus arranged 
it would be broken 
by the strain if its 
resistance was high. 
To avoid this dan- 
ger the coil should be arranged as 
in Fig. 17 where the Leyden jars 
and the whole number of coils in 
the secondary are used as before, but 
the internal rods are drawn out from 
the hollow rods (PP, Fig. 16) until the 
distance between the balls’ (SS, Fig. 17) 


outer sections of the coil inoperative. The 
Leydens are also removed. In this way 
the capacity of the coil is greatly reduced. 

If we arrange the rods, as shown in 
Fig. 18, but leave the bands CC, Figs. 16 
and 17, then we get a condenser effect 
from the coils of the two outer sections, 
vet the potential of the coil is still low. 


ee 


It has been clearly shown in former notes 
that to properly excite an X-light tube we 
must store the electricity in a reservoir, 
allowing it to rush through the tube in 
such amounts as are best suited to the 
size of the cathode and the condition of 
the tube, and at such intervals as will 


Fig. 18.—ARRANGEMENT OF Rops, Repucine CAPACITY OF THE COIL. 


is but a few centimetres. The potential 
strain on the tube is therefore limited to 
the length of the spark-gap S, Fig. 17. 
In Fig. 18 the rods PP are pushed toward 
each other, and the section bands (CC, 
“ig. 17) are removed, thus making all the 

of wire in the secondaries of the two 


allow the longest periods of rest to permit 
the tube to recupcrate between the surges. 
On account of the present importance 
of this procedure coils should be con- 
structed to make it easy. 
In the last few notes apparatus has 
been, perhaps, rather fully described and 
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illustrated, but there existed a good rea- 
aon, namely, a desire to make the structure 
of apparatus embodying the principles ad- 
vanced in this series of notes on X-light 
so clear that any good mechanic could 
construct it for a physician who desired 
suitable mechanism for using X-light. 
X-light is capable of playing a great part 
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Fra. 17.—SHOWING ARRANGEMENT OF INTERNAL Rops Drawn OuT FROM HOLLOW RoDS8. 


in medicine, but its use is restricted, even 
now after seven years. 

NOTE CXLII—CORRECTIONS TO NOTE 

CXXXVII. 

The gauge numbers given in note 
exxxvii for the sizes of the double-covered 
cotton wire used in the secondaries are 
incorrect. They were not in 
my manuscript, where the 
sizes were given in fractions 
of a millimetre. The cor- 
rect figures are as follows: 
For the fifty-six-centimere 
coil the diameter of the 
wire was thirteen one-hun- 
dredths of a millimetre. For 
the seventy -one-centimetre 
coil the diameter of the wire 
was twelve one-hundredths 
of a millimetre. Attention 
is again called to the fact 
that these coils were designed 
only for electrolytic breaks. 
If they are used with me- 
chanical breaks and a con- 
denser in the primary the 
spark length is less than the 
figures given, though otherwise the per- 
formance of the coils is satisfactory. 


These corrections and remarks are made 
because the writer has received a number 
of enquiries from persons in different 
countries asking questions which show 
that they were contemplating constructing 
coils from the descriptions given. 
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LIQUID FUEL—BOILER FIRING WITH 
OIL.* 


JAMES W. WARREN. 


The chemical composition of liquid fuel 
and its calorific value as compared with 
that of solid fuels have been so ably pre- 
sented in various papers that it is hard to 
find an opening to introduce new matter 
on this very interesting subject. 

The state of California, while prolific 
in natural resources for the support and 
comfort of mankind, is a little shy on 
coal; but, though lacking the solid carbon, 
we are blessed with an increasing volume 
of hydrocarbon, and the daily uncovering 
of new oil-producing fields in Southern 
California assures the steam user of an 
abundant supply of liquid fuel. Not alone 
on terra firma is the rhythmic bump of the 


oil-well drill heard, but on the bosom of - 


the Pacific the drill goes down into the bed 


of the old ocean, and, tapping the oil | 
strata, we draw from under the mighty . 


deep millions of gallons of liquid fuel. 

The discovery of liquid fuel in such 
large quantities in Southern California 
has made its use gencral for all manufac- 
turing purposes, also for the burning of 
brick, oiling roads to subdue the dust, for 
smudge fires to temper Jack Frost, for 
malt houses, for all steam railroads in 
Southern California, and for crematories. 

The petroleum oils of Southern Cali- 
fornia are of an asphaltum base and carry 
with them about thirty per cent of asphalt. 
There being little paraffin and a com- 
paratively small amount of illuminating 
oil in their composition, distillation is not 
as general as with eastern petroleums. 
The greater amount of distillation of the 
local petroleum is for the large quantities 
of asphalt it carries, this asphaltum find- 
ing a ready market here and in the eastern 
states. 

The liquid fuel from our local oil fields 
is pumped from wells within the city 
limits. These wells average 1,000 feet in 
depth. The oil carries in suspension con- 
siderable sand and water, for the removal 
of which storage and heating are required. 
This oil is delivered to consumers in tank 
wagons of about twenty-barrel capacity. 
When the oil is delivered to the consumer 
a sample is taken from the wagon and 
tested for temperature, gravity and per- 
centage of water. The average tempera- 
ture is seventy degrees Fahrenheit, the 
average gravity fifteen degrees Beaume, 
and the percentage of water averages about 


* Read before the National Electric Light Association 
at its twenty-fifth convention held at Cincinnati, Ohio, 
May 20, 21 and 22, 1902. 
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six per cent of the load in the wagon. The 
method of determining the amount of 
water in the oil is by the gasoline test. 
This test is made with a test tube holding 
100 cubic centimetres and graduated in 
one-hundredths. The tube is filled with 
fifty cubic centimetres of the oil test and 
fifty cubic centimetres of gasoline. By 
agitating the mixture thoroughly the gas- 
oline cuts the envelope of oil that sur- 
rounds the globules of water in the oil, 
allowing the water to precipitate itself to 
the bottom of the tube. The percentage of 


-water that gathers in the bottom of the 


tube determines the percentage of water 
in the load, and deductions are made ac- 
cordingly. 

The low gravity and high flash test of 
the local oil make it perfectly safe for use 
under boilers and in storage. Loss by 
evaporation, due to exposure to the heat of 
the sun, is comparatively small. 

The method of handling the liquid fuel 


at the generating station of the Los 


Angeles Electric Company is as follows: 


The fuel is pumped from the main storage 


tank to the furnace supply tank of 100- 
barrel capacity. In this tank the oil is 
heated to eighty degrees Fahrenheit. It 
then passes to a pair of small duplex 
steam pumps which give it twenty pounds 
gauge pressure. The oil then traverses 
Pipes within the breeching of the boilers, 
which heats it to 190 degrees Fahrenheit, 
then on to the burners. The burner is of 
the spray type, using steam as the medium 
of spraying the oil. These burners consist 
of two circular discs, one and one-half 
inches in diameter, slotted and arranged 
in such manner that the oil, fed by sep- 
arate pipe to the lip of the upper disc, 
meets the steam at its orifice just under 
this lip. This steam forms a fantail 
spray which breaks up the oil into particles 
sufficiently small to ignite immediately by 
the heat of the brick lining of the furnace 
and the layers of bricks upon the grate 
bars. Each one of these burners has an 
evaporation efficiency of 3,000 barrels of 
water per hour from and at 190 degrees 
Fahrenheit. The sound of combustion 
produced by these burners is compara- 
tively soft. The flame fills the furnace 
box, covering the entire furnace-box sheets 
of the boiler. This gives active heat action 
to all of the evaporative service of the fire 
sheets without unduly heating any one 
particular portion, and, at the same time, 
perfect combustion is taking place, as de- 
noted by the absence of any colored gases 
leaving the stack. 

If economy in the use of liquid fuel is 
to be considered, a high-temperature ther- 
mometer in the smoke stack is as neces- 
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sary a8 a water-gauge glass on a boiler, 
for by the thermometer only can the fire- 
man graduate the amount of air necessary 
for perfect combustion. As a test of this, 
our fireman can raise the tempcrature of 
the gases in the stack from 450 degrees to 
600 degrees Fahrenheit by closing the ash- 
pit doors one inch. By the use of the 
thermometer the fireman can so regulate 
the burners under each boiler that it will 
do its proportionate amount of work. This 
is very essential in plants working many 
boilers set in batteries. It is an important 
point that the evaporative efficiency of 
the burners should be kept as high as pos- 
sible; that is, the burner that consumes 
five per cent of the steam which it evap- 
orates, should not be allowed to consume 
twenty per cent, which it might do if not 
judiciously controlled. 

In summing up the advantages of liquid 
over solid fuel for steam-generating 
plants, we obtain the following: 

Concentrated form. 

Economy of handling. 

Increased evaporative efficiency. 

Cleanliness. 

Abatement of smoke nuisance. 

Reduction in depreciation account. 

Reduction in repair account. 

Reduction in sundries account. 

Efficiency in emergency. 

In considering the comparative storage 
area required for coal and for the equiva- 
lent amount of oil, taking yard storage 
as a basis, forty per cent less area is re- 
quired where oil is used. In the floor area 
of the fire room fifty per cent less floor 
area in front of the boilers is required 
when oil is used as a fuel. In economy of 
handling, the complement of boiler 
room help is reduced fully fifty per cent 
and the transportation of ashes is entirely 
eliminated. 

The evaporative efficiency of oil as com- 

pared with the same weight of our average 
good steam coal is twenty-eight per cent 
higher than that of the coal. 
_In making a comparison of the clean- 
liness in the use of oil as against coal, 
and the saving gained, the advantages 
are so far-reaching in the minor items 
that only a few of the larger savings will 
be touched upon. There is a saving of 
seventy-five per cent in the cost of paint, 
waste, brooms, tube cleaners, etc., required 
in the everlasting removal of coal dust, 
dust from ashes, soot, etc. 

The use of liquid fuel solves the smoke 
problem, as smoke issuing from a stack 
where oil is used for fuel is an evidence 
of improper combustion, and can be 
avoided. : 

The use of liquid fuel reduces th 
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terioration of steam-generating apparatus 
twenty-five per cent. This is effected by the 
even fire of fuel oil, there being no un- 
due strains on the fire sheets, caused by 
the frequent opening and closing of fire 
doors, as in the use of coal. The absence 
of large amounts of sulphur in oil pre- 
vents those chemical combinations whih 
so rapidly corrode the tube ends. Ashes, 
lodging in obscure places and inac- 
cessible corners of the boiler, absorb 
moisture and form a strong chemical 
affinity for the parts of sheets with which 
they come in contact, causing rapid cor- 
rosion. 

As to the reduction in repair account, 
the cause of renewing the lining of fur- 
naces, renewing grate bars, bridge walls, 
back arches, ete., is reduced eighty per 
cent by the use of liquid fuel. 

In the reduction of the sundries ac- 
count, the items of coal scoops, slice bars, 
hoes, firing irons, tube scrapers, wheel-bar- 
rows, water hose, steel brooms, wood for 
starting fires, ete., are entirely wiped out 
when liquid fuel is used. 

In the use of liquid fuel the engineer 
has an able assistant to help him out in 
case of an emergency call upon his boil- 
ers. If required to raise steam rapidly 
he can do so without endangering the 
burning out of his boilers as greatly as 
when coal is used. On the other hand, if 
for any reason it is necessary to shut the 
fires off immediately, it can be done with- 
out the annoyance and danger of pulling 
ont a heavy fire from the furnace. 

In conclusion: The record of results 
obtained from the use of liquid fuel in 
Southern California stands out so prom- 
inently in liquid fuel that many of the 
larger steam-generating plants in the 
northern part of this state have abandon- 
ed the use of coal in favor of liquid fuel. 
Its simplicity in operation and control, 
and the low cost of installation, make it 
a desirable factor in the economies of a 
steam plant. 


H. T. EDGAR. 

The use of oil under boilers is by no 
means a novelty, but a practical every- 
day experience with many of us. No 
doubt a great many members are quite fa- 
miliar with burning fuel oil, and the in- 
formation contained in this paper will 
not be new to them, but to those of you 
who are not familiar with the subject a 
few facts may be of interest. 

To the people of Texas the fuel oil ques- 
tion is one of vital importance, and will 
undoubtedly do more to increase her man- 
ufacturing interests than any other one 


ELECTRICAL REVIEW 


industry within her borders. To those 
of us who have been compelled to burn bi- 
tuminous coal costing from five to six dol- 
lars a ton, the discovery of fuel oil in the 
Beaumont oil fields came as a welcome 
relief, as its use as a fuel has relieved 
us of those excessive manufacturing costs 
that were a constant drain on our re- 
sources. There is undoubtedly in exist- 
ence a great deal of data on the subject of 
burning oil, as very extensive experiments 
have been made, but this paper is only 
intended to treat of the subject in a gen- 
eral way. 

Fuel oil was first discovered in Lima, 
Ohio, in 1885, by Mr. Ben. Frotte, who 
was boring a well, hoping to obtain water 
but finding oil instead. It has been dis- 
covered in many parts of the United 
States and Canada since that time, but 
its use under boilers at Lima is supposed 
to have been the first application of oil as 
fuel. There are large oil wells in Penn- 
sylvania, Ohio, and most of the western 
states, particularly in California. In 
most of these places crude oil is not used 
as a fuel, but is refined and the by-pro- 
duet used for burning. The oil is dis- 
covered at different depths in different 
parts of the country, and varies from 
ninety to two thousand feet. 

Fuel oil was discovered at Beaumont 
in January, 1901, and up to the present 
time there are about 220 six-inch and 
eight-inch wells, most of them being from 
one thousand to one thousand and fifty 
fect in depth. A great many of these 
wells are gushers, but it is only a question 
of time when the oil has to be pumped, 
and all of the wells will sooner or later 
become pumping propositions. 

There is a great deal to be written in 
regard to the burning of fuel oil. Its 
economy depends entirely upon the style 
of the boiler and the manner in which it 
is handled. In some places fuel oil is 
burned, not because it is cheaper than coal, 
but because it has a great many advan- 
tages over coal. We find in the use of 
fuel oil that it increases the capacity of 
the boilers slightly and the capacity of 
the chimney about thirty per cent. In 
addition to this, it decreases the costs in 
the fire room. It is necessary to employ, 
however, in the fire room high-class la- 
bor, and our experience has been that the 
man in charge must be competent and 
fully up to the standard of a first-class 
fireman, for while there is not much hard 
work to be done the entire apparatus re- 
quires constant and intelligent care. 

The high price of coal has been the 
means of inducing all steam users to in- 
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vestigate the question of fuel oil, and it 
is being put in use very rapidly. During 
the seasons of 1901 and 1902 about three 
per cent of the industries of Texas were 
burning fuel oil, and the calculations are 
that during the seasons of 1902 and 1903 
about thirty per cent of the industries 
will be using it. 

There has been considerable anxiety 
felt as to the effect of fuel oil on the boil- 
ers and stack. The following is taken 
from a letter from the chief inspector 
of the Hartford Steam Boiler Inspection 
and Insurance Company of New Orleans, 
addressed to Mr. H. F. MacGregor, pres- 
ident of the Southwestern Gas, Electric 
and Strect Railway Association, dated 
April 17, and refers to the experience 
of that company with fuel oil: _ 

“At the outset our inspectors received 
special instructions concerning the new 
fucl, and were cautioned to use special 
vigilance to the end that its effect on the 
boilers under our charge might be ascer- 
tained as quickly as possible. Thus far 
the closest scrutiny has failed to reveal 
any deleterious effects where proper care 
was exercised in installing the oil-burning 
apparatus and in its operation after- 
ward. Some apprchension was felt at 
first that the amount of sulphur contain- 
ed in the crude oil might be sufficient to 
cause more rapid deterioration from pit- 
ting and corrosion than had been expe- 
rienced with coal. This fear has thus 
far proved groundless, no extraordinary 
pitting of tubes and shells having been 
noted ‘since the introduction of oil as 
fuel. This may be accounted for by the 
fact that the amount of sulphur liberated 
per thousand heat units is less with oil 
than with coal. 

“The wear and tear upon the boiler 
structure is probably less with oil than 
with coal. Much of this wear and tear 
with coal is due to strains produced by 
the sudden and frequent inrushes of air 
against the hot plates and heads while 
furnace doors are opened for firing, re- 
sulting often in leakage at seains and 
tube ends and small fractures of the boil- 
er plates. These are almost entirely 
avoided by using oil for fuel. The doors 
are never opened and the temperature re- 
maining practically even, there are no in- 
jurious contractions.” 

The method of burning fuel oil, the 
changes necessary in the boilers, the style 
of burners, etc., are practically the same 
in all cases, but a brief description of the 
installation in the electric light plant at 
El Paso, Tex., may be of some interest. 

(To be concluded.) 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XXIX.* 


BY A. E. DOBBS. 


In Figs. 109 and 110—previously 
shown—the magneto drop and jack cir- 
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THE CORD CIRCUIT. 

To the average beginner the most com- 
plicated part of the switchboard is the 
cord circuit, yet if carefully followed it 
presents no more difficulties than a cir- 
cuit-changing switch, the trouble being 
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cuit is shown, and Fig. 110 shows how the 
drop is cut out of circuit upon the in- 
sertion of plug. It is necessary, however, 
that we should have some means for 
knowing when the subscriber is through 
talking. In order to do this there is gen- 
erally another drop, called the “clearing 
out” or “ring off” drop, in the cord cir- 
cuit. This drop may be placed either in 
series or multiple, and in Fig. 123 we 


show the clearing-out drop attached to 
the cords themselves by both methods, the 
upper drop being connected through the 
cord in series, while the lower one is 
bridged across its cord in multiple. This 
is shown without any other appliances for 
the sake of simplicity. The series drop, 
however, is not now used to any great ex- 
tent, as its impedance on one side of the 
circuit tends to unbalance the line and 
interfere with the voice waves. For this 
reason a 500-ohm clearing-out drop is 
used almost exclusively in switchboarde 
of the present design. 


$ Continued from March 1. 


that there are several different functions 
performed by this useful device that are 
attached to a single key. We will take 
as an example one of the simplest cord 
circuits originally in use, which it will be 
comparatively easy to understand. In 


Fig. 124 this key is as simple as that of 
a telegraph circuit. In the first place, the 
drop is on one side of the line in series. 
In nearly all boards the back cord, or the 
plug farthest away from the operator, is 
known as the answering plug. Follow- 
ing the circuit through this plug, it will 
be seen that the circuit passes from the tip 
on the right to the tip on the left without 
a break. On the sleeve side, which is con- 
nected to the shank of the plug, we find 
the circuit passing through contact, c, 
c’, and through the clearing-out drop 
which is placed in series. When the 
plugs are in position the circuit is then 
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simply closed through the clearing-out 
drop. Now, suppose that a call should 
come in. The operator puts up the an- 
swering plug in the jack, and in order 
to ask the subscriber’s number she presses 
down the key, K’, which cuta out the drop, 
at c’, and also opens up the other side of 
her cord circuit. As long as she holds this 
key down, her transmitter and receiver 
are in the talking position, and she asks 
the subscriber what number he wishes. 
Upon restoring this key, the circuit is 
again closed through the drop. The next 
thing is to ring the subscriber wanted. 
To do this she must insert the calling 
plug in the jack and press down the key, 
K, which connects her with the magneto 
generator; but in pressing down the key, 
K, she also opens the circuit at the con- 
tact, c, thereby cutting out the subscriber 
who first called in. When this strap key 
is released the line is again closed through 
the drop, and the two subscribers are con- 
nected. This simple circuit was one of the 
first used, and is still used on some boarde, 
and it will be seen to be no more compli- 
cated than an ordinary two-point push- 
button. In order that the operator may be 
able to use both hands, the talking key, 
K’, is usually attached to a lever in such a 
way that when pushed down it remains 
in the down position until the operator re- 
leases it, which enables her to stay on the 
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line as long as she chooses. The key, K, 
however, is held down only as long as she 
keeps her finger upon it, as it is not de- 
sirable to ring a subscriber for three or 
four minutes at a time, that number of 
seconds being generally sufficient. In a 
ringing and listening key this difference 
always enables an inspector to determine 
which is the ringing and which the listen- 
ing side. 

Sometimes with metallic circuits, bridged 
drops and party-line circuits it is’ con- 
sidered desirable to complicate this key, 
but the principle remains the same. It 18 
now generally customary to break the 
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cord on both sides, which makes a double 
contact key instead of a single contact, as 
shown above. One reason of this is that 
the generator is generally grounded, and 
if there should be a slight ground on the 
sleeve side of a subscriber’s line he would 
be able to hear a continual hum from the 
generator, which would be objectionable. 
The single contact for the operator’s 
transmitter, however, is still used by most 
manufacturers. 

Fig. 125 shows the same circuit as ap- 
plied to a bridged drop, together with 
the double contact for the generator, the 
single contact being left as before for the 
operator’s transmitter. A great many 
changes can be made in a combination of 
this kind. Sometimes the listening key is 
s0 arranged as to cut in on the operators 
secondary, instead of the primary circuit, 
the battery being constantly on the oper- 
ator’s transmitter from another source not 
connected with a cam at all. This, of 
course, leaves the operator’s listening cir- 
cuit open until she depresses the key. 

In Fig. 126 the entire circuit connected 
with the plugs is shown. In the centre be- 
tween the two pairs of jack springs we 
find a plunger or cam so arranged that it 
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number wanted. Suppose now that the 
generator contacts on this particu- 
lar key was dispensed with, and in its 
place a shunt connection made to the 
operator’s transmitter. It will be seen 
that depressing this cam to the right or to 
the left would enable her to talk to either 
of the lines as may be desired, and this 
form is very frequently used, as the oper- 
ator is able to listen in either on the front 
or back board at will. By the use of 
another cam like the one shown, the gen- 
erator can also be arranged to ring either 
front or back as may be desired. In pur- 
chasing a cam see that it possesses strong 
German silver springs with platinum con- 
tacts, as even in the simple cam shown in 
Fig. 126 it will be observed that there are 
four movable contacts in the line circuit, 
and with an inferior apparatus this be- 
comes a frequent source of trouble. Some- 
times these contacts are so arranged that 
the operator bridges in on the cord in- 
stead of cutting in on one side as shown. 
"<. — 
The World’s Copper Production in 
1901. 

The total output of copper in 1901 was 

512,131 tons, as compared with 486,039 
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may be thrown either to the right or to 
the left by means of a lever not shown. 
It will be observed that pushing out the 
contact springs to the right-hand side 
cuts out the left-hand end of the line, and 
connects the generator to the line on the 
right. On the other hand, throwing this 
cam to the left cuts in the operator’s trans- 
mitter and leaves the line open to the 
right. This, as explained before, is the 
reason why we have the back plug as the 
answering plug and the front as the call- 
ing plug. By throwing the cam on the 
generator circuit, the operator is enabled 
to call, while by throwing the cam to the 
talking circuit, which is the answering 
side, the operator is enabled to ask the 


tons in 1900 and 472,244 tons in 1899. 
The largest contributors to this enormous 
total are the American mining companies, 
the output of the Lake and Western mines 
for the three years having been 262,206, 
268,787 and 267,410 tons, respectively. 
The production of the mines situated 
in Spain and Portugal during 1901 was 
53,621 tons, as compared with 52,872, and 
52,168 tons in the two previous years, and 
the. output of these mines is unlikely to 
show any marked increase in the future. 
Australasia comes third in order of pro- 
duction, with an output of 30,875 tons in 
1901, as compared with 23,000 tons in 
1900 and 20,705 tons in 1899. This large 
increase in production is, of course, a 
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direct consequence of the high price of 
copper in 1900 and 1901, and of the flota- 
tion of many new mining companies. We 
are doubtful whether this level of output 
will be maintained, now that copper is 
once more selling at £50 to £55 per ton. 
Chili occupies fourth place with a produc- 
tion of 30,000 tons, as compared with 
25,700 and 25,000 tons in the two previous 
years. The increased price has here, 
again, led to new mining developments, 
which may not be permanent. Japan fol- 
lows Chili with an output of 27,475 tons 
in 1901, a decrease, since this country 
produced 27,800 tons in 1900 and 28,310 
tons in the preceding year. Mexico occu- 
pies sixth place with a production of 
23,795 tons, as compared with 22,050 tons 
in 1900, and 19,335 in 1899. The in- 
crease of 4,000 tons is in the output of 
the outside mines, for the production of 
the famous Boleo mine remains stationary 
at about 11,000 tons. The German mines 
have produced 21,720 tons in 1901, as 
against 20,410 tons in 1900 and 23,460 
tons in 1899. Here, again, there is a de- 
crease to record in the figures for the three 
years, and Germany has sunk from the 
fifth to the seventh place as a copper- 
producing country. Canada, with an out- 
put of 18,800 tons in 1901, now ranks 
eighth in order of production, and the 
figures for 1901 show a striking advance 
upon the totals for 1900 and 1899, which 


- were 8,500 and 6,730 tons, respectively. 


In this case the activity in the Sudbury 
mining district of Ontario is partly re- 
sponsible for the increased production of 
copper, many of the mines which have 
been bought and worked chiefiy for their 
nickel ores producing also cupriferous 
ores. Peru has produced 9,520 tons of 
copper in 1901, as compared with 8,220 
and 5,165 tons in the two preceding years. 
Here, again, rapid progress is marked by 
the totals for the three years. 

The Russian production in 1900 and 
1901 is estimated to have amounted to 
8,000 tons as compared with 7,210 tons in 
1899, but these figures lack the weight 
of official returns. . 

South Africa ranks eleventh with an 
output of 6,400 tons, a decrease upon the 
figures for 1900 and 1899, which were 
6,720 and 6,490 tons, respectively. The 
remaining countries each produce less 
than 5,000 tons annually, the output of 
the United Kingdom being given as only 
600 tons. 


> 
Projected Electric Railway in Spain. 


A royal decree grants a concession to 
Don Teodoro de Mas y Nadal to construct, 
within the next six years, an electric rail- 
way between the towns of Vich and Amer, 
in the province of Gerona. 

The capital of 9,000,000 pesetas (about 
$1,200,000), which is estimated as neces- 
sary to build this railway, has not yet been 
subscribed ; but if Señor Mas is as success- 
ful in securing capital from foreign coun- 
tries as other promoters of electric rail- 
ways have been, it will only be a short 
time before the road is in operation. 
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The People’s Telephone and Telegraph 


Company’s Exchange. 


A Model Independent Plant at Knoxville, Tennessee. 


ment of the People’s Telephone 

and Telegraph Company, of Knox- 
ville, Tenn., represents many model ideas 
in modern exchange practice. Much at- 
tention has ‘been given to detail, and in 
the architecture and structural design 
every effort has been made to secure the 
highest possible degree of satisfaction. 
The building is of three stories, of stone 
and brick formation, and the walls are 
built of such thickness that two stories 
may be added when the expanding busi- 
ness of the company shall make this de- 
sirable. The first floor of the building is 
laid with a solid concrete flooring, flush 
with the street, and instead of being given 


T HE TELEPHONE exchange equip- 


Tur PerorLeE’s TELEPHONE AND TELEGRAPH 
CoMPANY’s EXCHANGE, 


up to offices—as is the usual practice— 
this is made a storeroom for the reception 
of cable reels, heavy parts, and all other 
paraphernalia which at the present or in 
any future time it might be incumbent 
upon the company to gather in. The sec- 
ond story contains the offices of the com- 
pany, situated across the front of the 
building, and in the rear the cross-board 
and panel-board are installed. The top 
story is given up to the main switchboard, 
taking up the larger portion of the floor. 
Here is also located the monitor’s desk 
and board, and a very interesting and 
compact toll-board. 

The switchboard is of the standard 
multiple magneto type, manufactured by 
L. M. Ericsson & Company, of Stockholm, 


Sweden, and was installed by the Ericsson 
Telephone Company, of New York. The 
present capacity of the board is 1,800 
lines, but this can be increased up to an 


THE MOonITOR’s Boarp. 
ultimate capacity of 3,500 lines. This 
board is noteworthy for the excellence with 
which it has been constructed and the 
simplicity of detail and facility with 
which the operating service is carried out. 
The subscribers’ drops are but six inches 
from the subscribers’ jacks, which allows 
the operator to replace the shutter when 


RinGinG MACHINE AND BATTERY CHARGER. 
the plug is inserted, by simply carrying 
forward a natural upward movement. The 
answering and ringing plugs are on two 
different planes, which prevent any 
tangling of the cords. An especially de- 
sirable feature of this board is in the fact 
that the cords are in pairs of six different 


colors—red, blue, green, brown, yellow 
and drab. In making a disconnection it is 
not necessary for the operator to trace out 
the respective cords. After inserting, for 
instance, a brown cord, she has imme- 
diate facility for recovering this cord, 
thus facilitating the moving of the re 
spective plugs and allowing almost no op- 
portunity for error. The clearing-out drops 
are restored automatically by the plug 
being returned to its seat. 
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THE SWITCHBOARD. 


The combination ringing and listening 
key has but one lever, and a set of auxil- 
iary buttons allows the operator to ring 
and listen on the separate cords if desired. 
Automatic counters at each position show 
the number of outgoing calls, thus allow- 
ing the arranging of lines so as to make 
the work of each operator approximately 
equal. The listening keys when not In 
operation are not on the transmitter Clr 
cuit, and consume battery power only 
when in use, in this manner considerably 
cutting down the consumption of energy. 
The day operators are equipped with 
breast-plate transmitters and head-gea! 
receivers, but for night service “a hand 
microtelephone is attached to each section 
of 300 lines, the entire board thus being 
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handled from six positions. The monitor 
and toll-boards were also made by L. M. 
Ericsson & Company. 

On the monitor board a visual signal 
shows whether an operator is busy, and in 
this manner the monitor is able to re- 
vise the work of each operator and dis- 
tribute the load of business equally among 
the different attendants. The toll-board 
is so arranged that by manipulating four 
plugs both sections may be thrown into 
one when the business is running light. 


ELECTRICAL REVIEW 


The power plant consists of a duplicate 
set of two cells of storage batteries for 
operating the switchboard transmitters, 
night bells, etc., together with the neces- 
sary generators and switchboard. The 
ringing apparatus consists of a motor- 
generator twin sct. 

Referring to the illustration, the ma- 
chine on the left is the ringer, running at 
one and one-quarter amperes at eighty 
volts; and that on the right is the battery 
charger. which runs at seventy-five am- 
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The instrument on the left is the ammeter, 
with a seventy-five-volt scale; and that 
on the right is the voltmeter, with a scale 
range of fifteen volte. Switches are so 
arranged that these instruments may be 
thrown in and register either on the charge 
or discharge current. 

The storage batteries are contained in 
a cabinet built very much like a refriger- 
ator, and a special flue carries off the gases 
to the chimney. There are also special 
inlets for the entry of a current of air to 


OPERATING Room, PEOPLE'S TELEPHONE AND TELEGRAPH COMPANY, KNOXVILLE, TENN. 


The cross-board is of 2,000 lines capacity 


at present, and can be extended by sections 


to the full capacity of the board. The 
vertical strips of carbon lightning ar- 
resters are of 100 lines capacity, and the 


jumpers are connected to the horizontal 
connecting strips to which are attached 
the switchboard cables. This cross-board 


is fitted with this company’s protective de- 
vice which, when the heat coil (goes down) 
gives way, automatically opens a spring 


contact, cutting the line entirely out. 


peres at six volts. Both of these are oper- 
ated from the 500-volt circuit. There is 
also an emergency ringing set, operated 
by an alternating-current motor which is 
connected to the lighting circuit. 

The switchboard is of marble and is 
equipped with a voltmeter, ammeter, 
I.-T.-E. circuit-breaker, rheostat and 
necessary switches. As will be seen in 
the illustration, each transmitter has a 
separate switch, this being probably the 
most positive way of avoiding cross-talk. 


further clarify the atmosphere. Every- 
thing is worked by means of this battery. 

The wires of this company are carried 
underground in tile conduits on the main 
streets, and enter the building in lead- 
covered cables, in which they are carried 
to the second floor, where they are fanned 
out across the cross-board. 

The system is absolutely free from 
cross-talk, and great credit is due to Mr. 
J. C. Duncan, the general manager, and 
his corps of assistants, who have brought 
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this exchange to ite present high state of making practically a emall room. This THE MAGNITUDE OF TELEPHONE 
perfection in equipment and operation. was then a self-contained exchange which COMPETITION. 
The provisions made for the comfort of one operator took care of from the cen- 


BY FRED DE LAND. 


Very few among the 2,000,000 tele- 
phone users in the United States realize 
how tremendous are the odds against 
which Independent telephone men are 
bravely battling, or the magnitude of the 
investments involved, and probably many 
Independents have but slight conception 
of the true state of affairs. But there is 
one Independent who comprehended from 
the beginning what a masterly foe the In- 

- dependents had to fight, and he touched 
upon the resourceful qualities of the 
enemy near the close of the banquet fol- 

| lowing the National convention held in 

Je RR HEE | Chicago in 1899. Then, at the National 

ery Hii a Bea” E convention held in Buffalo last summer, 
“Ratt at ay ah A j H % : this same aggressive but intelligent and 
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broadminded Independent, the Hon. 
Harrv D. Critchfield, told the delegates 
that he did not “mean to underestimate 
the strength of the opposition. I want to 
impress upon you that it is a good deal 
hotter now; that it is in better shape to 
give us a run for our money now than it 
has ever been before, but we are in shape 
to get our money’s worth; but it is yet 
unfinished ; we have yet to be vigilant and 
watchful.” 

Mr. Critchfield’s remarks have always 
attracted wide attention, both by reason 
of his thorough grasp of the subject and 
of his high official connection with the 
National association from its inception 


| Ki fos PAR and his position as general counsel for the 
- l a = Se Everett-Moore companies. Hence, it 18 
THE TOLL BOARD OF THE PEOPLE'S TELEPHONE AND TELEGRAPH COMPANY, KNoxviLte, Tenn. worth while for Independents to estimate 
the attendants are noteworthy in their eras 
completeness. Each attendant has a sep- | 
arate locker, and there is a comfortable 


reclining and lunch-room fitted with every 
accessory for the needs of the operators. A 
further feature is a reading-room and 
bath. 

It is interesting to note the complete 
changes which have been developed in the 
reconstruction of this exchange. The old 
exchange at Knoxville, Tenn., was prob- 
ably one of the most curious, and, it is 
helieved, the only one of its kind which 
was ever erected. The switchboard of the 
old exchange consisted essentially of a 
large round table, at six points of which 
were pivotally connected different sections 
of the switchboard. Chairs were placed 
in position at each switchboard section, 
and the operators worked around and 
across the table. A space was provided in 
the centre of this table, which in the busy 
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a was occupied by an extra operator. = ae C a ANN. | 
is attendant facilitated connections by 
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handing the different plug cords back and CRoss-BOARD, PEOPLE'S TELEPHONE AND TELEGRAPH COMPANY, KNOXVILLE, TEN 


forth across the table. At night, when the tral position, the drops being replaced the strength of this resourceful enemy and 
business was running light, these switch- by the manipulation of a stick in the endeavor to ascertain what inroads have 
board sections were swung into place, hands of the attendant. been made on ite resources since the last 
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National meeting, as shown in statistics 
gathered from annual reports of Bell com- 
panies as published each spring in the 
ELECTRICAL REVIEW. 

Table No. 1 shows the net increase in 
Bell service during the past twenty years. 
It will be observed that the average net 
yearly growth during the thirteen years, 
from 1882 to 1894, inclusive, was only 
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384,230. That is, in the two years end- 
ing December 31, 1901, there was a 
greater net gain in Bell telephone stations 
than the total number in servjce at the 
expiration of the twenty years ending 
December, 1897. 

To more readily comprehend the mag- 
nitude of this present increase in tele- 
phone stations, the exact growth as given 


TABLE NO. l. 


Bell telephone statistics as recorded December 31, 1901. 


Year. Bell Exchanges. Branch Offices. Telephone Stations. Bell Employés. 
1882 725 845 97.728 3,716 
1883 906 419 123,625 4,762 
1884 772 481 134,847 5,168 
1885 747 428 137,750 5,438 
1886 736 446 147,068 5,843 
1887 739 452 158,712 6,183 
1888 742 452 171,454 6,310 
1889 757 TT4 185,003 6,758 
1890 774 467 202,931 7,845 
1891 788 509 216,017 8,376 
1892 812 589 232,140 9,970 
1893 838 O71 237,186 10,421 
1894 867 D72 243,432 11,094 
1895 927 686 281,695 11,930 
1896 967 832 825,244 14,425 
1897 1,025 987 384,230 16,682 
1898 1,126 1,008 465,180 19,668 
1899 1,239 1,187 652,946 25,741 
1900 1,848 1,427 800,880 82,837 
1901 1,411 1,594 1,020,647 40,864 


11,208, and the total net increase only 
145,714 for the same pcriod, or a total 
far smaller than the net increase in the 
single year 1899, when a net gain of 167,- 
934 stations is reported. 

The. last annual report of the parent 
Bell company shows that on January 1, 
1893, the year the fundamental Bell tele- 
phone patent expired, there was a total 
of 232,140 telephone stations or exchange 
subscribers in service, while on December 
31, 1901, there were 1,020,647 telephone 
stations in service. That is, the total 
number of Bell subscribers increased dur- 
ing these ten years from 232,140 to 
1,020,647, a gain of 888,507, or of 377 
per cent. Standing out by itself this per- 
centage is large, and is not small when 
divided by 10, the number of years em- 
braced in the report. But how insignifi- 
cant appears the yearly growth prior to the 
year 1899 when compared with the re- 
corded growth since last year. That is, 
comparing the growth of the last four 
years with the previous six years. For 
instance, the actual net gain in Bell tele- 
phone stations during the year 1901 was 
219,767. That is, the yearly net increase 
in telephone stations for the year 1901 
almost equaled the entire number of tele- 
phone stations in service on December 31, 
1892, namely, 232,140, or a relative net 
gain of 94 per cent per annum. While 
the total net gain in Bell telephone sta- 
tions during the two years, 1900 and 
1901, was 387,701, or a net gain far 
greater than all the telephone stations in 
operation on December 31, 1897, namely, 


in the annual report is shown in table 
No. 2. 

Now the average rate of net increase 
for the past four years has been 28 per 
cent, while for the first four years, shown 
iu this report, it averaged only 9 per cent. 
If the rate of the net increase during the 
next four years should be only 25 per cent 
it would ensure 2,000,000 telephone sta- 
tions in service on December 21, 1904, or 
one telephone station to each forty of 
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between “nearly all the important cities 
on the Atlantic seaboard throughout the 
country as far west as St. Paul, Minne- 


| apolis, Omaha, Kansas City, Little Rock 


and New Orleans.” 


The financial condition of the parent 
Bell company is outlined in table No. 3, 
and serves as a voucher to the accuracy 
of Mr. Critchfield’s public statement that 
the Bell “is in better shape to give us a 
run for our money now than it has ever 
been before,” a statement that is even 
more strongly endorsed in the facts shown 
in table No. 4, which is a compilation of 
the amounts the Bell licensee companies 
have expended yearly in new construc- 
tion. 

The total amount expended by the Bell 
interests prior to 1902 for construction 
and equipment and for the real estate 


necessary for exchanges and offices is 


$199,574,517.83, in addition to the sum 
of $19,116,209.40 invested by the long- 
distance system in line construction, 
equipment and supplies. As the bonded 
debt is less than 7 per cent of the amount 
actually expended in new construction, 
it is evident that the Bell properties are 
not being developed on borrowed money, 
but by cash advanced by the stockholders, 
new capital invested as rapidly as condi- 
tions permit, in the belief that such in- 
vestment is amply secured by tangible as- 
sets and earning capacity. And no 
stronger proof of the permanency, sta- 
bility and continued growth and pros- 
perity of this powerful competitor should 
be desired. 

The estimation the Bell has placed upon 
the Independent movement is shown in 
the following extract from the last annual 
report of the parent company: 

Competition from telephone companies 
not associated with this company has ex- 


TABLE NO. 2. 
Showing increase in Bell subscribers. 


December 31. Total Stations. 
1889 185,003 
1890 202,931 
1891 216,017 
1892 232,140 
1893 287.186 
1894 243,432 
1895 281,695 
1896 325,244 
1897 384,230 
1898 465,180 
1899 632,946 
1900 800, 880 
1901 1,020,647 


population on a basis of 80,000,000 in the 
United States only. And this refers only 
to Bell telephones. 

That annual report also shows that “at 
the end of 1901 there were nearly 900,000 
Bell telephone stations which could be 
connected to the long-distance system, 
and, consequently, to each other, a gain 
of about 180,000 for the year- At the end 
of 1898 there were only about 400,000 
which could be so connected.” In other 
words, “nearly 900,000,” or 85 per cent, 
of all Bell subscribers can talk to one 
another, if they so desire, in the territory 


Annual Increase. Per Cent of Increase. 


13,549 8 
17,928 10 
18,086 6 
26,123 13 
5,046 2 
6,246 3 
38,263 16 
43,549 15 
58,986 18 
30,950 21 
107,766 28 
167,984 27 
219.767 27 


isted for several years, and is likely to 
continue in some places for some time to 
come. While it has in some localities af- 
fected the licensees of this company dis- 
advantageously by reducing, for a 
time at least, the number of their sub- 
scribers and forcing them to meet com- 
petition rates that are not based upon a 
proper recognition of the cost of doing 
the business or an adequate appreciation 
of the amount that should be set aside 
from earnings for maintenance, recon- 
struction and depreciation, the conse- 
quences of the competition to the business 
as a whole have not been of serious mo- 
ment. The public in each community 
will determine for itself whether it is for 
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its advantage that there should be two 
telephone exchanges serving one body of 
people. It would seem as if but one con- 
clusion on this point was possible. In any 
event, the comprehensive character of the 
system of this company and its licensees, 
organized as the svstem is to afford uni- 
form and adequate telephonic intercom- 
munication throughout the country, and 
the intention and ability of the company 
and its licensees to give good service at 
fair rates, must ensure the permanency 
and prosperity of their business in the 
future as in the past. 
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in Official instructions from the Boston 
office, and a pronounced determination 
on the part of the new Bell management 
to win and to hold the good will and con- 
tinued patronage of the telephone-using 
public if high-class service and an earnest 
study of the ever-changing needs of both 
small and large users of telephone serv- 
ice can merit support. It further implies 
the highest improvement possible in each 
branch of traffic, and thereby gradually 
bringing about the ultimate elimination 
of competition by supplying a service so 
comprehensive and so excellent in char- 


Dividends 


TABLE NO. 


3. 
Financial data from records of parent Bell company. 


Year, Paley Paid. Bonds, Surplus. Reserve. Contingent. 
1880) $7,350,000 $178,500 

1881 7.355,000 416,500 

1882 7,350,000 395,000 Not recorded in journals available. 

1883 9,602,000 1,051,479 

1884 9,602.000 1,440,315 

1885 9,802,100 1,562,236 

1886 9,802,100 1,568,336 ....... 2... eee SLIS aerieni ooann 
1887 9,802,100 1,568,886 2.2.2... ee eee 202R OBG oivicssehaeeke es $8 594,752 
1X88 9.962 100 1,789,878 6... eee ee eee 2028 080: wiewieeswewlag SANETI RER 
1889 TEBUSAN DBRS OIS ceriiarosrarei awina t EnA EPEE Side HA sea taint. “ES 
1890) 12,500,000 2,213,913 $2,000,000 2,151,012 $2,489,013 10,516,545 
1891 15,000,000 2,625,000 2,000,000 2,151,012 2,986,867 10,274,913 
1892 17,500,000 2,919,080 2,000,000 2,151,012 3,397,723 10, 169,925 
1893 20,000,000 3,339,156 2 (410, 000 2,151,012 4,191,013 10,137,493 
1894 20,000,000 3,000,000 2 (0,000 2,151,012 4,222 757 10,228,571 
1895 20,000,000 4,339,156 2 000,000 2,151,012 4,191,018 12,713,800 
1896 27,211,200 3,361,188 2,000,000 2,151,012 4,035,400 12,397,621 
1897 31,996,882 3,682,949 2,000,000 2,590,521 4,025,628 12,399,047 
1898 81,996,882 4,883,945 9,049,000 2,785,074 4,499,559 12,399,147 
1899 31,996,882 4,882 945 10,007,500 2,975,078 4 928,518 12,345,975 
1900 89,100,500 4,078,601 10,006,000) 1,813,200 2,416,368 15,970,210 
1901 104,650,600 = 5,030,024 15,004,500 2,764,669 4,047,477 15,970,210 


The estimate placed upon Bell compe- 
tition by an Independent engineer, Mr. 
Arthur V. Abbott, reads as follows: 

“The inception and perpetuation of an 
enterprise to operate over this entire con- 
tinent, necessitating business relations of 
the most heterogencous character, re- 
quired the exhibition of the keenest skill 
and shrewdness in the manipulation of 
men, and possessed the greatest advan- 
tages in uniformity, strength and coher- 
ence. Quite possibly, under any other 
form of organization, American tele- 
phonic development would be far behind 
what it is to-day, for it can not be denied 
that the Bell svstem is a most magnificent 
masterpiece, both of business and tech- 
nical engineering.” 

Mr. Critchfield also told the delegates 
to the Buffalo mecting that “it has been 
said that the condition on which Mr. Fish 
accepted the presidency of the American 
Telephone and Telegraph Company (the 
parent Bell company) was that the policy 
of the company should be changed as that 
connection might be made between the 
Sell companies and Independent prop- 
erties when the Independent companies 
had the best of the situation.” 

Two weeks after the Buffalo meeting 
the Mr. Fish referred to by Mr. Critch- 
field took up the duties devolving upon the 
chief executive of the parent Bell organi- 
zation and, hence, will have been in office 
nearly a vear when the National conven- 
tion meets in Philadelphia. Regarding 
his work and attitude the electrical and 
daily press states that “a new policy is in 
force,’ that it implies a complete change 


acter “that the public will determine for 
itself, whether it is for its advantage that 
there should be two telephone exchanges 
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treating competition that the action of 
one licensee company may not react dis- 
astrously on another licensee. Now these 
licensee companies, under the guidance 
of their new commander, will soon be 
likened to forty well-trained, well-dis- 
ciplined and richly equipped brigades 
having an apparently unlimited supply of 
ammunition in the form of cash for ex- 
tensions and cheered on to renewed effort 
bv the ceaseless demand for telephones and 
the preparations for merging into one 
mighty army. 

The press also tells that the commander 
of these forty brigades is a big man in 
the broadest, most generous sense, a 
typical twentieth century successful man 
of affairs, formerly a leading counsel for 
many large corporations as well as “the 
undoubted leader of the patent bar of the 
United States,” and a man who is said to 
have won his present high position by the 
masterly manner in which he straight- 
ened out the affairs of the General Electric 
Company and sent it spinning along the 
highway to prosperity. 

It is claimed that the attitude of Mr. 
Fish toward all Independents partakes of 
the same generous character as Grant ex- 
hibited to Lee and Lee’s army under the 
apple tree at Appomattox, hence Inde- 
pendents are saying that “he is a most 
difficult character to down.” For every- 
where Mr. Fish is said to be leaving the 
impression that the dominating thoughts 
that govern all his movements are “satis- 
fied subscribers” and “public welfare,” 
and not “public discomfort” and “ex- 
termination of competition” in the matter 
of telephone service. 


TABLE NO, 4. 


Showing amounts expended each year in new Bell construction only. 
(Not including expenditures by long-distance system. ) 


Year. tion and Equipment. 
1894 $4.138,000 
1895 6,463,000 
1896 8,275,929 
1897 4,865,317 
1898 7,477,496 
1899 15,949,463 
1900 21,914,542 
190] 22,100,000 


New Exchange Construc- 


Real Estate and Buildings 
for Local Exchanges 
and Offices. 


New Toll Line Con- 
struction. 


pea Not shown in elec- 
1.180924 trical journals. 
1,484,332 $3,847,396 
1,107,286 4,658,426 
2.066.311 8,087,359 
2.849, 103 6 948,427 
1,750,000 7,250,000 


(The foregoing does not include expenditures for maintenance and repairs, which 


have exceeded the amounts expended for new construction. 


For instance, during 


1895. “the companies expended for repairs and construction $7,223,000.) 


LONG-DISTANCE SYSTEM. 


The total expenditure on account of the long-distance system for new construc- 
tion is reported at the close of each year as follows: 


To December 31, 1893, $6,433,150 
To December 31, 1894, 7,460,633 
To December 31, 1895, 11,485,055 
To December 31, 1896, 13,187,300 
To December 31, 1897, 13,888,152 


serving one body of people,” as Mr. Fish 
has publicly stated. . 

This new policy is also said to imply a 
gradual reduction in the number of Bell 
licensees, ard that all licensee companies 
will be governed directly by this new 
broad Bostonian policy to the end that 
uniform methods of treating the publie 
generously and fairly may prevail 
throughout the United States, and of so 


To December 31, 1898, $14,847,589 
To December 31, 1899, 15,118,509 
To December 31, 1900, 16,152,021 
To December 31, 1901, 19,116,209 


Facing so powerful a competitor, is it 
wise for Independents to longer ignore the 
practical and valuable advice given by 
Senator Kline at the Cleveland conven- 
tion? “We must always remember that 
we have a strongly entrenched opponent 
to fight, and we can not afford to carry on 
a guerrilla warfare among ourselves OT 
fritter away our strength in little diffi- 
culties that can easily be harmonized. 
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A STUDY OF THE HEATING OF RAIL- 
WAY MOTORS—1.* 


BY A. H. ARMSTRONG. 


The electric traction problem presents 
many new features for investigation which 
are not met with in steam railroading, and 
upon which little accurate data have been 
published. This is especially true of that 
class of service calling for maximum 
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speeds greater than 35 or 40 m. p. h. 
where stops are infrequent and cars are 
run singly or in trains of two cars or 
more. It is the purpose of this paper to 
enter into a discussion of some of the 
variables met with and their influence 
upon the motive power and station output 
for the higher as well as lower speed 
schedules. 

The electrical engineer has to take care 
of two factors with which the steam en- 
vineer is unacquainted, keeping the tem- 
perature of the motive power within rea- 
sonable limits and also the operation of 
single cars at maximum speeds of 60 to 
70 m. p. h. That wind friction is a con- 
siderable factor with trains operating at 
high speeds has been abundantly proved 
by many tests, but these tests are worth- 
less when used to determine the power 
required to propel a single car at the same 
high speeds. -As the electric motor has in- 
vaded the high-speed interurban field and 
has done so successfully because of the 
frequency of service furnished with single 
car trains, it becomes pertinent to enquire 
into the size of the motive power neces- 
sary to prevent overheating and also the 
amount needed with the high-speed 
schedules and frequent stops made. 

Regarding the tractive effort required 
to propel trains of one or two cars at 
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speeds of 60 m. p.h. or more, there is al- 
most a complete lack of experimental data. 
Formule based upon tests of steam trains 
made up of a number of heavy coaches 
ean not be applied with any accuracy to 
the operation of single car units. A series 
of tests made by the General Electric 
Company on the Buffalo and Lockport 
tracks, with trains of different sizes, pro- 
vides almost the only data upon which 
to base such calculations. These tests were 
carried up to speeds approaching 60 m.p.h. 
with ordinary steam railway coaches, 
hauled by a 38-ton electric locomotive. 
The cars were not vestibuled and the con- 
ditions were not, therefore, such as to give 
results directly applicable to the opera- 
tion of single suburban cars of the vesti- 
bule type. For want of more accurate 
data, these tests will be used as the basis 
of the following calculations, and, as the 
curves deduced are used for comparison 
only, it makes little difference if the fric- 
tion valuesare not absolutely correct. These 
train friction tests were published in the 
May issue of the Street Railway Journal 
by Mr. W. J. Davis, Jr., and for con- 
venience of reference some of the curves 
are here reproduced as Fig. 1. 

The tendency of the electric roads has 
been toward heavier cars, especially on the 
higher speed lines, where the car weights 
run from 25 to 45 tons, including equip- 
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ment and seated passenger load. Sup- 
pose we equip cars weighing 25, 35 and 
45 tons with the same four-motor equip- 
ment, geared for 60 m. p. h. with the 35- 
ton car, there would then result speed 
time-curves as in Fig. 2, the speed curve 
of the 45-ton car falling below and that 
of the 25-ton car rising above that of the 
35-ton car for the same gear ratio. A 
tractive effort of 120 pounds per ton gross 
has been taken with all three equipments, 
as representing average conditions for this 
class of work, giving a net acceleration of 
about 1.06 m. p. h. per second, after de- 
ducting friction loss and the power re- 
quired to accelerate the revolving parts. 
Any other rate of acceleration could have 
been taken with little or no effect upon the 
heating of the motive power or its energy 
consumption, as will be shown later, the 
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larger part of the energy input being used 
up in overcoming air resistance at this 
high speed. 

Speed and amperes input are plotted 


‘as ordinates with time as abscissa and 


power may be shut off at any time, the car 
allowed to coast and brought to rest by 
brakes, making the enclosed arca of the 
speed time-curve proportional to the dis- 
tance covered, and the area of the ampere 
time-curve equals the ainpere hours input. 
For the sake of simplicity it has been as- 
sumed that the friction will be the same 
at the same speeds during acceleration 
and coasting; that is, that the energy 
given up by the rotating parts during 
coasting will equal the gear and friction 
loss of the motors running light, an as- 
sumption which is approximately correct. 
The coasting curve will, therefore, follow 
the shape of the friction curves in Fig. 1 
will be curved and show a greater retarda- 
tion at high than at low speeds. 

While power is applied, the motive 
power has internal losses, varying not only 
in intensity but in their distribution. At 
zero speed, the losses are all in the copper 
of field and armature, being divided ac- 
cording to their relative resistances, but 
as the armature specd increases there is 
an iron loss distributed between the iron 
of armature and pole-face and tips, de- 
pending upon the design of the motor. 
This iron loss starts from zero at stand- 
still and increases to a maximum at the 
moment of cutting out starting resist- 
ances, after which it falls off somewhat, 
but this again is a matter of motor design. 
As these various losses are the cause of 
our motive power heating, it is necessary 
to trace their influence upon the indi- 
vidual parts of the motor under study. 

As the heating of a motor is the result 
of the average losses within it, the average 
losses and their distribution up to any 
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moment of shutting off power must be 
determined. Such losses are shown in 
Fig. 3 for our 35-ton car equipment, 
speed and ampere curves of which are 
shown in Fig. 2. The motor losses for 
25 and 45-ton cars have been left off to 
avoid confusion, but from the shape of the 
ampere time-curve in Fig. 2 it is evident 
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that the curves will vary greatly from 
those shown only during the fractional 
speed or acceleration period, these dif- 
ferences being virtually wiped out with 
a considerable amount of running upon 
the motor curve. Thus, while there is a 
total average copper loss of 5,000 watts 
during acceleration upon resistance, the 
copper loss curve becomes flat in about 
400 seconds at the value of 1,800 watts 


in the copper, with the motor constants ` 


chosen. As an equipment geared for a 
maximum speed of 60 m. p. h. would 
hardly be used for an average run of less 
than 15,000 feet, requiring power on for 
fully 160 seconds for its accomplishment, 
it will be seen that the acceleration losses 
play a comparatively unimportant part in 
very high speed work, so far as the motor 
heating is concerned. That this is not 
true of low speed work will be discussed 
later. 

The iron loss has been assumed to be 
dissipated entirely from the armature in 
arriving at the “ratio of losses” in Fig. 3. 
This is not strictly true, but the true sub- 
division of losses, whatever it may be, will 
be practically the same with the same 
“ratio of losses,” and hence any values of 
motor heating deduced from curves 
similar to Fig. 3 must be consistent. For 
example, if we know the degrees rise per 
watt loss for field and armature with any 
given “ratio of losses,” the temperature 
arrived at would be correct, provided the 
temperature constants were obtained from 
experimental runs where the motor went 
through the same cycle as in the run to be 
determined. 

Suppose we take our motor equipment, 
place it upon a car and run it over a 
measured length of level track, keeping 
an accurate record of the current input 
and voltage per motor at each instant. 
Then let this sample run be repeated suc- 
cessively for a period of ten hours, or 
long enough for the motor temperatures 
to have reached their maximum, and we 
have the relation between energy lost in 
the motor and its temperatures for a given 
set of conditions. Vary the length of the 
test run and repeat the 10-hour test and 
we have another relation between tem- 
perature rise and energy loss for another 
set of conditions. It is evident that a 
series of such tests taken on a given 
type of motor would give material from 
which the relation between its internal 
losses and temperature rise would be 
known for any set of conditions, and, 
moreover, these values could be used di- 
rectly in calculations for any given service 
as they were obtained under operative 
conditions, and need no constant applied 
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to make them approximately correct for 
service conditions. 

It may be urged that it is difficult to 
reproduce with any accuracy the sample 
run agreed upon, or that it is difficult to 
follow through and keep an accurate 
record of just what takes place in the 
motor during its cycle of operation. If 
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necessary, an automatic device for apply- 
ing the current could be used, such as a 
motor to throw on the controller at a 
predetermined speed. Sufficiently good 
results can be obtained, however, by ordi- 
nary hand control with a trained operator, 
while sample runs taken every few min- 
utes by recording instruments serve as a 
check and furnish the material upon which 
to base the motor’s performance during 
the test. 

A sample set of curves of such a test is 
shown in Fig. 4 indicating voltage, am- 
peres and speed upon a time basis, all 
taken by recording instruments. The 
voltage indicated is that between third 
rail and ground, but the motor voltage 
during running upon resistance may be 
taken as proportional to its full internal 
voltage at the moment of cutting out final 
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starting resistance without making any 
appreciable error in arriving at iron loss 
values. The ampere curves give the means 
of determining the copper losses by plot- 
ting on polar coordinates as in Fig. 5, and 
determining the area by planimeter, giv- 
ing directly the square root of mean square 
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value. Both Fig. 4 and Fig. 5 show 
curves produced by a recording instru- 
ment placed directly in the main circuit 
of the car, thus giving the series parallel 
effect of the motors so connected. In our 
motar calculations we are concerned with 
the amperes per motor which will be inde- 
pendent of the series parallel control. 
The curves in Fig. 4 and Fig. 5, however, 
are shown simply to demonstrate the ac- 
curacy of the recording instrument, and 
while Fig. 5 could not be used directly to 
determine the square root of mean square 
current per motor, it shows the method 
used in determining this constant. 

It will be seen that by using recording 
instruments and by taking a sufficiently 
large number of curves, it is possible to 
determine very accurately the average 
losses dissipated as heat by the motor dur- 
ing the test run, and also ascertain the 
distribution of these losses in the several 
parts of the motor. The motor ventila- 
tion is the same as in a service run; it is 
operated at varying speeds, remains at 
rest the required proportion of the total 
cycle, and in every way the average con- 
ditions pertaining to a service run are re- 
produced in the test run, thus making the 
data so obtained directly applicable to 
service problems without the use of any 
constant. 

A curve showing the results of a num- 
ber of such tests is given in Fig. 6, indi- 
cating the degrees rise per watt loss in 
field copper and in armature with any 
relation between total armature and field 
loss. Here, also, the total iron loss is 
assumed to be in the armature, and this 
loss, added to that of the armature copper, 
gives its total loss, used in determining 
the “ratio of losses.” 

Taking up again the study of the mo- 
tors mounted upon the 25, 35 and 45-ton 
cars, we are now in a position to apply the 
motor losses obtained in Fig. 3 with the 
35-ton car, and similar curves with the 
25 and 45-ton cars. By completing the 
cycle in Fig. 2 and bringing the car to 
rest in any given distance, the time of 
shutting off power can be determined, the 
average losses and their distribution as- 
certained by curves in Fig. 3, and the 
temperature rise found out by applying 
the constants in Fig. 6. That is, for any 
given schedule we can determine the 
temperature rise of field and armature for 
the three-car train weights and the given 
gear ratio assumed. By plotting a suffi- 
cient number of schedules, a curve similar 
to Fig. 7 will result, which affords a very 
interesting study. 

Such a curve in lieu of a better name 
might be termed a “service capacity 
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curve” of the General Electric “H” 
motor. It shows the temperature rise per 
motor for any weight of car and the sched- 
ule that can be performed with the gear 
ratio chosen, all plotted in terms of the 
number of stops per mile. The tempera- 
ture rise is given as that of the hottest 
part, whichever it may be. The schedule 
includes stops lasting fifteen seconds each. 
Acceleration is the result of a constant 
tractive effort of 120 pounds per ton dur- 
ing resistance running, and braking is ef- 
fected at the rate of 150 pounds per ton. 
Coasting is assumed to continue 10 per 
cent of the duration of the running cycle. 
Curves of higher temperature can not be 
completed without greatly exceeding the 
commutation limit during acceleration, 
but would reverse and approach zero the 
same as those of lower temperature for 
infrequent stops. 

The relation between train weight and 
temperature rise for a given schedule and 
frequency of stops is instructive. With 
one stop per mile and five tons weight per 
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motor, a temperature rise of 54 degrees is 
noted, while 10 tons per motor increases 
the temperature to 120 degrees rise. That 
is, the motor temperature increases faster 
than proportionally to the increase in 
train weight, due, as we should expect, to 
copper losses increasing as the square of 
current; but our friction curves indicate a 
much larger friction in pounds per ton for 
the lighter weight cars, thus bringing the 
accelerating current required to propel a 
car at 60 m. p. h. to about that required 
for cars varying considerably in weight. 
We would expect, therefore, that for con- 
tinued runs where the losses due to accel- 
eration are subordinated to the running 
losses, this increase in temperature with 
increased car weight would not be so 
marked. That such is the case is shown 
by comparing temperatures in the case of 
train weights of five and ten tons per 
motor with more infrequent stops, say one 


~ stop in four miles, giving temperature rises 


of 72 degrees and 98 degrees, respectively, 
for the same schedule of 48 m. p. h. The 
curve for 80 degrees rise is very curious, 
aa it indicates a constant weight train 
with our equipment, regardless of the fre- 
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quency of stops, while higher tempera- 
tures increase and lower temperatures de- 
crease the train weight with the infre- 
quency of stops. The percentage of the 
tıme that motors are operating upon start- 


ing resistances is indicated by dotted 
lines. 

Curves shown in Fig. 7 are all based 
upon the same gross tractive effect, giving 
practically the same rate of acceleration. 
it is evident that the same schedules could 
lave been made with innumerable other 
accelerating rates, coasting less with the 
slower and more with the more rapid 
rates. In order to make our study of the 
“H” motor more complete, two sets of 
curves similar to Fig. 7 were plotted, the 
first with an accelerating rate of 90 
pounds per ton gross and 10 per cent 
coasting, and the second with 120 pounds 
per ton and 25 per cent coasting, both 
making the same schedule with the 
same frequency of stops. The com- 
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parison of these two curves is shown in 
Fig. 8, plotted for a temperature rise of 
60 degrees only in order to avoid con- 
fusion. The lower rate and less coasting 
has some advantage for more frequent 
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stops, but as such an equipment would not 
be used geared for 60 m. p. h. with much 
less than a two-mile run average, it fol- 
lows that the temperature rise would be 
virtually the same with either rate of 
acceleration. 

Lower speed equipments, however, pre- 
sent results differing from this, as is 
shown in Fig. 9, illustrating the 60- 


' degree rise curve for a maximum speed 


equipment of 30 m. p. h. Here 160 
pounds and twenty-five pèr cent coasting 
contrast very favorably with 120 pounds 


and 110 per cent coasting. In other 
words, the motor capacity is greatly in- 
creased by raising and accelerating rate 
while still maintaining the same sched- 
ule and frequency of stops. Increasing 
the accelerating rate does not necessarily 
mean going beyond the commutating 
limit of our motors, as a lower speed gear- 
ing can increase the rate of acceleration 
with the same current flowing in the mo- 
tors as with the slower rate of a higher 
speed gearing. 

A study of the foregoing curves seems 
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to indicate that so far as motor heating is 
concerned, it is preferable to use the larg- 
est gear ratio and highest rate of accelera- 
tion possible for the accomplishment of 
the service contemplated, provided the 
maximum speeds are low, but that prac- 
tically any rational rate of acceleration 
can be used where speeds approach a 
maximum of 60 m. p. h. As will be shown 
later, the energy consumption is less for 
a higher rate of acceleration permitting 
more coasting, but unfortunately the 
fluctuations on the distribution system 
and the load curve on the generating sta- 
tion may both be much poorer if the 
accelerating rate is carried too high and 
the number of units in service is small. 
In the choice of gear ratio for a given 
service, therefore, not only must account 
be taken of the question of motor heating 
with different rates of acceleration, but 
due heed must be paid to the question of 
line fluctuations, station load and energy 
input. It may be possible that what is 
gained in car energy by a more rapid ac- 
celeration may be lost by the poorer coal 
economy resulting from a more irregular 
load curve upon the generating station, 
(To be continued.) 
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Canadian Electrical Association. 


Proceedings and Discussions at the Twelfth Convention, Held in Quebec. 


HE CONVENTION was called to 
order by the president, Mr. P. G. 
Gossler, of Montreal, on Wednes- 

day, June 11, at 10.15 A. M., and con- 
tinued in session until Friday, June 13. 

The officers of the association present 
were: First vice-president, B. F. Reesor, 
Lindsay, Ontario; second vice-president, 
Kdward Slade, Quebec; secretary-treas- 
urer, C. H. Mortimer, Toronto, together 
with the following members of the execu- 
tive committee: Messrs. J. J. Wright, 
manager, Toronto; John Yule, Guelph, 
Ontario; Ormand Higman, A. A. Dion, 
Ottawa; A. Sangster, Sherbrooke; George 
U. G. Holman, Quebec, and K. B. Thorn- 
ton, Montreal, Quebec. 

The local committee which looked after 
the welfare of the convention and helped 
fo make it a suecess were Messrs. Edward 
Slade, G. U. G. Holman, Louis Burran, 
AJ R. Henry, Ed A. Evans, Ed Blair, 
J. N. Bosse and A. Dodge. 


On behalf of the city of Quebee Alder- 
man ‘Tanguay welcomed the convention 
and hoped their stay in Quebee would be 
very pleasant and profitable to the dele- 
gates. Mr. A. A. Dion, on behalf of the 
convention, responded in a few well- 
chosen words. 

The president delivered the annual ad- 
dress which was listened to with very 
great attention. He said it was particu- 
larly appropriate that they should mect 
in the historie city of Quebee, which was 
so early associated with the development 
of electrical power transmission, the de- 
velopment and operation of water- 
power plants for electrical transmis- 
sion having been greatly encouraged 
in its early stages by the success- 
ful utilization of Montmorency Falls 
for lighting and power purposes. He 
spoke with pride of the sound and healthy 
condition of the association, the steadily 
increasing membership giving evidence of 
the life and vitality of the association. 
Ife thought within a short time every 
company or person interested in electrical 
pursuits and industries would be repre- 
sented on the roll of membership. He 
wished to emphasize that this association 
wanted and required the cooperation and 
assistance of the manufacturers. A hand- 
some donation had been made to the asso- 
ciation which would be set aside and a 
yearly sum allotted for prizes for papers 
presented at the annual conventions. 
While no legislation had been enacted 
during the past vear, vet there was an 
undercurrent tending toward legislation 
which would deprive many existing com- 
panics and much invested capital of their 
legitimate rights and protection; that 
under the Conmee Act during the past vear 
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certain evidence had been given in arbitra- 
tion proceedings which could not do other- 
wise than have a tendency to depreciate 
the value of plants below the point which 
would be approved of by this association. 
Tt was therefore the duty of the associa- 
tion to promote the interests of its mem- 
bers and discountenance and discredit 
such publicly expressed opinions as had 
a tendency to put other than a fair value 
on the properties of electrical companies. 
He called especial attention to an effort 
on the part of one of the largest cities in 
Canada by the Board of Fire Under- 
writers to force upon the city the expense 
and responsibility of establishing a system 
of inspection for electrical installations. 
He said largely in the United States and, 
to a limited extent, in Canada it had been 
found advantageous to the boards of fire 
underwriters to establish bureaus of in- 
spection of their own and maintain them 
at their own expense. He was strongly of 
opinion this was the better way. The ex- 
pansion of the business of cleetrie com- 
panies during the past few years had never 
been equaled in the same time in any 
other industry. The president depre- 
ciated the policy of some companies which, 
in their efforts to get business, did so re- 
gardless of the price at which they pro- 
cured it. In conelusion, he thanked the 
association for the support given him 
during the past year, and said it would 
always give him pleasure to do anything 
in his power for the association. 

The secretary-treasurer’s report, show- 
ing a standing membership of 306 with a 
gain since the last report of thirty-nine, 
was presented, 

The report of the legislative committee 
was presented by the chairman, Mr. John 
Yule, in which it was suggested that 
owing to the fact that the agitation for 
municipa] control having developed into 
a socialistic propaganda of a far-reaching 
nature it would be a wise thing for the 
companies interested to give a more active 
and liberal financial support to this asso- 
elation if they at all valued what had 
heen already accomplished in their in- 
terests. 

Alderman Sadler presented the report 
of the committee to confer with the Board 
of Fire Underwriters. The report stated 
that there could be no question of the 
advisability of having an inspector on 
electric wiring, but that it should be di- 
vided into two classes, that pertaining to 
wiring done outside, on and over the 
roofs of public buildings, and, secondly, 
the wiring inside of buildings. The 
Board of Fire Underwriters had been 
doing something for their own protection, 
and there was no reason why this should 
not he continued, the question of expense 
heing settled between themselves and the 
parties they were inspecting for, 

This report elicited considerable dis- 


cussion, many of the visitors from the 
United States taking part in it, but 
without arriving at anything definite. 
The report was received and adopted and 
the committee continued. 

The report of the Committee on the 
Standardization of Accounts was read by 
Mr. A. A. Wright, of Renfrew. 

The president appointed Messrs. J. J. 
Wright and K. B. Thornton as a com- 
mittee to arrange the standing committees 
for the year. 

On Wednesday afternoon special cars 
left the Chateau Frontenac to pay a visit 
to the substations of the Quebec-J acques 
Cartier Electric Company and the Quebec 
Railway, Light and Power Company, and 
on arriving at the carsheds of the Quebec 
Railway, Light and Power Company, Mr. 
A. B. Lambe, of Toronto, presented a 
paper on “The Electrical Equipment of an 
Ordinary Street Car.” This paper, while 
necessarily elementary, was of an inter- 
esting nature to those present. At the 
close a hearty vote of thanks was ten- 
dered for the exceedingly interesting ad- 
dress. 

On the same evening, at cight o'clock, 
a paper was read by Mr. W. D'A. Ryan, 
of Lynn, Mass., on “The Development of 
Are Lighting Apparatus from 1810 to 
1902,” with special reference to modern 
are lighting engineering. l 

As will be scen by the title of this 
paper, it was somewhat historical in the 
opening, but became extremely practical 
at its close. Mr. Ryan illustrated his 
lecture by means of cuts, sketches and dia- 
grams projected upon a screen. His lec- 
ture concluded with a dissertation on 
direct-current versus alternating enclosed 
are lamps, which may be summed up as 
follows: 

1. Open ares give a higher maximum 
candle-power than enclosed arcs of corre- 
sponding wattage, but the maximum can- 
dle-power is in an undesirable direction, 
and the light fluctuates through very wide 
limits. Enclosed ares give a higher can- 
dle-power through the most useful angles 
from three degrees to ten degrees below 
the horizontal. The light from the en- 
closed are is more uniform and steadier, 
and generally superior from an illumi- 
nating point of view to the open arc. 

2. Direct-current enclosed arcs produce 
slightly higher candle-power than alter- 
nating enclosed arcs of corresponding 
wattage, but so far as illuminating value 
is concerned, the two lamps are, generally 
speaking, on a fair basis of equality, both 
being superior to the direct-current open 
are. 

3. Opal enclosing and clear outer 
globes will light relatively further than 
any other combination. 

!. Small unit ares will illuminate pro- 
portionately greater distances than large 
units for a given expenditure of energy. 

5. Ineandeseent lamps do not illumi- 
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nate brilliantly to a sufficient height above 


the street surface to produce the effect of 
good lighting and are therefore not com- 


parable with are lights. 

Mr. Spalding, of the National Electric 
Improvement Company, of New York, 
explained to the members the two-pin 
lamp, called the Elblight, used for deco- 
rating, signs, ete. 

The Bullock Electrice Manufacturing 
Company, of Cincinnati, Ohio, had 
printed daily for distribution a registra- 
tion folder containing the name of each 
person in attendance at the convention, 
numbered consecutively, and presenting 
cach of the persons whose names appeared 
in the folder with a button containing a 
number corresponding with that opposite 
the name in the folder. 

On Thursday morning papers were pre- 
sented by Mr. C. M. Greene, Lynn, Mass., 
on “Are Lighting.” and by Mr. Perey H. 
Thomas, Pittsburg, Pa., on “Lightning 
Protection and the Static Interrupter.” 
Mr. Greene’s paper dealt with the classi- 
fication of ares, are characteristics, can- 
dle-power and are efficiency, supply sys- 
tems and types of lamps, generating appa- 
ratus, the constant-current series alter- 
nating system of are lighting, multi-cir- 
euit series are lighting system and plant 
efliciencies and losses. This paper was : 
very able and interesting one, and brought 
forth considerable discussion, and the 
conclusions arrived at were that the en- 
closed are was better and cheaper to oper- 
ate than the open are; the direct constant- 
current enclosed are sy stem the best and 
most economical for plants devoted exclu- 
sively to are lighting: the alternating 
constant-current enclosed are system the 
best and most economical for plants which 
use large 40 to 125-cevele alternating-cur- 
rent generators, the are lamp load being 
a small part of the total output of the 
station, and that constant-potential direct 
and alternating-current are lamps were 
very extensively used on constant-poten- 
tial svstems of distribution for inside 
lighting, and somewhat for street light- 
ing, but only when there are special rea- 
sons for so doing. 

Mr. Thomas's paper was one of the 
most instructive of the papers presented 
at the convention and was illustrated by 
a unique working model devised by the 
author of the paper. To summarize: 

The usnal result of a lightning stroke 
in the neighborhood of an electric current 
was the production of secondary statie 
waves traveling along the circuit away 
from the locality of the disch: arge. When 
one of these waves encountered a trans- 
former or generator coil, the potential of 
the terminal is suddenly raised and while 
the charging current is flowing to the 
inner turns of the winding the ‘potential 
of this wave will be impressed upon the 
outer turns alone, which may thus be sub- 
jected to a strain very many times greater 
than that normally impressed upon them. 
The suddenness of these static waves be- 
ing that which makes them harmful in 
their effect, which is especially character- 
istic of lightning. | 

Grounds in windings, as well as short- 
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circuits, may be caused by the excessive 
potential of such static waves, and appara- 
tus should be protected by lightning ar- 
resters with a sufficiently free discharge 
path. If, however, the momentary 
grounding of the line due to the discharge 
of the arrester is very sudden, a certain 
strain will be produced between the turns 
of the winding near the terminal. When 
lightning strikes a line directly, how- 
ever, Which catastrophe fortunately rarely 
occurs, if the location of the stroke be dis- 
tant from any apparatus, the lightning 
will soon leave the line again and reach 
the earth, probably over a pole. The only 
disturbance then actually reaching the ap- 
paratus will be a severe static wave, simi- 
lar to the secondary waves of lightning 
described. If the line be struck clost by, 
however, the apparatus is pretty certain 
to be injured. 

The commonest causes of dangerous 
static waves, aside from lightning, are 
grounding of circuits, short- vireuits, 
charging a dead line from a live trans- 
former., “parallel lines out of phase, dis- 
connecting an insulated transmission line 
or cable from a live circuit, ete. 

In the discussion of this paper Mr. 
Gossler spoke very highly, from his ex- 
perience, of the utility and etliciency of 
barb wire as a lightning arrester. 

On Thursday afternoon, by courtesy of 
the Qnebee Railway, Light and Power 
Company, special ears conveyed the mem- 
hers and their friends to Montmorency 
Falls, the Shrine of St. Anne de Beaupre 
and the power-house of the company at 
Montmorency. 

In the evening the annual banquet was 
held, which was a brilliant success. 

On Friday morning a paper was read 
by Mr. A. A. Dion, of Ottawa, on “The 
Use of Storage Batteries in Electrie Dis- 
tribution Systems.” 

The writer of the paper said that the 

valuable properties of storage batteries, 
when in the carly stages of their develop- 
ment, had made a lasting impression on 
his mind. Nothing, he Peaid, had, per- 
haps, contributed so much to their bad 
reputation as the failures which followed 
their adaptation to city traction systems 
in the ae battery car. This service 
had been found too severe for the batteries 
as they were then made, just as the first 
electric motors employed in street railway 
work were found to be inadequate for 
good and reliable service. After many 
types had been brought out the range of 
application had been narrowed, and the 
nattery not allowed to be sold for pur- 
poses to which it was not adapted, and the 
electrical engineer could not now afford 
to ignore the storage battery as a factor 
in the design of electrical plants for rail- 
wav, light or power supply. 

Storage batteries, he said, might be 
used in connection with direct-current 
generation and distribution for light and 
power service, for railway service, alter- 
nating-current generation and transmis- 
sion and direct-current distribution for 
railway service; alternating-current gen- 
eration and transmission and direct-cur- 
rent distribution for light and power 
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service; alternating-current generation 
and distribution for light and power 
service. 

Mr. Dion's paper was illustrated with 
diagrams showing various curves showing 
results of operation. This paper was ably 
discussed by Mr. Edward L. Reynolds, of 
the Electrice Storage Battery Company, of 
Philadelphia, Pa., who, in connection 
with his remarks, stated incidentally that 
the storage battery had been found to be 
a first-class protection against statie dis- 
turbances. » 

Mr. Ed A. Evans, of Quebec, read a 
paper, entitled “Electrice Suburban Rail- 
ways,” which was quite interesting, and 
the subject as treated by Mr. Evans was 
to some extent applicable also to the steam 
railway engineer as well as to the elec- 
trical engincer. 

The clection of officers and committec- 
men resulted as follows: 


President, B. F. Reesor, Lindsay. 

First vice-president, Edward Slade, 
Quebee. 

Second vice-president, K. B. Thornton, 
Montreal. 

Secretary-treasurer (reclected), C. IL. 
Mortimer, Toronto. 

Executive committee (five members re- 
elected)—Messrs. J. J. Wright, Toronto; 
A, A. Dion, Ottawa; John Yule, Guelph; 
Q. Higman, Ottawa, and A. ‘Sangster, 
Sherbrooke, Quebec. (Five new members 
elected.) Messrs. P. G. Gossler, Montreal ; 
Kk. A. Evans, Quebec; A, 'B. Smith, 
Toronto; A. A. Wright, Renfrew, and G. 
Henderson, Hamilton. 

Committee to Confer with Under- 
writers—— Messrs, P. G. Gossler, Edward 
Slade, A. D. Dion, Alderman Sadler 
(Montreal), A. Sangster and J. J. 
Wright. 

Statisticss—Messrs. A. A. Wright, K. B. 
Thornton, D. R. Street. 

Are Light Rating— Messrs. O. Tiginan, 
P.G. Goda, K. G. Thornton, John Yule, 
J. Roberston and A. B. Lambe. 

Legislation for Ontarfo—Messrs. J. 
Yule, B. F. Reesor, A. A. Wright Iunt, 
ALA. Dion, Briethaupt, McCullough and 
J. d. Wright, with power to add to their 
numbers. 

Legislation for Quebee—Messrs. P. G. 
Gossler, E. A. Evans, G. U. G&G. Holman, 
A. Sangster, with power to add to their 
numbers. 

Standardization of Accounts—Mossrs. 
D. R. Street, G. U. G. Holman and A. A 
Wright. 

The city of Toronto was selected as the 
place for holding the convention in 1903. 

The convention then adjourned, and 
at the invitation of Mr. Fred Nichols, 
second vice-president and general mana- 
ger of the Canadian General Electric 
Company, Limited, the members of the 
association made a trip by steamer round 
the Island of Orleans, visiting the docks, 
harbor and site of the new Quebee bridge. 

This convention was, without doubt, 
the most important both from the stand- 
point of the increased attendance and 
from that of the very high excellence of 
the papers read. G. A. 
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Electrical 
Patents 


In order to permit the radiation in all 
directions of the rays of light from an arc 
lamp, Mr. Albert Lees, of New Bedford, 
Mass., has devised a novel arrangement 
which is constructed substantially, as fol- 
lows: The inner globe of the lamp is of 
the usual shape and has at its upper end 
a metallic collar and at its lower end a 
metallic base. The collar is electrically 
connected with that portion of the mech- 


IMPROVED ARC LAMP. 


anism which serves to convey the elec- 
tricity to the lower carbon, while the me- 
tallic base supports the carbon. The 
collar and base are connected by a network 
of intersecting wires which completely 
encloses the globe and thus forms a guard 
for the same. The wires are 30 much 
smaller than the arc that practically no 
shadow is cast by them, and even should 
the globe become broken, the lower carbon 
will still be supported by the wires. 

A carbon brush formed of alternate 
layers of different material has been 
devised by Mr. William Mills, of 
Jersey City, N. J., who has sold his 
entire interest to the Eastern Carbon 
Works, also of Jersey City. This brush 
has a portion of high conductivity and 
another portion of relatively low conduc- 
tivity, the effect being that the breaking 
of the circuit or the forming of the dif- 
ference in potential at the brush and its 
cooperating surface—as a commutator, 
for example—occurs at a high point of 
resistance, resulting in less breaking and 
in a corresponding reduction of heat 
in the brush, the commutator and 
the brush-holder. This brush allows 
the active or usual current to pase 
through the high conductor portion, 
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while the resistance portion takes care of 
the Foucault or eddy currents. In mak- 
ing the brush, the inventor takes stone, 
mica, sand, clay or other non-conducting 
material of a similar nature and grinds 
it to fine powder. Then he mixes it with 
a certain percentage of graphite and car- 
bon and adds enough binder, such as pitch 
or molasses, to hold the parts together. 
The amount of resistance of the composi- 
tion is governed by the proportions of 
non-conducting material employed. Hav- 
ing made the resistance mixture, he places 
layers of it alternately with layers of 
relatively high-conducting material, such 
as carbon, in a suitable mould, each layer 
being leveled with a gauge to ensure its 
proper thickness. Afterward the whole 
is subjected to high pressure, causing the 
layers to firmly adhere. 

An Englishman, named Gerald William 
Partridge, a resident of London, has 
patented in this country novel means for 


_ extinguishing arcs in electrical apparatus. 


His aim is to provide simple mechanism 
which will blow out the dangerous arcs 
ordinarily formed on the melting of a 
fuse in an electrical circuit of high poten- 
tial. His idea is to extinguish the arc 
by a jet or blast of fluid that is suddenly 


liberated from a containing-veasel by the ` 


action of the heat of the arc. For this 
purpose a vessel charged with fluid under 
pressure—for example, carbon dioxide— 
or an explosive substance that can be fired 
by heat—for example, gunpowder—is ar- 
ranged in such a position in relation to the 
conductors between which an electric arc 
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APPARATUS FOR EXTINGUISHING ARCS. 


liberated or the explosive charge exploded 
by the heat of an are of undue dimen- 
sions set up between such conductors. The 
veasel may for this purpose be arranged 
in proximity to the space across which 
an arc is liable to be formed, or the vessel 
may be arranged to form part of the elec- 
tric circuit and one of the two conductors 
or terminals between which.an arc is liable 
to form. As will be obvious, a vessel cor- 
taining an extinguishing charge can be 
constructed and applied in various ways. 
When the vessel is charged with fluid 
under pressure, it may be constructed 
with a nozzle or opening that is normally 
closed by a plug of fusible material and 
arranged to be heated by the arc, so that 
when the plug is melted the contained 
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fluid will issue as a jet. When the vessel 
is charged with an explosive substance, it 
may be provided with fuse material ar- 
ranged to be ignited by the are and to 
fire the explosive. In some cases the heat 
of the arc may be caused to liberate a 
device whereby the explosive contents of 
the vessel will be fired by percussion. 

Mr. Carl Wigtel, of Brooklyn, N. Y., 
has just patented a novel hydraulic rivet- 
ing or punching tool, primarily intended 
for use in compressing and upsetting the 
bond rivets inserted in the rails of electric 
railways, though capable of employment 
for various other purposes. The main 
body of the tool is substantially cylindrical 
in form, having in its lower end a circular 
chamber that opens at one side of the same. 
In this chamber is arranged a ram having a 
riveting-post on its exposed end. The body 
also contains a fluid reservoir, and a small 
passageway leads from this reservoir to 
the ram chamber. At the top of the body 
is a hollow sleeve that is internally screw- 
threaded to receive a threaded shank pro- 
vided on its lower end with a plunger ex- 
tension that operates in the fluid reservoir. 
The upper end of the shank has a head 
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to which a suitable operating tool is ap- 
plied. The body is provided on the side 
from which the ram projects, with a pair 
of ears, to which is pivotally attached a 
jaw, having on its lower end an anvil ar- 
ranged directly opposite the ram. A 
block is arranged to be fitted between the 
upper end of the body and the jaw to pre- 
vent the swinging of the latter. In use, 
the tool is passed over the head of the rail 
between the guard beams, after which the 
jaw is swung to proper position and held 
by means of the block. The ram is then 
actuated by turning the screw and forcing 
the fluid from the reservoir into the ram 
chamber. It will be obvious that a punch 
and die may be substituted for the rivet- 
ing-post and anvil, or the tool might be 


rendered convertible by providing them 
with interchangeable punching and rivet- 
ing devices. The tool is made of steel and 
weighs about ninety pounds, yet the in- 
ventor claims that he can obtain a pressure 
of twenty-five tons with it. 


——— i ED 


Liquefied air, when used for motive 
power purposes, produces about five per 
cent of the force spent in producing it. 


Lee ‘M - — 
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Reviews of Current Engineering and 
Scientific Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Vacuum Tube Apparatus. 


An interesting apparatus for vacuum 
tube work has been designed by Mr. 
Czudnochowsky. This consists of a uni- 
versal apparatus made up of changeable 
parts, and may be made to answer most 
purposes of instruction and research. The 
main body is a vacuum bulb with four 
tubes attached, the whole forming a cross. 
One of the tubes contains an anode, and 
the opposite is the tube connected to the 
mercury pump. The two remaining 
tubes have wide mouths, and are intended 
for the reception of various cathodes and 
anti-cathodes. The anti-cathodes is 
either a flat table on which various sub- 
stances can be mounted for exposure to 
cathode rays, or a slanting platinum plate 
for producing Reentgen rays. The ex- 
haustion of the tube requires some 
twenty minutes with a good mercury 
pump.—dAnnalen der Physik (Berlin), 
May 15. 

s 
Magnetic Shielding. 


An interesting paper has appeared in 
the proceedings of the Royal Society of 
Edinburgh, dealing with the subject of 
magnetic shielding in hollow iron cylin- 
ders, by Mr. James Russell. This con- 
siders the condition which exists in shield- 
ing with a hollow iron cylinder when 
placed in a uniform transverse magnetic 
field. This transverse field, divided by the 
internal magnetic field, is defined as the 
shielding ratio. For the thin iron cylin- 
ders experimented with, it appears from 
various mathematical contributions to the 
subject that the shielding ratio, minus 
unity, may for the present be taken to be 
proportional to certain geometrical data 
and to the permeability, this being very 
high. Two iron shields were experi- 
mented with the hysteretic conditions, and 
when no other magnetizing force is acting 
upon the iron than that due to the trans- 
verse field increase by increments from 
zero, the shielding ratio, minus unity, is 
proportional to what might be called the 
ratio permeability, and not to the differ- 
ential permeability. If, however, the 
transverse field is decreased by steps from 
a Maximum, the theoretical conditions are 
not fulfilled, and the shield ratio increases 
very rapidly, but does not change sign if 
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account be taken of the negative residual 
field within the shield, when at each step 
the transverse field is withdrawn.—Elec- 
trical Engineer (London), May 30. 
s 
Coast Fog Signals. 

When lighthouse lights and other sea 
marks are obscured by fog, sound is the 
only medium by which warning signals 
can be conveyed to mariners. It has been 
thought that it might be possible to trans- 
mit such signals by means of etheric vi- 
brations; but, assuming such intercom- 
munication established, it would fail in 
two most essential requirements for assist- 
ing the mariner in foggy weather, as it 
would not give him any information as to 
the direction from which the warning 
message came, nor would it tell him how 
far distant the signal station was. The 
instrument which has proved most effec- 
tive for the purpose of uttering warning 
sounds at points of danger is a siren 
sounded by means of air forced through 
it at a pressure of about forty pounds on 
the square inch. It is used in the form of a 
double cylinder, one cylinder fixed, the 
other (inside) rotated, each cylinder hav- 
ing longitudinal slits, corresponding in 
number and area, through which, as often 
as they coincide, the air passes. However 
powerful the sound-producing instru- 
ments may be, the conditions of the at- 
mosphere have very much to do with their 
effectiveness. An opposing wind shortens 
the penetration of the most powerful 
sound. The sound of a siren heard on 
one day for a distance of twenty miles, 
on another day, with opposing wind and 
a noisy sea, will not be heard beyond a 
distance of one and one-quarter miles. 
An important conclusion appears to have 
been arrived at in regard to the most suit- 
able note pitch for the blast of sirens of 
reed horns. In fog, the most effective 
note is found to be a low-pitched one. On 
the other hand, when the sea is disturbed, 
the higher pitched notes seem to be less 
disturbed by opposing influences, al- 
though the advantage is not very great. 
—Nature (London), May 29. 

# 
The Ions of Electrolysis. 

At a lecture given before the Royal In- 
stitution of Great Britain recently, there 


were some interesting points brought out 
on the mechanism of electrolysis. Some 
of the experiments described were very 
interesting, and supplemented a most com- 
prehensive generalization of the subject at 
large. In order to compare the con- 
ductivity of one electrolyte with that of 
another, it is necessary that we choose 
comparable quantities of the two, and 
there is no difficulty in seeing that such 
comparable quantities are those decom- 
posed by the same current of electricity— 
that is to say, the electrochemical equiva- 
lents of the electrolytes. The molecular 
number of solution is the quantity in 
grammes of the solute contained in a litre 
of the solution, divided by the equivalent 
of the solute. Kohlrausch showed that 
molecular conductivity increases as the 
solution becomes more dilute, and with 
extreme dilution approaches a constant 
value. In order to illustrate this, an ex- 
perimental apparatus consisting of an 
electrolytic cell in the form of a tall rec- 
tangular trough, the back and front being 
broad plates of glass, while the sides were 
composed of narrow strips of wood, com- 
pletely lined with silver foil, was used. 
The bottom of the cell was made of non- 
conducting material. The two sheets of 
silver served as electrodes, being connected 
to binding screws by means of external 
wires. The cell is introduced into a bat- 
tery circuit along with a galvanometer of 
low resistance. If the cell be filled with 
pure water there is scarcely any ap- 
preciable current transmitted. On re- 
moving the water and pouring in twenty 
cubic centigrammes of the 4-normal 
silver nitrate solution so as to cover the 
bottom to a depth of a few millimetres, a 
current passes, as indicated by the gal- 
vanometer. In these experiments the dis- 
tance between the electrodes is constant, 
and the area of the electrodes and of the 
cross-section of the conducting solution is 
proportional to the volume of the solution, 
and the quantity of the salt is constant; 
therefore any change in the strength of 
the current means a corresponding change 
in the molecular conductivity of the dis- 
solved salt. The molecular conductivity, 
therefore, increases with the dilution and 
asymptotically approaches a maximum.— 
Sctence (New York), June 6. 
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Opening Proceedings of the Nineteenth Annual Convention at Great Barrington, Mass. 


HE NINETEENTH ANNUAL 
CONVENTION of the American 
Institute of Electrical Engineers, 

ihe leading technical organization of the 
electrical field, is being held at Great 
Barrington, Mass., this week, the sessions 
concluding on Saturday, June 21. The 
attendance was large and the programme 
of papers and discussion of unusual ex- 
cellence and ability. 

The report which follows covers the 
proceedings until the last forms of the 
Ereerricar Review were sent to press for 
this week’s issue. An additional report, 
with papers read, will appear next week, 

The present ollicers and board of di- 
rectors of the American Institute are the 
following named gentlemen: 


President, Charles P. Steinmetz, Schen- 


ectady. 

Junior past-presidents, Dr. A. E. 
Kennelly, Philadelphia; Carl Hering, 
Philadelphia. 


V ice- presidents, Arthur V. Abbott, New 
York; Gano S. Dunn, Ampere, N. J.; 
W. J R. Emmet, Schencetady ; Dr. 
Michael I. Pupin, New York; Dr. Samuel 
Sheldon, Brooklyn; George I. Sever, New 
York. 

Managers, C. O. Mailloux, New York; 
William D. Weaver, New York; Charles 
S. Bradley, New York; Townsend Wol- 
cott, New York; John J. Carty, New 
York; W. S. Barstow, New York; Ralph 
1). Mershon, New York; Calvin W. Rice, 
Pittsburg: John W. Lieb, Jr., New York; 
Charles F. Scott, Pittsburg; Professor 
W. Goldsborough, Ta Favette, Ind; ; Colo- 
nel Samuel W. Reber, W ashington, D. C. 

Treasurer, George A. Hamilton, New 
York. 

Secretary, Ralph W. Pope, New York. 

The officers who have been elected and 
who will assume office on September 4, 
1902, are the following named gentle- 


men: 


President, Charles F. Scott. 

Vice- presidents, C. 0. Mailloux, Schuy- 
ler N. Wheeler, Samuel Sheldon, Bion J. 
Arnold, Michael I. Pupin and George F. 
Sever. 

Managers, Townsend Wolcott, Ralph 
D. Mershon, John J. Carty, K. H. Mullin, 
John W. Lieb, Jr., Charles A. Terry, 
Gano S. Dunn, Calvin W. Rice, W. X. 
Barstow, Samuel Reber and W. I. Golds- 
borough. 

Treasurer, George A. Hamilton. 

Secretary, Ralph W. Pope. 


The following are the committees in 
charge of this annual gathering: 


Committee on Papers—Calvin W. Rice, 
chairman, Pittsburg, Pa.; C. O. Mailloux, 
New York; T. Coinmerford Martin, New 
York; Dr. Samuel Sheldon, Poly technic 
Institute of Brooklyn; Charles A. Terry, 
New York. 

Committee on Transportation and Ac- 
commodation—FE. H. Mullin, chairman; 
R. T. E. Lozier, F. A. C. Perrine, Charles 
W. Price, William Stanley, Herbert Laws 
Webb. 

Local Executive Committee—William 
Stanley, chairman; John H. C. Church, 


treasurer; Harry Douglas, secretary ; 
Parley A. Russell, Frank H. W right, 


Frederiek N. Deland, Charles N. Gilbert. 
John B. Beebe, William H. Browne, 
Great Barrington; F. A. C. Perrine, 
W. W. Gamwell, John F. Kelly, C. C. 
Chesney, Daniel England, Mavor, Pitts- 
field, Mass. : Stephen D. Field, Stock- 
bridge; W. C. Dalzell, South Eeremont. 

Committed of Thursday Morning Club 
—Mrs. ©. W. Lane, Mrs. William Stanley, 
Mrs. H. C. Joyner, Mrs. Alice Whiting, 
Mrs. A. C. Collins. 


The Committee on ‘Transportation ar- 
ranged for a special train from New York 
city which left here promptly at two 
o'clock Tuesday afternoon, June 17, over 
the New York, New Haven & Hartford 


Railroad. Arrangements for this train were 


made with Mr. George L. Conner, passen- 
ver traftie manager of the road, oe ex- 


tended every courtesy in his power to the 
Institute in completing satisfactory train 
service. Mueh credit should be awarded 
to Mr. B. H. Mullin for the successful or- 
ganization of this special train, and for 
the arrangements for hotel accommoda- 
tions at Great R: task in- 
volving no end of hard work and detail. 


Great Barrington, Mass.. June 18— 
This charming little city in the beautiful 
Berkshire Hills of Massachusetts has out- 
done itself in extending a cordial greeting 
to the members of the American Institute 
of Electrical Engineers and their ladies 
and visitors. It 1s safe to predict at this 
hour, although the programme has only 
begun, that a more successful combining 
of severe, earnest ele*trical discussion and 
thought, with delightful entertainment, 
has not fallen to the lot of the Institute. 
To begin with a most artistic programme 
de luxe, embossed and printed in colors, 
with elaborate details, was handed each 
visitor on. his or her arrival, and, as it 
contained blanks for autographs, will un- 
doubtedly be preserved as a valuable re- 


membrance of this most delightful occa- 
sion. The special train arrived here on 
time, and its passenger list, with at- 
tendants from other cities, filled to over- 
flowing the Berkshire Inn, where the con- 
vention is being held, and also the hotels 
Barrington and the Miller. In accordance 
with the programme, there will be one 
morning session each day, beginning at 
nine o'clock and continuing until one 
o clock P. M. 


Among the members and guests who 


are in attendance at the present writing 
are the following: 


T. E. Murray, New York A. P. Jenks, Schenectady 


Mrs. Murray, G A. Hamilton, Elizabeth 
E. H. Rice, Boston Mrs. Hamilton, 
Mrs. Rice, ‘ Miss Hamilton, s 


Miss Tolman, * 
R. T. E. Lozier, New York 


Miss Edith Hamilton," 
Frank G., Bolles, ı incinnati 


A. B. See, Jor, Sachs, Hartford, Ct. 
Mrs. A. B. See, A J. M. Hill, Orange, N. J. 
N. F. Bradv, ‘s Mrs. Hill, 

Arthur Williams, * J. M. Wakeman, New York 
L Stieringer, S Mrs. Wakeman, E 
Miss Ernst, i Joseph W etzler, i 

H. H. Barnes, Pittsfield Mrs. Wetzler, A 
Carl Hering, Philadelphia Miss Ella Michaelis, ‘“ 

A. A. Gray, New York L. B. Marks, = 


W.L.R.Emmet,Schenectady C. W. Holtzer, Boston, Mass. 
W.L. Mulligan, Spr 'ingfield. E. L. Nichols, Ithaca, 'N. Y. 
H. W. Buck, Niagara Falls H. A. Foster, Philadelphia 
Mrs. Buck, Joseph Bijut, New York 

C. P. Steinmetz,Schenectady W. G. Lawrence, Hudson 
Gano S. Dunn, Ampere, N.J. John Murphy, Ottawa, Can. 
John W. Lieb, Jr.. New York C. K. Stearns, Boston, Mass. 
Mrs. Lieb, J. Wilkinson, Birmingham 
Cary T. Hutchinson, “ H. E. Heath, Windsor, Ct. 
A. B. Lisle, Prov idence, R. I. E. W. Hammer, Newark 
Mrs. Lisle, Mrs. Hammer, 

C. F. Hopewell, Cambridge C. A. Adams, Cambridge 
H. R. Wellman, New York A C. Bel, New York 
A.H.Armstrong, Schenect" y Wm. Cooper, Cincinnati, O. 
Mrs, Armstroug, H.Ward Leonard, Bronxville 


T. C. Martin, New York Mrs. Leonard. 
Mrs. Martin, R. W. Lohmann, New York 
Miss Levy, = G. W. Patterson, Jr., 


W.C. Andrews, “ 

H. C. Parker, s: 

J. S. Peck, Pittsburg, Pa. 
Mrs. Pe ck, 

P. H. Thomas, s 

Mrs. Thomas,‘ 


Ann Arbor, Mich. 
moman Brooks, Urbana, 1l. 
Eddy, Schenectady 
Mr. Eddy, Jr a 
E. G. Bernard, Troy, N. Y. 
Calvin W. Rice, Pittsburg 
C. E. Skinner, ‘ E. H. Mullin, New York 
R W. Pope, New York Mrs. Mullin, 
R. B. Owens, Montreal, Que. C. O. Mailloux, “ 
W.E. Johnson, Ni iagara Falls Mrs. Mailloux, ‘ 
Mrs. Johuson, C. A. Lieb, ig 
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The programme of the opening day was 
begun promptly, and there is every indi- 
‘ation that this convention will be without 
its equal in the meetings of this constantly 
growing technical organization. Last 
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night a reception was held at the Berk- 
shire Inn, and an address of welcome de- 
livered by Mr. William Stanley, chairman 
of the local executive committee. 

In a graceful speech Mr. Stanley en- 
deared himself to every one present. He 
said, in part: “Members of the Institute, 
ladies and gentlemen—A very pleasant 
though unfamiliar duty has fallen to my 
lot this evening, for I am instructed by 
the good people of Great Barrington, by 
their neighbors in the adjacent villages, 
by the Mayor and the citizens of Pitts- 
field, in fact, by all the inhabitants of the 
hills and valleys of Berkshire, to extend 
to you a most hearty welcome. A year 
ago, when we sent you an invitation to 
hold your meeting among us, we were 
well aware that we could not hope to offer 
to you the attractions that are most in- 
timately associated with your profession, 
attractions which you have been accus- 
tomed to find when assembled in the larger 
cities of the country, for we have few 
engineering enterprises, and the arts and 
sciences are not widely practised among 
us. I may as well confess it—we are a 
simple pastoral people dwelling among 
these hills. To us no pastures or meadows 
are so green, no mountain brooks so joy- 
ous, no pine so fragrant, no elms so stately 
as those of Berkshire. Upon this very 
spot, some seventy years ago, there dwelt 
one of the sweetest singers of the era, who, 
in “Thanatopsis,’ “The Water Fowl,” 
“Green River,” and other poems, ex- 
pressed the inspiration he gathered among 
these hills. A little way up the valley 
Hawthorne lived beside a lake and wrote 
those wonderful stories that have made 
nis name immortal. From Stockbridge, 
near at hand, came Field, the man who 


~ dared to lay the first cable beneath an 


ocean. Just down the strect, in an ancient 
house, Franklin Leonard Pope, second 
president of this Institute, passed his 
boyhood days and met his most untimely 
death; and so I might almost indefinitely 
extend the list of those who, carrying 
from these hills and valleys most noble 
thoughts have done much for their coun- 
try. While we rely to some extent upon 
the natural beauties of our country to 
make your visit pleasant and agreeable, 
we would hardly have dared to undertake 
the responsibility of entertaining you on 
this occasion had nature been our only 
attraction. We shall hope to persuade 
you that not even June arrayed in her 
loveliest robes is as fair as are the ladies 
who are to assist us during your visit. Our 
little village can point with pride to the 
Thursday Morning Club. We have en- 
trusted to them the conduct of such func- 
tions as we shall be able to offer to you, a 
decision which I am sure you will heartily 
endorse. I know that I am expressing the 
sentiment of your hosts this evening if I 
have made plain to you in this brief mes- 
sage that our most cordial greeting is not 
only extended to the American Institute 
of Electrical Engineers, but that it also 
has a personal significance to each and 
every one of its members.” 


The response to Mr. Stanley’s address 
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was made by Mr. T. C. Martin. Mr. 
Martin eloquently thanked the committee 
for the splendid auspices under which the 
Institute had been received, and, following 
up Mr. Stanley’s remarks, paid a feeling 
tribute to the memory of the late Frank- 
lin Leonard Pope. 

Dancing was begun immediately after 
the addresses, and supper was served at 11 
p. M., after which there was a general 
breaking up of the parties, the guests who 
had come from the Barrington and 
Miller and other adjacent points being 
returned to their respective headquarters 
in special conveyances. There has prob- 
ably never been a convention at which so 
many ladies have been present. That 
everybody had immensely enjoyed the re- 
ception, and that Great Barrington had 
carried out this part of its programme in 
an eminently successful fashion, was 
evidenced by the hearty expression of sat- 
isfaction heard on every side. 

President Steinmetz called the first 
meeting of the convention to order 
in the auditorium of the Berkshire 
Inn, which was tastefully decorated, and 
being surrounded by every evidence of 
natural generosity, a most refreshing and 
intellectual period was indulged in. Presi- 
dent Steinmetz spoke briefly to the effect 
that never before had a convention of this 
nature been opened under such pleasing 
conditions. He paid a gracious tribute to 
the people of Great Barrington and the 
adjacent cities for the unrestricted kind- 
ness with which they had endowed every 
effort, and prophesied that it would be 
long before the pleasant memories im- 
pressed by this occasion should be erased 
from the minds of every individual who 
had any part in them. 

The first paper called for was by Mr. 
F. G. Baum, of Stanford University, Cal- 
ifornia, on “Method of Compounding 
Alternating-Current Generators and 
Motors, Direct-Current Generators, Syn- 
chronous Motor-Generators and Syn- 
chronous Converters.” Mr. Baum un- 
fortunately was unable to be present, and 
his paper was comprehensively abstracted 
by Dr. F. A. C. Perrine. Dr. Perrine 
elaborated upon the essential points of this 
paper, and made notes from time to time 
in explanation of several points which he 
wished carefully to set forth. 

President Steinmetz then suggested 
that, following the usual custom, all of 
the papers for that day’s programme 
should be read in order, when the discus- 
sion would be taken up. He then called 
for a paper on “The Formula for Calcu- 
lating the Electro-Motive Force at Any 
Point of a Transmission Line for Alter- 


839 


nating Current.” This paper was written 
by M. Maurice Leblanc, of Paris, France. 
Mr. Steinmetz stated that it was the great 
pleasure of the Institute a few months 
ago to have the presence of M. Leblanc 
at one of its meetings, and that since that 
time he had not only become a member of 
the Institute, but was taking a deep per- 
sonal interest in the scientific progress of 
its members. M. Leblanc could not be 
present, and his paper was abstracted by 
Mr. Percy H. Thomas, of Pittsburg. Mr. 
Thomas, in explanation of his paper, said 
that there was no appreciable difference 
in time in the charging up of the far and 
near ends of an ordinary circuit. In 
special cases, however, and in the future, 
when long-distance lines would be very 
common, and especially in underground 
lines, there would be an appreciable dif- 
ference. The condition which causes this 
is the fact that the inductance and ca- 
pacity of the cable are distributed. M. 
Leblance arrives at a rigid statement for 
determining the voltage at any point of 
such a line under the conditions which 
he assumes. 

The next paper called for was on “The 
New Generating Plant of the Niagara 
Falls Power Company,” by Mr. Harold 
W. Buck, of Niagara Falls, N. Y. Mr. 
Steinmetz spoke of the progress that had 
been made in this great power plant, and 
said that it was always a pleasure to hear 
a report from the engineers of the Niagara 
Falls Power Company. It was the cus- 
tom, he said, to have such a paper read in 
full, and requested that Mr. Buck do so 
on this occasion. Mr. Buck then read 
his paper in full, and the conclusion of 
his reading was followed by the hearty 
applause of every one present. 

The next paper on the programme 
was “Notes on an Experiment with 
Single-Phase Alternators on Polyphase 
Circuits,” by Mr. C. O. Mailloux, of New 
York. Mr. Mailloux was not present at 
the session, and it was moved that the 
reading of this paper be postponed until 
he could have an opportunity to do so. 

President Steinmetz then read by title 
his paper on “Notes on the Theory of 
Synchronous Motors, with Special Ref- 
erence to Surging.” It was not his in- 
tention, he said, to read his paper, or even 
to abstract it. The conditions were such, 
he thought, that the engineer must find 
time to read such a paper and digest it 
quietly. He elaborated, however, on the 
conditions under which this phenomena 
occur, and in his customary forceful 
manner presented in a highly satisfactory 
manner a very clear version of his ideas 
upon this subject. 
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Professor L. A. Herdt, of Montreal, not 
being present, the reading of his paper, 
“The Predetermination of. Alternator 
Characteristics,” was postponed until the 
next session. 

After the reading of the papers, Presi- 
dent Steinmetz gave the floor to Secretary 
Pope, who read two letters of regret, one 
from Governor W. Murray Crane, of Dal- 
ton, Mass., and the other from the Hon. 
George B. Lawrence, member of Con- 
gress, of North Adams, Mass., expressing 
their regret at their inability to be present 
on this occasion. President Steinmetz 
then asked Dr. Perrine to lead in the dis- 
cussion. Dr. Perrine said that he had a 
letter from Mr. Baum, which was written 
for the purpose of answering enquiries 
which it was thought would arise. He 
suggested that he would read the letter 
and provoke enquiries. ‘This letter con- 
tained some further facts which were not 
brought out in Mr. Baum’s paper, and Mr. 
P. H. Thomas then made a few brief en- 
quiries with relation to getting rid of the 
sparking in a fifteen-kilowatt machine as 
against a 20U-kilowatt machine. M. 
Leblane’s paper was then very ably dis- 
“cussed, and then Professor Horace T. 
Eddy suggested that in reality the finding 
of the voltage at any point was more 
simple than the complex mathematics of 
the subject would seem to indicate, and 
that the solution might be made more 
easy by using the analogy of the hydro- 
dynamic principle. This, he thought, 
showed more clearly to the mind just what 
was going on in the electric circuit, and it 
seemed to him that this principle could 
be utilized to serve as a means of under- 
standing this phenomena. 

Dr. Perrine then took up the discussion 
upon Mr. Buck’s paper. He spoke of the 
difliculty of carrying the heavy shaft, and 
whether any change had been made in the 
thrust bearing. It seemed to him, he 
said, when visiting the plant with some 
western engineers, that the heavy shaft 
was running out of line. This, he thought, 
would bring about what was commonly 
known as crystallization, but was not 
crystallization, but the overcoming of the 
elastic limit. He asked if anything had 
been done to prevent what appeared to 
him to be wobbling. The question of the 
efliciency of the machine was also brought 
up. Mr. Buck, in reading his paper, had 
made the statement that the system of 
using a bench-board in combination with 
the switchboard had been carefully con- 
sidered, and had been rejected as imprac- 
ticable. Dr. Perrine agreed with Mr. 
Buck on this question, and, continuing, 
said that it was only in power stations 
which were so small that the switchboard 
would be adjacent to the bench-board that 
thia system would be of any practical 
benefit. He also thought that all recording 
apparatus should be in the superintend- 
ent’s office, and that, in his mind, there 
was no more reason for these instruments 
to be on a switchboard than a lightning 
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arrester. The switchboard attendant 
should not be burdened with the watching 
of any instrument but that which he was 
directly responsible for, and the super- 
intendent should have under his eye every 
instrument, the needles of which showed 
him at any time just exactly what he 
might expect. He thought also that the 
change from the external revolving field 
to the internal revolving ficld was a good 
one mechanically. 

In reply to Dr. Perrine’s remarks, Mr. 
Buck said that the thrust bearing had 
been taken care of by a special device of 
intricate design in the new plant, and that 
he thought the eccentricity which Dr. Per- 
rine had noticed was an apparent one only, 
due to the shaft being hollow and made 
of lapped construction. The efficiency of 
the main machines had not actually been 
found, but the guaranteed etliciency was 
somewhat over ninety-seven per cent. He 
then explained that the type of the gen- 
erating apparatus for the new plant was 
not in use in any other part of the United 
States, but had been used with great suc- 
cess in Switzerland and Germany. He 
explained the regulating principles em- 
ployed, and upon the question by Mr. 
P. H. Thomas as to whether his company 
would have to pay duty on the power sent 
into Canada, he said that the United 
States Congress and the Dominion Con- 
gress had come to a reciprocal agreement 
upon this point. He said that Congress 
argued that electricity was an imponder- 
able substance and could not be weighed, 
and was therefore not dutiable. 

Replying to an enquiry as to the prog- 
ress which had been made for the trans- 
mission of power to Toronto, and the com- 
parison of that climate for this distance 
with that of Southern California, which 
had been found so favorable for long- 
distance transmission, he said that nego- 
tiations were now pending, and that he 
thought the lines would be well under 
way by the summer months. This would, 
in all probability, be operated at from 
40,000 to 60,000 volts. He explained the 
construction of the transformers, which 
were wound, he said, with five similar 
coils, the same number of coils and insu- 
lation, each equipped -for 5,000 impressed 
voltage. He then explained how the 
ratios would be affected by the different 
connections by the coils and transformers. 
‘he company, he said, was experimenting 
with high-tension insulators of a novel de- 
sign, which were essentially five continu- 
ous petticoats on a hollow insulator. 
These were supported upon metal trun- 
nions, running a short way into the hollow 
insulator. These were being made of 
porcelain and glass, ranging from eight 
to fourteen inches in diameter. The con- 
struction of these insulators, he thought, 
was such that it was not probable that the 
cable would be punctured at any time, 
and that they would be as serviceable in 
wet weather as in dry, as the drip was pro- 
vided for at each point on the five turns 
of the petticoats. 

Mr. C. A. Adams, in speaking with 
reference to the paper by President Stein- 
metz, made a graphical explanation of the 
theory which he had used and found of 
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great success in his class work. This sys- 
tem, he said, he had never seen published 
to any extent, and his remarks on this 
subject were received with great satisfac- 
tion by those present. President Stein- 
metz then gave the floor to Mr. Stanley, 
who explained several features of the pro- 
gramme. 

A great many of the members present 
visited the works of the Stanley Instru- 
ment Company during the afternoon, and 
later a lawn tea was served at the beauti- 
ful residence of Mr. Stanley, at “Brook- 
side,” under the auspices of the Thursday 
Morning Club. 

The lawn party at Brookside was a 
great success. Mr. Stanley and members 
of the local committee and the Thursday 
Morning Club, under whose auspices this 
was held, received the guests. 

The lantern-slide entertainment at the 
town hall on Wednesday evening was 
largely attended, Messrs. Elihu Thomp- 
son, Martin, Jenks and others speaking 
and describing some very interesting 
pictures. 


THURSDAY'S PROCEEDINGS. 
[Special telegram to the ELECTRICAL REVIEW.] 


Great Barrington, June 19—President 
called the second meeting to order 
promptly at nine o'clock. The first paper 
on the programme was by A. H. Arm- 
strong, of Schenectady, N. Y., on “A 
Study of the Heating of Railway Motors.” 
Mr. Potter read a paper on the “Com- 
parative Acceleration Tests of Steam and 
Electric Traction,” by Messrs. B. J. 
Arnold, of Chicago, and W. B. Potter, of 
Schenectady. Mr. Mailloux being present 
at the time his paper, which was held 
over from yesterday, was read. This was 
discussed by Messrs. Steinmetz, Porter, 
Dion and others. Mr. Steinmetz de- 
scribed some experiments he had made in 
this subject some eight or ten years ago 
and illustrated them by graphic demon- 
stration on the blackboard. 

The extremely timely and important 
paper by Mr. Bion J. Arnold on the 
“Method of Ascertaining by Means of a 
Dynamometer Car the Power Required 
to Operate the Trains of the New York 
Central & Hudson River Railroad be- 
tween Mott Haven Junction and Grand 
Central Station, and the Relative Cost 
of Operation by Steam and Electricity,” 
was received with great interest and 
applause. 

In discussing the choice of system, Mr. 
Arnold concludes that the alternating- 
current railway motor will yet prove to be 
the most efficient, all things considered, 
for long-distance railway work. It has 
not yet, in his opinion, demonstrated 1ts 
ability to start under load as efliciently, 
or to accelerate a train as rapidly as the 
direct-current motor. Furthermore, di- 
rect-current motors, with their necessary 


auxiliaries, have become fairly well stand- 


ardized, and it is the only class of elec- 
tric railway apparatus available from the 
manufacturers of the United States with- 
out involving experimental work and 
large developing expense. In view of 
these facts and the probable necessity for 
rapid construction on the road under con- 
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sideration, he refrained from advising 
anything of an experimental nature, and 
therefore recommended the direct-current 
system in combination with the third- 
rail main line and overhead construction 
for the yards, all of which have proved 
their ability to meet the conditions im- 
posed by railway operation as far as mo- 
tive power is concerned. Had the length 
of the road under construction been con- 
siderably greater, and had it been possible 
to secure sufficient time to conduct ex- 
periments and invite demonstrations by 
manufacturers of alternating - current 
equipment, this class of apparatus would 
have been more seriously considered. A 
careful compilation of all the expenses 
entering into the operation of the present 
steam service was made, and a compara- 
tive total of relative costs secured, which 
is believed to be accurate, assuming that 
the present locomotives running between 
Mott Haven Junction and Grand Cen- 
tral Station should be abandoned, and the 
service now performed by them duplicated 
by electric locomotives. It is assumed that 
the electric locomotive will be operated by 
the same class of men as those who now 
operate the steam locomotives, and that 
they would receive the same rate of pay 
that they now receive. This condition is 
not favorable to electric traction, as it is 
not ordinarily necessary to have two men 
to operate an electric motor; but in Mr. 
Arnold’s judgment, it is not advisable to 
operate a service of this class under such 
exacting conditions without two mey on 
each locomotive. If the motor-car system 
should be adopted, as it probably would be 
were the electrical equipment extended 
beyond Mott Haven Junction, or if the 
forward guard or brakeman were allowed 
to take the place of the second man while 
passing through the tunnel and yards, a 
saving equivalent to his wages could 


thereby be effected. With two men of the 


same skill, as at present employed, the 
operating expenses per locomotive-mile, 
exclusive of fixed charges, but including 
water, labor, cost of cleaning and repair- 
ing the tunnel, and other expenses of lo- 
comotive operation, would be: For steam, 
28.05 cents; for electricity, 15.80 cents. 
The fixed charges per locomotive-mile, as- 
suming it now requires forty locomotives 
to perform the present service, and that 
thirty-three electric motors could per- 
form the same service, would be 1.13 cents 
for steam and 7.83 for electricity, making 
a total of 24.18 cents for steam, and 23.63 
cents for electricity. From these figures 
it appears that while there would be a 
slight annual saving in operating ex- 
penses in favor of electricity, it is not 
sufficient to warrant its adoption on the 
ground of economy in operation alone, 
although its adoption can be justified on 
other grounds. These figures could be 
made more favorable to electricity were 
an optimistic view of many of its advan- 
tages taken, and the probability is that 
practical operation will show a somewhat 
greater gain than here indicated. It is 
safe, however, to conclude that the saving 
in operating expenses by the electric sys- 
tem would be sufficient to offset the in- 
creased fixed charges due to the additional 
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investment made necessary by its adop- 
tion. 

After complimenting Mr. Arnold on his 
fine paper, Lieutenant Frank J. Sprague 
said he was glad that the New York Cen- 
tra] Railroad problem had been taken up 
in this manner, and that it agreed with 
his own investigations. He pointed out 
that the vital question—and one of im- 
mediate importance—was that of safe 
operation rather than that of economy. 
On account of the peculiar nature of the 
problem, if the New York Central Rail- 
road should wait until improvements in 
electrical apparatus should show a ma- 
terial saving in operation, steam would 
remain the motive power in the tunnel. 
The abolition of steam, smoke and what 
was of almost equal importance, the 
adoption of electrical instead of hand- 
operated controllers, leaving the en- 
vineer absolutely free to devote himself 
to the safe piloting of the train, would 
ensure an element of safety, even at higher 
speeds, that would make puerile predic- 
tions of holocausts. The problem, he 
thought, was twofold—first, the replacing 
of the great variety of existing locomo- 
tives, built for all kinds of service, by 
units of one or: two classes of electric 
locomotives, to take the place of steam 
locomotives at some convenient point 
above Mott Haven, and second, the haul- 
ing of suburban service by individually 
equipped motor cars under the multiple 
unit system. The whole problem, of 
course, should be worked out in connec- 
tion with the many civil engineering and 
railway problems necessarily presented by 
the limited yard room now existing at the 
Grand Central Station. Dividends should 
be looked for, not so much in the saving 
of cost of operation as in the increase of 
traffic. Mr. Sprague concluded by stating 
that he was perfectly prepared, as he had 
no doubt others in the room were, to un- 
dertake within six months, as a special 
problem, the hauling of a 700-ton train 
from Mott Haven to Forty-second street 
under conditions of safe and efficient oper- 
ation at schedule, although, of course, any 
general equipment would require two or 
three years to be carried to conclusions. 

A letter of regret was read from Presi- 
dent-elect Charles F. Scott, who is at 
present in Berlin. 

Mr. C. O. Mailloux read his paper on 
“Notes on Railway Speed-Time Curves,” 
which was ably discussed. 

The lecture by Dr. Arthur E. Ken- 
nelly, of Philadelphia, on “Wireless 
Telegraphy” before the Thursday Morn- 
ing Club and their guests at Kellogg Hall 
was attended very largely, and the subject 
was received with very great interest. 

An organ recital was given this after- 
noon at the “Barrington House” by Mr. 
Searles to visiting members of the Insti- 
tute and their ladies. A few special in- 
vitations were also issued to others than 
Institute members, and a splendid pro- 
gramme was played by Mr. Henry Rowe 
Shelley. 

The assembly ball at the town hall was 
very successful, and a large number of 
the members and ladies and many of the 
local people greatly enjoyed this event. The 
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town hall was elaborately decorated with 
festoons of evergreens and colored electric 
lights. The emblem of the American In- 
stitute of Electrical Engineers was repro- 
duced in illuminated colored bulbs on the 
front of the hall producing a splendid 
effect. 

The programme for Friday and Satur- 
day is as follows: 

FRIDAY. 

Friday, June 20, 9 o’clock—Papers 
and discussions upon general topics as 
follows: 

11. “The Function of Series and 
Shunt Resistances in Lightning Ar- 
resters,’ by Mr. Percy H. Thomas, of 
Pittsburg, Pa. 

12. “A New Photometer for Incandes- 
cent Light and Similar Sources,” by Pro- 
fessor C. P. Matthews, of La Fayette, Ind. 

13. “A New Type of Current-Tracing 
Instrument,” by Professor R. B. Owens, 
of Montreal. 

14. “Energy Loss in Commercial Insu- 
lating Materials When Subjected to High- 
Potential Stress,” by Mr. C. E. Skinner, 
of Pittsburg. l 

15. “The Electrostatic Wattmeter in 
Commercial Measurements,” by Mr. 
Miles Walker, of Pittsburg. 

16. “Report of Committee on Stand- 
ardization,’ by Dr. A. E. Kennelly, sec- 
retary. 

Friday afternoon, by courtesy of the 
Stanley Electric Manufacturing Com- 
pany a special train will take the party 
to Pittsfield, where the works of that com- 
pany will be visited and a lawn tea served 
at the home of Dr. F. A. C. Perrine. In 
the evening the Institute will be enter- 
tained at the Maplewood as the guests of 
Mayor England and the Board of Alder- 
men of the city of Pittsfield. 


SATURDAY. 


Saturday, June 21, closing session, 9 
A. M.—Papers and discussion upon the 
education of an electrical engineer. 

17. Opening address upon the general 
subject, by President Steinmetz. 

18. “The Present Status of Electrical 
Engineering Education in the United 
States,” by Dr. Samuel Sheldon, of the 
Polytechnic Institute of Brooklyn, N. Y. 

19. “The Equipment of an Electrical 
Engineering Laboratory,” by Professor 
R. B. Owens, of McGill University, Mon- 
treal. 

20. “Electrical Engineering Courses at 
College,” by Professor William Esty, Le- 
high University, Bethlehem, Pa. 

21. “The Education of an Electrical 
Engineer,” by Mr. Harold W. Buck, of 
Niagara Falls, N. Y. 

22. “The Electrical Engineering 
Courses at College,” by Mr. E. B. Ray- 
mond, of Schenectady, N. Y. 

Manager Bruce, of the new Hotel As- 
pinwall, at Lenox, has extended to the In- 
stitute the courtesies of his house for 
dinner Saturday afternoon, with trans- 
portation to and from Lenox station to 
all who desire to visit this charming re- 
sort in the Berkshire Hills. Those who 
can spare the time will not only enjoy a 
beautiful trip but may desire to extend 
their stay over Sunday. 
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Concentration. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

In reading over a recent number of the 
ELECTRICAL REVIEW, I was much inter- 
ested in the editorial on “A Neglected 
Branch of Study.” It is admirable 
throughout, but there is one very im- 
portant point which is overlooked in our 
preparatory schools, and which results in 
making the work in colleges and technical 
schools, and even in after life, much more 
difficult. I refer to the desirability of 
impressing upon the boys of the higher 
preparatory schools the necessity of “Con- 
centration” upon any work they may have 
in hand. This I have found, practically, 
makes a vast difference in the results ob- 
tainable. 

The boys in colleges may devote ample 
time to their studies, but they do not get 
commensurate results because the neces- 
sity for concentration upon the work in 
hand has not been duly impressed upon 
them. 

These habits once acquired will make 


the other colleges and technical schools 
much easier, and will make the boys more 
effective and efficient when they enter 
upon their work in life. In my opinion, 
too much stress can not be laid upon the 
acquirement of this habit in the prepara- 
tory schools. 

The acquirement of this, combined with 
the habit of thinking concisely and ex- 
pressing themselves so in writing and in 
speech, will go far to produce men who 
will secure the maximum results in their 
life’s career. E. L. ZALINSKI. 
222 Fifth Ave., Capt. U.S.A. (Ret’d). 

New York, June 10. 
<> e—a 
Electrical Contractors’ Association of 

New York. 


The second annual meeting of the 
Electrical Contractors’ Association of 
New York will be held at Albany on July 
15, under the auspices of the Eastern 
New York Electrical Contractors’ Asso- 
ciation, the headquarters being at the 
Ifotel Ten Eyck. A directors’ meeting at 
9 a. M., July 15, will be followed imme- 
diately by a meeting of the delegates. At 
12 o’clock noon a trolley ride will be 
taken to Schenectady, where the works of 
the General Electric Company will be in- 
spected and a lunch served. It is pro- 
posed to return by the way of Troy and 
Watervliet, if the trolley road now in 
course of construction is completed. At 
S P. M. of the same day the delegates will 
leave by the steamer Adirondack for a 
trip to New York city, and it is proposed 
that a banquet be served on the boat alter 
leaving Albany. Speeches will be made 
by the members of the different associa- 
tions, and Mr. Charles L. Eidlitz, presi- 
dent of the National association, will act 
as toastmaster. 
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A Press Outing on the Erie Railroad. 
Mr. D. W. Cooke, general passenger 
agent of the Erie Railroad, took a party 
of newspaper men and ladies to Buffalo 
and Niagara Falls last week. The outing 
extended over three days, and was most 
pleasant throughout. Mr. A. A. Schantz, 
general passenger agent of the Detroit & 
Buffalo Steamboat Company, took the 
party from Buffalo to Detroit and return 
on the fine new lake steamer, Eastern 
States. The trip was a source of much 
enjoyable sightseeing and recreation. 

At Buffalo, after an early breakfast 
at the Ellicott Club, and a drive through 
the city, a special Erie train took the 
party to Niagara Falls, where, on specially 
provided parlor trolley cars, the Canadian 
side and the Gorge Road were visited. 
After a bountiful luncheon at the Inter- 
national Hotel, Niagara Falls, and a 
drive, the return was made to Buffalo over 
the Buffalo & Niagara Falls electric line 
in record-breaking time. General Super- 
intendent Bert L. Jones, of the Gorge 
Road, accompanied the party. The usual 
time of this trip is one and one-half hours, 
and on this occasion it was made in an 
hour and sixteen minutes. The party was 
joined at Buffalo by Mr. H. T. Jaeger, 
general agent of the passenger department 
of the Erie Railroad at that point. 

On board the steamer Eastern States 
Thursday and Friday nights impromptu 
entertainments were arranged by Mr. 
Cooke and Mr. Jaeger. The ladies caught 
the spirit of the informal and enjoyable 
occasion, and participated not only in the 
singing, but in the story-telling as well, 
to the enjoyment of every listener. “The 
Life of Murphy, or Twice-Told Tales” 
was presented as a one-star tragedy by Mr. 
J. R. Youatt, of the Associated Press. 
Several familiar stories were related by 
some daring newspaper spirits, which were 
welcomed by singing “Ain’t It a Shame,” 
“Should Old Acquaintance Be Forgot,” 
etc., in which all joined. 

In Detroit, the party participated in 
trolley and tally-ho rides, and were en- 
tertained at a midday frog and fish ban- 
quet given at the Cadillac Hotel by Mr. 
Schantz. 

The ride from Buffalo to New York on 
Saturday proved to be a very enjoyable 
day trip. The beautiful scenery of the 
picturesque Erie road was never more in 
evidence, as the result of the recent rains. 
Several record-breaking miles were made, 
with a member of the press occasionally on 
the locomotive, but fortunately not hold- 
ing the lever, but rather holding on to the 
sides of the cab and mentally wondering 
how in the world he ever decided to ven- 
ture to ride on the dizzy engine. At the 
beautiful Portage Falls the entire party 
was photographed by Mr. Lucky, of 
Leslie’s Weekly, with the engine as the 
background. 
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A brief visit at Shohola Glen, where a 
band extended a welcome of various kinds 
of music, and where girls dressed in 
American flags presented bouquets to the 
visiting ladies, completed the day’s enjoy- 
able incidents. j 

Before breaking up, formal resolutions 
were adopted, expressing in cordial terms 
appreciation of Mr. Cooke’s courtesy in 
giving this outing. These were presented 
on the train by Mr. Powers, of the Journal 
of Commerce, to which Mr. Cooke re- 
sponded in a graceful little speech. At 
Detroit, also, a resolution of thanks was 
voted Mr. Schantz. 

A more enjoyable occasion, or one 
more agreeably and thoughtfully carried 
out, could not be imagined, and none of 
this particularly congenial party will ever 
forget the many interesting events of this 
rail and water ride under the care of Mr. 
D. W. Cooke, of the Erie Railroad. Mr. 
Frank Presbrey assisted Mr. Cooke in 
making the arrangements for the trip, 
and both gentlemen are to be congratu- 
lated over its pronounced success. The 
new compartment cars, hereafter to be run 
on the Erie Railroad between New York 
and Buffalo, were provided for the trip 
out. The inauguration of these modern 
cars is another evidence of the enterpris- 
ing management of the Erie passenger 
service by Mr. Cooke. 

The rest of three days from arduous 
work was too much for several of the 
gifted newspaper men of the party, and 
several poems and other alleged literary 
productions were sprung upon the party 
at different times. The guilty ones were 
not always easily discovered, but the finger 
of suspicion pointed very strongly to 
Pomeroy Burton, of the World, and Ed- 
ward P. Call, of the Evening Post. Prob- 
ably there were others, as Palmer, of the 
Commercial Advertiser, and Gardiner, of 
the Journal, looked too innocent at times. 

The members of the party were: Mr. 
D. W. Cooke, G. P. A. Erie R. R.; Mr. 
W. L. Derr and Miss Derr, Erie R. R.; 
Mr. and Mrs. Edward P. Call, N. Y. 
Evening Post; Mr. Henry Loewenthal, 
N. Y. Times; Mr. and Mrs. Fred Perry 
Powers, N. Y. Journal of Commerce; Mr. 
and Mrs. Pomeroy Burton, N. Y. World; 
Mr. and Mrs. James Martin, N. Y. 
Tribune; Mr. and Mrs. J. R. Youatt, 
Associated Press; Mr. and Mrs. William 
Ray Gardiner, N. Y. Journal; Mr. and 
Mrs. L. B. Palmer, N. Y. Commercial 
Advertiser; Mr. and Mrs. J. G. Carpenter, 
Brooklyn Hagle; Mr. Vincent Cooke and 
Miss Cooke, N. Y. Press; Mr. and Mrs. 
Frank Presbrey; Mr. Fred Knowles, 
Brooklyn Times; Mr. H. L. Bridgman, 
Brooklyn Standard Union; Mr. Charles 
W. Price and Miss Leonice E. Price, 
ELecrricaL Review; Mr. and Mrs. Wm. 
P. Hamilton, Marine Journal; Mr. Frank 
Hoyt and Miss Hoyt, Outlook; Mr. and 
Mrs. T. B. De Veau, Harpers Weekly; 
Mr. and Mrs. Felix Lamond, Churchman; 
Mr. J. A. McKay and Mrs. McNeir, Town 
and Country; Mr. and Mrs. Louis Cassler, 
Cassier’s Magazine; Mr. William Ban- 
croft, Outing, and Mr. G. W. Lucky, 
Leslie's Weekly. 
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Telephone Apparatus_l. 


New and Standard Designs from the Leading Manufacturers of Telephone and Kindred Apparatus. 


Improved Telephone Apparatus. 


The Holtzer-Cabot Electric Company, 
of Brookline, Maas., has recently added 
some very important improvements in 


Fie. 1.—Ness AUTOMATIC DEsk SET. 


telephone apparatus to its long list of suc- 
cessful and popular manufactures. In 
the accompanying illustrations are shown 
the new Ness automatic desk set and a 
new double-wound machine and a new 
inotor-generator. 

The Ness automatic desk set, Fig. 1, 
is the company’s latest style of desk in- 


Fig. 2.—DouBLE-WouND MACHINE. 


strument. It is equipped with a pedestal 
similar to that used in the ordinary single 
line telephone, and with the switch mech- 
anism of the Ness automatic system lo- 
cated in the base. By combining the Ness 


automatic switch with a desk set of this 
character, the company claims to have a 
very convenient and ornamental instru- 
ment, and believes that it will be received 
with great popular favor. In operation 
the mechanism which affects the restora- 
tion of the switch is very ingeniously 
brought about, the actual method of con- 
struction being extremely simple. The 
lever of the selective switch is adapted to 
be rotated over various contact buttons, 
being held in any position to which it has 
been rotated by means of a ratchet wheel 
which is connected by a spring pawl. 
Upon the short-arm hook of the lever, 
which forms a normal support of the re- 
ceiver, a pivoted dog engages a notch in 


under the pin carried on the pawl, thus 
holding it out of engagement with the 
ratchet wheel until the rotation of the 
lever is completed. At this point a cam 


on the under side of the ratchet wheel — 


pushes the dog out of engagement with the 
pin, and thus allows the pawl to drop into 
position against the ratchet wheel. No 
matter whether or not the user thinks to 
return the switch to its home position, any 
action on his part is compensated by the 
switch-arm returning of its own accord to 
the other position as he hangs up his 
receiver. 

The double-wound machine shunt in 
Fig. 2 is of an entirely new size. It con- 
sists of a double-wound armature, the 


Fic. 8.—NEw Size MoTor-GENERATOR. 


the pawl, when the receiver is replaced 
upon the hook, and leaves the pawl out of 
engagement with the ratchet wheel, thus 
allowing a spiral spring to return the 
switch lever to its right-hand position in 
contact with the home button. After rais- 
ing the pawl out of the ring on the ratchet 
wheel, the dog slips out of the notch on 
the pawl, thus allowing the latter to re- 
turn into contact with the ratchet wheel, 
in order to be ready for the next use of 
the telephone. 

In order, however, that the pawl may 
not engage the ratchet before the lever 
has fully returned to its normal position, 
a second dog is provided which is pressed 
by a spring so as to occupy a position 


primary being run upon a direct-current 
circuit and the secondary delivering alter- 
nating and pulsating current for ringing 
purposes in connection with central en- 
ergy telephone systems. The alternating 
current is delivered at a voltage of about 
eighty and a frequency of about 1,000 
cycles per minute. 

Outside of the collector rings is a third 
ring which is formed of two segments of 
unequal length. These are connected up 
to the secondary winding in such a way 
that they deliver with half the wave of 
each cycle. They are connected up to the 
binding-posts in such a way, however, that 
while a certain binding-post will be posi- 
tive with respect to one of the pressures 
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bearing upon this ring, it will be negative 
with respect to the other. This form of 
mechanism is used in connection with 
bells of special construction which re- 
spond only to the pulsating wave, an ar- 
rangement which greatly increases the 
scope of the party-line system of tele- 
phone. 

The motor-generator shown in Fig. 3 
consists of two machines coupled on one 
` base. Its province is quite similar to that 
of the double-wound machine, except that 
the primary and secondary are separated 
by insulating material, making it suitable 
for circuits whose voltage is higher than 
220. This also is equipped with a pul- 
sating ring, so it will deliver both alter- 
nating and pulsating current. This is an 
unusual size for machines of this class, 
having one-half horse-power frame and 
delivering between 250 and 300 watts. 

ee 


The Smallest Multiple Spring Jack. 


A piece of apparatus, shown for the 
first time and one that received a great 
deal of attention from prominent tele- 
phone men at the Interstate Telephone 
Comvention, recently held in Chicago, was 
a three-tenths of an inch centre multiple 
spring jack, built by the Kellogg Switch- 


A New RINGER. 


board and Supply Company, Chicago, Ill. 
The jack is known as a two-con- 
ductor jack, and is built of the 
best grade of hard rubber, brass and Ger- 
man silver. There being only one spring 
in the jack and two contacts in the plug, 
the three-tenths of an inch jack can be 
built substantially and have as high insu- 
lation resistance as most jacks on three- 
eighths of an inch centres. 

This type of jack will be used in the 
18,000-line switchboard, which this com- 
pany is building for the Frontier Tele- 
phone Company, Buffalo, N. Y., also in 
the 15,000-line board, being built for the 
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Home Telephone Company, Los Angeles, 
Cal. 

An illustration of the amount of work 
involved in building the multiple jacks 
alone for a 15.000-line board may be 
gained by the following brief facts: 

The ultimate number of spring jacks 
required for a board of this size is 645,- 
000. The ultimate number of strips of 
multiple jacks is 32,250. The spring 
jacks for the ultimate equipment, placed 
one on the end of another, would reach 
thirty and one-half miles. The strips of 
multiple jacks, placed one on the end of 
another, would reach three and one-half 
miles. The total number of strips (32.- 
500), even though only three-tenths of an 
inch thick, piled one on top of the other, 
would make a column 81214 feet high. 

In the accompanying illustration 1s 
shown a new ringer recently placed upon 
the market by this company and which is 
a decided novelty to the telephone public. 
The company states that it is only after a 
study of this subject, extending over a 
long period of years, that it has been pro- 
duced. This new ringer embodies the de- 
cidedly new feature of letting the armature 
remain in its place and causing the pole- 
pieces to move toward or from it when 
the adjustment is made. Screw exten- 
sions are placed in the end of each core, 
which may be readily moved toward or 
from the armature by an ordinary wrench, 
and afterward locked in place by a lock 
nut, both of which are shown in the illus- 
tration. It is at once the simplest form 
of adjustment ever produced, and is not 
only substantial, but affords an extremely 
delicate adjustment. The ringer has been 
made self-contained. The gong-posts are 
mounted on the same frame as the ringer 
magnets, and no dependence need be 
placed on wood screws entering the lids 
of the generator box for maintaining the 
adjustment of the gong. 

-ed 
A Mine and Railway Telephone Set. 

The mine and railway telephone set 
which is shown in the accompanying illus- 
tration has been made by the Stromberg- 
Carlson Telephone Manufacturing Com- 
pany, of Chicago, Ill, with the special 
intention of meeting the conditions of 
bad weather and severe usage which this 
service entails. The iron box which pro- 
tects the telephone proper is claimed to 
be absolutely water-tight and weather- 
proof. The ringers are mounted in the 
upper part of the box, with an opening 
at each side, so that the call may be heard 
at some distance from the telephone. 
These openings are so arranged that the 
apparatus is protected not only from the 
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weather, but also from mechanical injury 
due to a mischievous desire on the part 
of any one to insert sticks through the 
opening or to meddle otherwise. 

The talking and calling apparatus is 
particularly arranged to suit the purposes 


MINE AND RAILWAY TELEPHONE SET. 


for which the telephone is supplied, and 
is located in the lower portion of the box. 
In mines and in bridged railway tele- 
phone service a wooden box contains all 
of the apparatus. Ample space is pro- 
vided in the outer box for the removal of 
the receiver and the turning of the crank. 

The cover of the box fits tightly over a 
rubber gasket, and when the door is closed 
the box may be placed in exposed condi- 
tions and continue to give reliable service 
under the most severe operations. Four- 
inch gongs are employed, it having been 
the experience of this company that bells 
of this size can be heard at a sufficiently 
great distance for all practical purposes. 
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A Portable Lineman’s Testing Set. 


The testing set shown in the accom- 
panying illustrations is a complete long- 
distance instrument manufactured by the 
Electric Appliance Company, Chicago, Ill. 
It is equipped with a powerful three- 
magnet generator double-pole receiver, the 
Eaco Bell type solid-back transmitter, in- 
duction-coil buzzer and two cells of dry 
battery. 

The weight complete is eleven and one- 
half pounds, and it measures six and one- 


half by seven and one-half inches. In de- 


signing this instrument, the company has 
made a special effort to consider the im- 
portant factors of weight and size. The 
generator is equipped so that it furnishes 
a direct pulsating current or the regular 
alternating current, the object being that 
when a lineman in testing may not desire 
to call a subscriber, a switch is manipu- 
lated on top of the box, and on the gener- 
ator being turned a direct current is given 
which will not ring the polarized bell on 
the subscriber’s telephone, but will throw 
the drop or indicator on the switchboard. 

The receiver is cut in in series with the 
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buzzer so that it is not absolutely neces- 
sary to depend on the buzzer alone for re- 
ceiving a signal. In testing, a receiver is 
much more sensitive than any ringing 
movement. This instrument is what 
would be commonly called a series in- 
strument, but a special coil of high re- 
sistance wire is provided, so that in listen- 
ing for a test ring on bridging or party 
lines all the current will not flow through 
the testing set. A switch is provided 


which, when closed, short-circuits or cuts 
out this resistance. The company claims 
to have accomplished this result in this 
instrument, which wi!l answer for both 
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Fic, 1.—INTERIOR VIEW OF PORTABLE LINE- 
MAN’S TESTING SET. 

series or bridging work, and which is prac- 

ticable, durable, compact and light in 

weight. Each instrument, as may be 

plainly seen from the illustrations, is pro- 

vided with a heavy leather carrying strap. 

Fig. 2 is the standard switchboard 
made by this company. This is equipped 
with the company’s visual signal, and is 
designed for use without the old-type 
drop or falling shutter. When a sub- 
scriber calls, the signal appears as a 
bright indicator, and locks until the oper- 
ator answers the call by plugging in, when 
the indicator is released and the signal 
immediately disappears. This can not 
happen, however, until the operator an- 
swers the call, nor can a signal appear un- 
less a subscriber calls. A sudden jar of 
the board will not cause the number to 
indicate, as is the tendency with the old- 
style drop. The jack and signal are self- 
contained and self-restoring, and are 
mounted five on a strip, which measures 
eight and one-quarter by one and five- 
eighths inches. 

The “Eaco” jack and line signal com- 
bined, which is called the “visual line 
equipment,” can be removed from the 
switchboard separately and independently 
of any other line equipment by the simple 
method of removing a nut which acts as 
the jack bushing on the front of the board, 
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and taking the target off the armature 
line. When the line equipment is re- 
moved from the board the signal lines 
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Fic. 2.—STANDARD SWITCHBOARD. 


may he removed by simply unsoldering 
the leading-in wire and pulling the coil 
out endways. The armature remains ad- 
justed in the line equipment, and the re- 
moval of the coils does not in any way 


interfere with the armature, which stays. 


Fie. 3.— PLUG. 


in position. The locking device is new 
and novel, a small permanent horseshoe 
magnet being fastened to the bottom of 


Fie. 4.—VisuaAL LINE EQUIPMENT. 


the jack in such position that when the 
armature is attracted by the line coils to 
the electromagnet it sticks or freezes to 
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the permanent magnet and holds the tar- 
get or indicator in view until the call is 
answered and the plug is inserted in the 
jack. The plug engages a plunger in the 
jack, which in turn pushes the armature 
away from the permanent magnet, and 
restores the signal to its former position. 
Fig. 3 gives a very good idea of the plug, 
and Fig. 4 shows the complete visual sig- 
nal line equipment. 

The clearing-out drops are of the tubu- 
lar-armored type, and are wound to a 
resistance of 500 ohms. The ringing and 
listening key is provided with platinum 
contacts throughout, and is entirely dust- 
proof. The plug is so constructed that no 
brass parts are exposed on the outside, 
which obviates the possibility of the oper- 
ator receiving a shock. The sleeve of 
this plug is grooved on the outside, and 
is made from tough, black fibre, well 
polished. The sleeve screws on to the 
body of the plug, and is not fastened with 
any set screw from the outside. 
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A New Private Line Telephone. 


The accompanying illustration shows a 
new idea in a monoplex telephone which 
has been brought out by Atwater Kent, 
of Philadelphia, Pa., for private line serv- 
ice. A large amount of time and con- 


PRIVATE Ling TELEPHONE. 


siderable effort have been put forth to de- 
velop this instrument, and the maker feels 
that in presenting the monoplex he has 
a well-constructed instrument which will 
become very popular in use. This tele- 
phone will talk over a distance of three 
miles, and is admirably adapted for use in 
offices, factories, hotels, apartments and 
private houses. 

The receiver is of the watch-case 
type, and, aside from the rubber cap, is 
practically in one piece. The hook has a 
long lever, consequently a maximum 
motion at the contact with the least mo- 
tion of the hook. All connections are 
soldered, and the panel-poste are marked 
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so that no skill is required in setting up 
and connecting the instrument. The hook 
contacts are compact, and they are so ar- 
ranged that there is little chance of their 
being thrown out of adjustment. Two 
wires only are needed between the two in- 
struments, and so that anybody with ordi- 
nary mechanical skill may set them up, 
complete directions are issued by the 


manufacturer. 
(renin = >> 


Telephone Protectors. 


A suitable protector for telephone cir- 
cuits, to answer all requirements, must 


DIAGRAM OF TELEPHONE PROTECTOR CONNECTIONS. 


provide an easy path to earth for the 
static discharge of lightning, and must be 
provided with a fuse capable of satisfac- 
torily handling any discharge occasioned 
by a cross with a lighting or power cir- 
cuit, and, further, the device must be so 
sensitive that it will operate in case of a 
partial cross resulting in the establish- 
ment of minute or so-called sneak cur- 
rents which will destroy the apparatus if 
not intercepted. 

The protector which is manufactured 
by the D. & W. Fuse Company, the con- 
nections of which are shown in diagram in 
the accompanying illustration, is the re- 
sult of constant study of this subject 
during a period of several years. It is 
designed more particularly for use on sub- 
scribers’ premises, and is manufactured in 
both double and single-pole. types for 
metallic and grounded circuits respec- 
tively. Referring to the illustration, 
which shows the construction of the de- 
vice with its connections for both single 
and double-pole, the high-tension fuse, 
A, is connected in series with the sneak 
coil, B, the two being shunted to earth 
through the carbon plate diverter, C, 
which is normally open. The fuse is con- 
structed upon the same principle aa the 
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non-arcing, high-tension fuse made by 
this company, and is capable of handling 
any current up to a short-circuit at 3,000 
volts without arcing or flash. 

The sneak coil is extremely simple and 
effective, and possesses a very great de- 
gree of sensitiveness and accuracy. These 
are made to operate on from one-tenth of 
an ampere up to one-half of an ampere. 

The lightning arrester is of the carbon 
plate type, consisting of a carbon block 
separated from the ground-plate by mica 
or by an insulating water-proof film. 
With the mica an air-gap of 0.008 of an 
inch is provided, whereas with 
the film but 0.0025 of an inch 
separates the carbon from the 
ground-plate. To refer again 
to the diagram, the carbon 
blocks are designated by C, 
and the insulating films by F. 
The entire arrester is en- 
closed in a metallic casing 
which prevents the accumula- 
tion of dust which has fre- 
quently been found to cause 
trouble, and also guards 
against any risk from the ig- 
nition of lint or flying par- 
ticles during the instant when 
the discharge occurs across the 
plates. 
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New York Electrical Society’s Annual 
Meeting. 


There was a large attendance at the 
dinner of the New York Electrical So- 


- clety, at the Café Boulevard, on June 12. 


After dinner was held the annual meeting 
for the election of officers, which resulted 
as follows: President, Dr. Samuel Shel- 
don; vice-presidents, H. A. Lardner (re- 
elected), Geo. Herbert Condict (re- 
elected), H. V. A. Parsall (reelected), 
W. I. Donshea, Hobart D. Betts and 
W. S. Barstow; secretary, G. H. Guy (re- 
elected) ; treasurer, H. A. Sinclair (re 
elected). 

The secretary’s report showed that the 
year started with 611 members, 134 mem- 
bers have been elected during the year, 17 
have resigned and 265 have been struck 
off the rolls for non-payment of dues. 
This leaves an existing membership of 
513. The report of the treasurer showed 
that there was a balance in the treasury of 
$206.77. = 


The Franklin Institute. 


The bulletin for the month of June, is- 
sued by the committee on meetings, con- 
tains several topics of interest to the elec- 
trical fraternity. For Wednesday, June 
18, at 8 P. M., the following papers have 
been arranged: “Viscose and Its Applica- 
tions,’ by Dr. J. Merritt Matthews, of 
Philadelphia; “The Heany Enclosed Arc 
Lamp,” by Mr. J. Allen Heany, of Phila- 
delphia. 
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CONVENTION OF TELEPHONE MEN. 


THE INDEPENDENT TELEPHONE ASSOCIA- 
TION OF THE UNITED STATES MEETS IN 
PHILADELPHIA NEXT WEEK. 


The sixth annual convention of the In- 
dependent Telephone Association of the 
United States will be held in the city of 
Philadelphia on June 24, 25 and 26. The 
headquarters will be at the Hotel Walton, 
and the convention will be called to order 
at ten o’clock Tuesday morning. The ses- 
sions will be held in the Palm Roof Gar- 
den of the Hotel Walton. Tuesday after- 
noon will be devoted to sightseeing about 
the city. The business session will be held 
on Wednesday morning, and this is to be 
followed by a tally-ho ride up the Wissa- 
hicken on Wednesday afternoon. On 
Thursday morning another business ses- 
sion of the convention will be held, at 
which time the election of officers will 
take place, and at the close of the con- 
vention an excursion will be given to At- 
lantic City. 

Mayor Samuel H. Ashbridge, of Phila- 
delphia, will make the address of welcome, 
and the response will be made by the 
Hon. S. P. Sheerin, secretary of the asso- 
ciation, which will be followed by the 
annual address of the president, the Hon. 
James S. Thomas. 

The following papers will be read: 

“The Telephone Situation in the North- 
east,” by L. A. Goudy, Northeastern Tele- 
phone Company, Portland, Me.; “The 
Telephone Situation in the Northwest,” 
by C. H. Judson, Twin City Telephone 
Company, Minneapolis, Minn.; “How 
They and We Do Things in Massachu- 
setts,’ by Nathl. N. Spofford, People’s 
Telephone Company, Haverhill, Mass. ; 
“The Financial Status of the Independent 
Telephone Movement,” by Hon. H. D. 
Critchfield, Cleveland, Ohio; “Where We 
Were and Where We Are,” by Hon. L. J. 
Hackney, Indianapolis, Ind.; “The Inde- 
pendent Telephone Situation in the 
West,” by C. E. Wells, Marion, Kan.; 
“The Independent Telephone Situation 
in the Southwest,” by Z. B. Campbell, 


Lone Star Telephone Company, San An-. 


tonio, Tex. 

The Keystone Telephone Company, of 
Philadelphia, and other independent tele- 
phone companies of Pennsylvania desire 
to extend some social courtesies to the 
delegates, and they have been assured that 
their invitations will be accepted. 

The railroads have granted a rate of 
one and one-third fare to Philadelphia 
and return. Delegates attending the con- 
vention will be required to pay full fare 
going. They should secure proper cre- 
dentials from their local ticket agent, 
which, when stamped by the special agent 
(who will be in the convention hall on 
Thursday) and presented to the ticket 
agent at Philadelphia, will entitle them 
to return for one-third of the regular fare. 

The local committee is Samuel E. Way- 
land, Robert H. Foerderer and Charles E. 
Wilson. Mr. Wayland, chairman of the 
committee, may be addressed at the Key- 
stone Telephone Building, Philadelphia, 
Pa. j 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRI 


Incandescent Lamps and Decoration. 

At the recent convention of the National 
Electric Light Association there were some 
interesting points brought out by several 
competent speakers as to the value and the 
increasing popularity of small incandes- 


cent lamps as a means of effective deco- 
rating. Several places at convention 
headquarters were elaborately festooned, 
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INDUSTRIAL SECTION. 


APPARATUS. 


pointed terminals in the frosted bulb 
make connections with the conductors of 
opposite sign. 

A study of the engraving brings out 
very clearly the fact that justice can not 
be done with ordinary reproducing ap- 
paratus. Only those lamps which were 
equipped with white bulbs show very 
plainly in the photograph, those equipped 


SNAPSHOT-PHOTOGRAPH, SHOWING ELECTRICAL DECORATIONS IN CORRIDOR OF GRAND 
Hote, CINCINNATI, OHIO. 


and ample opportunity was given to the 
delegates and attendants to witness the 
facility and completeness with which dis- 
plays could be accomplished. 

From the accompanying illustration a 
faint idea may be conceived of the deco- 
rations in the corridor of the Grand Hotel 
at Cincinnati. This was accomplished by 
means of the “Elblight” system manu- 
factured by the National Improvement 
Company, of New York city. The system 
consists essentially of twin conductors 
heavily insulated with self-healing ma- 
terial. Approximately 300 very fine wires 
are meshed in these cables, and two sharp- 


with green bulbs showing as mere specks, 
and not as luminous objects. The effect, 
however, in reality, is one of great beauty, 
and elicited warm praise for those who 
had this excellent work in charge. 
dapat asses 
Electrical Equipment for Coal-Hoist- 
ing Towers. 


The problem of fuel supply in great 
power-houses is one which has given the. 
engineer much reason for thought and the 
exercise of careful judgment. There are a 
number of power-houses in New York, 
Baltimore and other cities which are far 
from the sources of fuel supply, and 


CAL AND MECHANICAL 


whose consumption of fuel each day is 
greater than any one ordinarily conceives. 
The handling of this fuel is a problem 
of serious moment. It must be done with 
certainty and celerity, without excessive 
noise or dirt and at a nominal cost. 


In the new boiler house, now building, 
of the central power station of the United 
Railway and Electric Company, Balti- 
more, Md., thirty-two 500-horse-power 
Babcock & Wilcox boilers are to be located 
on two floors and in two sections. Four 
stacks, 200 feet in width and 13 feet in- 
side diameter, divide the entire building 
into two parts with batteries on either 
side. Above the boilers are two coal 
storage bins with a capacity of 6,000 tons. 
Each bin is 32 feet wide, 24 feet deep and 
128 feet long. 

The arrangement of the plant neces- 
sitates raising the coal to a great height, 
which, together with a large fuel con- 
sumption, made the conditions most ex- 


Horstina Motor CONNECTED TO IlorsTING 
MECHANISM OPERATING STEAM SHOVEL. 
acting. The coal-hoisting towers and ma- 
chinery were designed and constructed by 
the C. W. Hunt Company, New York, 
while the arrangement of the electrical 
apparatus in the tower is due to P. O. 
Keilholtz, consulting engineer of the 
United Railways and Electric Company. 

On the east side of the boiler house two 
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steel towers were built for hoisting the 
coal, one of which has been equipped 
throughout, while work on a duplicate 
equipment is in progress. This plant has 
the double distinction of having the high- 
est hoist of any power station, and being 
the only one of its kind equipped through- 
out with electrically operated hoisting and 
conveying machinery. Each of the coal- 
hoisting towers is 183 feet high, and the 
horizontal booms, fifty-two feet in length, 
extend over the water. The one-ton shovel 
is lowered by means of a cable passing 
over a truck which runs back and forth 
on the booms to the shovel below. The 
shovel hoist and boom truck are driven 
by electric motors geared to the drums. 

From the railway switchboard in the 
adjoining engine room a 550-volt 
main extends into the coal-hoist- 
ing towers. On the first floor of the 
‘tower is a motor-generator set. 
The motor and generator are of 
the standard General Electric 
types. From this motor shaft 
the coal-crusher is also driven. 
The purpose of this generator is 
to supply a suitable voltage cur- 
rent to the hoisting motor on the 
fourth floor above. 

As the turning effort is trans- 
mitted through gears to the 
hoisting drums, it is essential 
that the gears be not subjected 
to violent shocks by a sudden ap- 
plication of power. The mech- 
anism is such that the rate ac- 
celeration is even and dependent 
upon the will of the operator. 
The hoist motor has ample ca- 
pacity to operate the shovel. 

When the shovel descends to the coal 
in the barge, the hoisting motor is started 
and closes the shovel, fills it with coal, 
hoists it, loaded, 151 feet over the tower, 
and dumps the coal into a hopper at the 
front of the tower on the engine platform. 
The shovel is then lowered open to the 
coal and is ready for another trip. An 
engineer and assistant regulate the opera- 
tion of the hoisting machinery from the 
second platform in the tower, the former 
controlling the hoisting drum motor and 
regulating the speed and direction of rota- 
tion; the latter controls the motor hoist 
actuating the trolley on the boom. The 
shovel does not twist in hoisting or lower- 
ing, notwithstanding the great height of 
the hoist. The coal passes from the 
hopper through a Hunt coal cracker, 
where the large lumps are broken to the 
proper size for automatic stokers. By 
means of a double-jawed cutoff valve the 
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coal is fed into a Hunt automatic railway 
car, then weighed. After the car is pushed 
off the scales it passes to an inclined track 
over the bins, and is automatically dis- 
charged by a stop previously located at the 
point where the coal is needed. The in- 
ertia of the loaded car on the incline is 
stored in a counterweight which, when 
the load is dumped, returns the car to the 
scale for another load. 

The tower has a capacity of fifty tons of 
coal per hour. Recent records show that 


the hoist will deliver considerably more — 


coal than the capacity given above. While 
the consumption of coal in a station of 
this size would probably be 100,000 tons 
per year, the coal-handling plant has a 
capacity of ten times that quantity of fuel 


CoaL-HANDLING APPARATUS, PRATT STREET STATION, 
19,500 HorsE-PowER. 


taken from the boat and delivered to the 
storage bins. 

Under each of the boilers is an ash 
hopper with a cutoff valve, the Hunt noise- 
less gravity bucket conveyor receives the 
ashes which descend into, and are re- 
moved from, the hoppers by gravity. The 
ashes are carried over the coal pockets and 
dumped into a chute leading into ash- 
bins in the tower, from thence they are 
removed by car or boat. This conveyor is 
430 feet long with a vertical lift of eighty- 
six feet, and is motor-driven. When carry- 
ing a load of ashes, it requires but five 
horse-power to keep it moving, which is a 
demonstration of its mechanical efficiency. 

No shoveling or manual labor of any 
kind is required in receiving, transporting 
or emitting coal or ashes from this plant, 
and the machinery is as nearly automatic 
in its operation as possible. The Pratt 


street station is a good example of what 


can be accomplished with Hunt coal- 
handling apparatus, and illustrates how 
the fuel and ashes of a metropolitan 
power-house are handled with maximum 
convenience and economy, 


-= and industry. 
is a modified circular medallion five- 
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New York Electrical Society Badge. 


The new badge of the society is now 
ready for distribution. The comment has 
often been made ,that the badges of the 
leading societies were 
all very much alike, 
and that while the 
members themselves 
might be familiar with 
them, the public fre- 
quently failed to 
recognize any mate- 
rial difference between them. The new 
badge of the society may be welcomed as 
being one of the most distinctive and 
original that has been adopted by a tech- 
nical body in many years, not only having 
a character of its own, but embodying 
symbolically the underlying ideas that are 
broadly connected with the electrical art 
The design of the badge 


cighths inch in diameter, the modifica- 
tions consisting of four semi-circular ex- 
tensions equi-distant on the rim, and con- 
taining the letters N-Y-E-S in blue 
enamel. The rim is a gold band three- 


thirty-seconds inch wide on the face and 
ornamented with engraved scrolls; the 
centre is a field of blue enamel contain- 
ing a vertical compass needle of gold. 


Sp 
The National Electrical Contractors’ 


Association. 
The annual convention of the National 
Electrical Contractors’ Association will 


. be held in Philadelphia, beginning on 


July 16. The headquarters of the asso- 
ciation will be at the Hotel Walton. On 
July 16, at 9 a. M., the directors will meet 
at the hall of the Franklin Institute. 
The first delegates’ meeting will be called 
to order at the same place at 1.30 P. M. on 


July 1@ After the meeting on this day, 
a special boat will take the delegates and 
invited guests along the river front to 
Cramp’s shipyard and to League Island. 
A dinner will be given to the delegates 10 
the evening at seven o’clock. On July 
17 the meeting will be called at 2 P. M. 
on the steel pier at Atlantic City, N. J- 
a special train, leaving Philadelphia for 
Atlantic City at 9 a. m. on July 17. The 
entertainment committee will provide 
transportation to and from Atlantic City 
and tickets will be furnished to allow the 
holders to return any time within six 
days, so that the delegates can remain 1m 
Atlantic City, if they desire to do s. 
The convention will adjourn on the after- 
noon of July 17. 

It is expected that a very large repre- 
sentation will be present, and that the 
meeting will be a most important one. 
The topics will be of interest to all elec- 
trical contractors, and, whether members 
of the association or not, they are COF- 
dially invited to attend. 
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Electrical Measuring Instruments. 

On January 1 the Cutter Company, of 
Philadelphia and New York, 2ssumed the 
entire sales management of the line of 
clectrical instruments made by the Key- 


_ stone Electric Company, of Philadelphia, 


Fic. 1.—PLAN AND SECTION oF DIRECT- 
CURRENT INSTRUMENT. 


of which company Mr. J. Franklin 
Stevens, M. E., is the president. In de- 
scribing the measuring instruments illus- 
trated herewith, the subject matter has 
been abstracted from a treatise prepared by 
him on this topic. 

All of the direct-current instruments, 
whether switchboard or portable, are con- 
structed under the principle of the 
Deprez-D’Arsonval galvanometer. In Fig. 
1 is illustrated the construction employed 
by this company in all these instruments, 
and while the original principle has been 
maintained throughout, many structural 
details have been greatly improved upon 
as compared with earlier types. As will 
be noted from the figure, the entire sys- 
tem is mounted upon a solid base-plate, 
rendering it self-contained and independ- 
ent of any deformation which might take 
place in the containing-case. In portable 
types this is a point of particular im- 
portance, as the wood containing-case is 
liable to warp slightly, with a possibility 
of changing the relative positions of the 
different parts, causing them to bend or 
stick if they were separately mounted. 
Fig. 2 is a section through the centre 
line of Fig. 1. 

The permanent magnet field is made of 
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a single piece of selected magnet steel, 
forged, machined, magnetized and aged 
in the company’s plant, under expert 
supervision. The magnetization is kept 
below twenty-five per cent of the total 
capacity of the stcel, ensuring the produc- 
tion of a magnet, the permanency of which 
can be positively guaranteed. The com- 
pany claims that there is no measurable 
decrease in magnetism even after three 
or four years’ continuous use. 

The pole-pieces are made of soft steel, 
and are permanently secured to the mag- 
net, the joint between the pole-pieces and 
the permanent magnet being grounded, 
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Fra. 2.—SECTION THROUGH CENTRE LINE 
oF Fia. 1. 


and once made is never disturbed. With 
the large section of the permanent mag- 
net, a generous air-gap is employed be- 
tween the pole-pieces and the soft iron 
core, which renders it practically impos- 
sible for the removing coil to stick or bind. 
The entire moving mechanism is mounted 
separately from the field. The core is 
mounted on a cast-brass bracket which 
also carries the moving coil, pivots, spring 
and jewels, so that the entire moving sys- 
tem may be readily lifted from the field 
without the necessity of removing the pole- 
pieces or incurring any consequent dam- 
age. The moving coil consists of a layer 
of copper wire short-circuited on itself 


for the purpose of damping the movement 
of the coil by the generation of eddy cur- 
rents within it, thus rendering the instru- 
ment dead-beat in its indications. The 
active winding of the coil which is super- 
posed on the short-circuited layer consists 
of a number of turns of fine copper wire, 
to which current is conveyed by means of 
the controlling springs, and which in the 
case of a voltmeter is connected in series 
with the resistance, and in the case of an 
ammeter is connected across the terminals 
of a shunt block. Two small insulated 
buffer springs make it impossible for the 
pointer to touch the containing-case and 
cause a bending of the pointer, or a short- 
circuit if the case is grounded, by limit- 
ing its movement. Carefully selected and 
ground sapphire jewels are employed, and 
the pointer consists of a rod of hardened 
aluminum wire formed up with an eye 
for attachment to the axis. The actual 
temperature coefficient of the resistance 
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Fic. 3 —ALTERNATING-CURRENT INSTRUMENT, 
SHOWING VANE IN AIR-CHAMBER. 


metal employed is one-tenth of one per 
cent for 100 degrees centigrade. 

All of the alternating-current instru- 
ments, except ammeters, are constructed 
on the principle of the electrodynamom- 
eter, which principle is based on the 
mutual attraction between two coils 
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through which the current passes, one of 
which is fixed and the other movable. The 
original construction of the electro- 
dynamometer has been modified in several 
respects in order to make portable direct- 
reading instruments which will be aperi- 
odic without in any way sacrificing the 
inherent good qualities of the dynamom- 
eter system. As the governing law of this 
type of instrument is the law of current 
squares, it follows that in the case of volt- 
meters equally divided scales can not be 
obtained. In the case of wattmeters, the 
scale is approximately equally divided, 
due to the fact that the movement of the 
moving coil is proportional to the product 
of the current in the fixed and moving 
coils. With the employment of a patent 
combined system of springs, the maker 
of these instruments claims to have suc- 
ceeded in obtaining more nearly equally di- 
vided scales than has heretofore been con- 
sidered possible. This system consists of 


Fic. 4.—VOLTMETER READY FOR MOUNTING. 


one spiral spring, and a spring which 1s 
termed a pendulum spring, so related one 
to the other that the pointer when at zero 
is held in what may be termed a dynamic 
state of rest, rather than in a static state 
of rest. The spiral spring uniformly op- 
poses the movement of the moving coil, 
while the pendulum spring assists the 
movement of the moving coil through the 
first half of the scale, then acts with the 
spiral spring and helps it oppose its move- 
ment through the second half of the scale, 
it following that the control is weak when 
the deflector forces are weak, and auto- 
matically increases in strength as the de- 
flecting force increases in strength. 

The motion of the pointer is rendered 
aperiodic by the use of an aluminum air 
vane moving in a partially enclosed 
chamber. This may be clearly seen in 
Fig. 3. This method of damping the 
oscillations of the moving parts rendered 
unnecessary the use of mechanical brakes 
or other frictional devices which might 
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tend to impair the accuracy of the in- 
struments. 

Two forms of scales are employed in 
indicating instruments—one drawn on 
opal glass, for the use of instruments in 
which the scale or dial is illuminated by 
means of an incandescent lamp; and the 
other drawn on bristol-board where the 
illuminated feature is unnecessary. In 
illuminated-dial instruments the opal 
glass scale is self-supporting, but where 
bristol-board is employed the necessity 
of securing it to a metal backing has led 
the company to adopt a sheet of 
perforated metal as the support for the 
bristol-board. With the use of shellac or 
similar cement, the bristol-board is held 
down firmly and evenly to this shect of 
perforated zinc, the cement forming in- 
numerable rivets which obviate the de- 
fect of swelling or blistering, with the 
consequent binding of the pointer and 
error in calculations. Fig. 4 shows a 
voltmeter ready to be set up on the switch- 
board. 


== <- A 
Novelties in Enclosed Arc Lamps. 


When enclosed arc lamps were intro- 
duced to the public, and so immediately 
became an element of popular favor, it 
was generally acknowledged that there 
was room for some subdivision of the 
standard light; in other words, there 
seemed to be a place for a smaller arc 
lamp, two of which would take the same 
current as a five-ampere standard lamp. 
With this object in view, the Lea Elec- 
tric Manufacturing Company, of Elm- 
wood, Ind., has placed a miniature lamp 
before the electrical trade which requires 
two and one-half amperes. This employs 
the smallest carbon ever used in an arc 
lamp. The lamp is highly commended 


SHORT ENCLosED ARC Lamp, TWENTY-T wo 
INCHES OVER ALL. 


and has been in successful operation in 
large cities where it has been shown. 

The weight of this lamp is ten pounds, 
complete with the shade and globe, and 
in comparative illuminative effect it ia 
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about 400 candle-power. It needs trim- 
ming once in seventy-five hours. 

The demand for a short lamp, of light 
weight and efficiency and which will be 
economical in operation, together with 
convenience in adjustment, has led this 
company to design the lamp shown in the 
accompanying illustration. The weight of 
this lamp, with shade and inner globe, is 
only twenty-four and one-half pounds, 
and it measures twenty-two inches over 
all. The 110-volt lamps may be adjusted 
to consume from four and one-half to five 
amperes; the 220-volt from two and one- 
half to three and one-half amperes. The 
lamps burn singly across a 110 or 220-volt 
circuit and may be adjusted from 100 to 
125 or from 200 to 250 volta, respectively. 
A striking point in the construction of 
these lamps is the swinging, hinged cover 
for both indoor and outdoor types. These 
automatically catch and open and remain 
in place, making every part perfectly ac- 
cessible, and when closed they snap 
together tightly and are locked by giving 
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EncLosep Arc Lamp, OPEN, EXPostNna 
INTERIOR DETAIL. 


a few turns to the round nut. The globe 
or shade is held by a metal ring which 
catches into the cover by a single pawl. 
These can be removed or replaced. The 
resistance is changed by loosening a screw 
and slipping up or down a contact band. 
The current is altered by adding small 
weights to or taking them from a metal 
cup placed on the lever over the dashpot. 
The resistance is wound on two solid 
grooved porcelain pieces which the manu- 
facturer claims can not short-circuit or 
burn out. 

The upper carbon is entirely enclosed. 
This prevents the air from entering 
around it into the inner globe and greatly 
decreases the carbon consumption. The 
lower carbon is held by a cam lock which 
prevents breakage and makes it very 8 
cure. A solenoid, lever, dash-cup and 
clutch make up the actuating mechanism 
of these lamps, making a very simple and 
efficient construction. _ 
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Automatic-Wheeled Conduit Rods. 


The conduit rod shown in the accom- 
panying illustration has been evolved by 
a practical conduit workman, from an 
experience of several years, during which 
time he rodded several millions of feet. 
These rods possess all the good qualities 
of the solid joint, and have, in addition 
thereto, the advantages of being quickly 
connected and disconnected and of being 
easily pushed or drawn through the ducte. 

The celerity with which these rods are 
coupled and uncoupled, and the ease with 
which they are pushed into the ducts, 


WHEELED Conpvit Ron. 


make them very desirable, and they are 
simple in construction, durable, and will 
not buckle or form a zigzag line when 
they are pushed through the conduit. 

In using rods with joints that are casily 
detached the rods have a tendency to 
buckle when they are pushed through 
the ducts, and under the strain a zig- 
zag line is sometimes formed, which de- 
stroys the alignment, and, in conse- 
quence, the ends of the rods are pressed 
against the sides of the conduit and cause 
considerable friction, making it necessary 
sometimes to employ the combined 
strength of several men to manipulate the 
rods. These disadvantages have been de- 
termined in the Villard automatic-wheeled 
rod which has a secure and quickly ap- 
plied coupling. And they are also very 
light running owing to their being pro- 
vided with wheels. 

In their construction, special provision 
is made for their becoming rigid when 
they are pushed through the conduits and 
flexible when they are pulled, thus allow- 
ing a considerable variance when crossing 
a manhole and making it easy to take 
another duct out of line with the first, the 
rods becoming again rigid when pushed 
into the new conduit on the opposite side. 

It is a physical impossibility for the 
rods to become uncoupled while in the 
conduits, owing to the fact that the rods 
have to be raised twenty inches, or to an 
angle of about forty-five degrees before 
they can be separated. These rods are made 
with hard bronze couplings, the wheels 
being of chilled cast iron, and the rods of 
first-class seasoned hickory soaked in oil. 
The soaking of the rods in oil prevents 
their absorbing moisture, thereby prolong- 
ing the life of the wood. The rods are 
fastened securely in the ferrules, with a 
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wedge at the inner end, which enables 
them to stand more tension than they 
would if they were fastened by the ordi- 
nary riveting. 

The wheels, the maker claims, serve 
three purposes: First—They save friction 
and wear on the rods themselves, enabling 
one man to push with ease a set of 200 
rods or 600 feet. The ordinary section 
length averages approximately 400 feet, 
thus making rodding with Villard 
rods light work. Second—They serve 
as duct cleaners, each pair of wheels 
bringing out a quantity of dry dirt or 
mud as they are removed from the con- 
duit or passed through a manhole, leaving 
the duct comparatively clean. In removing 
obstructions a hard blow can be struck 
with telling effect with these rods without 
the slightest injury to the rods. Third— 
The wheels also act as a guide to the 
rods, which cause them to take a bend or 
curve as great as two and one-half feet in 
twelve. The wheels ensure a two and one- 
half-inch duct opening through the entire 
section length, thus allowing a cable of 
that dimension to be installed without any 
danger from obstructions. 

These rods are regularly made in hick- 
ory seven-eighths of an inch and one inch 
in diameter by three feet long and in 
special sizes to order. James S. Barron 


& Company, New York, are sole agents. 
> 
A New Transformer. 


The Westinghouse company has taken 
another step forward in the practice of 
winding for two primary and two second- 
ary voltages by bringing out a trans- 


New SPECIAL VOLTAGE TRANSFORMER. 


former provided with additional voltages. 
The new transformer, type N, is not in- 
tended to replace the company’s well- 
known transformer, but rather to fill the 
demand for a reliable transformer which, 
provided with additional ratios of trans- 
formation, has a greatly extended range 
of voltage. The shell type of construc- 
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tion used in Westinghouse O. D. trans- 
formers and on the large high-voltage 
transformers up to 100,000 volts and 
2780 kilowatts capacity. 

The primary winding of the type N 
transformer is divided into equal parts, 
which may be connected in series or in 
multiple. The secondary winding is 
divided into four equal parts, which may 
be connected in series, series multiple or 
multiple. The primaries of all trans- 
formers are wound nominally for 1,000 
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NEw SPECIAL VOLTAGE TRAN:FORMER. 


and 2,000 volts. Transformers from one- 
half to twenty-five kilowatts, inclusive, 
are wound for nominal secondary volt- 
ages of 50, 100 and 200 (“Class 200”), 
and those from two to fifty kilowatts, in- 
clusive, for voltages of 100, 200 and 400 
(“Class”). The secondary voltages in 
each class of transformers can be varied 
to suit either the varying line voltages of 
an extensive transmission system, or to 
give special voltages from standard cir- 
cuits. All transformers are arranged for 
three-wire secondary distribution, and the 
secondary coils cross-connected to give 
equal voltages on both circuits, even with 


large unbalanced loads. 


The following letter has been received 
from a correspondent: 

“I saw several weeks ago a notice in 
the ELECTRICAL Review of the incorpo- 
ration of the Cuban Telephone and Tele- 
graph Company, by Messrs. F. C. Prest, 
E. G. Vaughan and W. J. Patterson. Can 
you give me any information as to the 
headquarters of this company? I would 
like to apply for a position. (Signed) 
C. G. Davis, 246 Arch street, Sunbury, 
Pa.” 


COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


St. Lours Tracrion DeaL—It has been an- 
nounced that plans are under way for the 
filing of articles of incorporation in New 
Jersey for the East St. Louis & Suburban 
Company aud the consolidation of St. Louis 
traction lines. The new company will have 
a capital of $5,000,000,and an authorized bond 
issue of $8,000,000. The properties involved 
are said to be the East St. Louis Railway 
Company, St. Louis & East St. Louis Elec- 
tric Railway, East St. Louis Suburban Rail- 
way, and St. Louis & Belleville Electric 
Railway. E. W. Clark & Company, of Phila- 
delphia, are managing the financial part of 
the deal. It is believed that the plans will 
be completed this month. : 


GOVERNMENT NOT TO Lay Pacirie CABLE— 
The House of Representatives has struck 
out the enacting clause of the Corliss 
Pacific Cable Bill. The government will 
not become a competitor, and ec the line 
will be in successful operation, it is ex- 
pected, by next November, on terms accept- 
able to the government, all agitation for a 
Pacific cable under national control has 
practically ended. At the last session 
Representative Richardson, of Alabama, read 
a letter from John W. Mackay, of the Com- 
mercial Company, guaranteeing that the 
company would build an all-American cable 
and not touch upon foreign soil. The ob- 
jection to the project because the cable was 
not manufactured by American labor, he 
said, would not stand investigation. He 
produced figures to show that only twelve 
per cent of the cost of a cable was expended 
for wages. During the debate the question 
was brought up as to whether any cable 
had already been manufactured by the Com- 
mercial Pacific Cable Company. Upon the 
counsel of that company making specific 
enquiries, the information from the man- 
aging director of the India Rubber and 
Gutta Percha Works Company brought out 
the fact that the company had already manu- 
factured 1,065 nautical miles of submarine 
cable, which was to be laid between San 
Francisco and Honolulu for the Commer- 
cial Pacific Cable Company, and that the 
balance was being made at the rate of 
twenty-five miles per day. 


POWER PROJECTS IN SOUTH ArFRica—Ameri- 
can interests are said to be working on a 
large contract for the harnessing of the 
Victoria Falls on the Zambesi River in 
South Africa. These falls are nearly a 
mile in width and 420 feet in height. The 
concession for the sole right to develop 
power from the falls has been secured from 
the Chartered Cumpany, of South Africa, 
for a period of seventy-five years by a con- 
cern called the African Concessions Com- 
pany, Limited. The late Cecil Rhodes is 
said to have taken a deep interest in the 
scheme, and quite recently a meeting was 
held by those interested for the purpose of 
confirming a resolution increasing the capi- 
tal of the enterprise from $150,000 to $250,- 
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000, the British South African Company 
taking up $125,000 worth of stock at par; 
and a board was formed, at which the 
Africa Trust, the Chartered Company, and 
the syndicate were equally represented. 
Sir Douglas Fox and Sir Charles Metcalf, 
the consulting engineers of the Rhodesia 
railways, have been appointed consulting 
engineers. It is proposed to operate the 
Cape to Cairo Railway for 150 miles, both 
north and south of the falls, and to operate 
the recently discovered copper deposits 
which are within 150 miles to the north, 
to work the coal fields in the vicinity, and 
eventually to transmit power down to the 
Rand to work the mines in’ that district. 
It is said that there is practically no limit 
to the power that can be developed, for 
even in dry seasons the river is two or 
three feet deep about the falls and a mile 
wide The initial plant will, it is believed, 
involve an expenditure of $5,000,000. 


LARGE ToLEDO Company UNDER NEW Cox- 
TROL—The Toledo Railways and Light Com- 
pany, with a capital stock of $12,000,000, 
has passed into the control of interests 
represented by Kean, Van Cortlandt & Com- 
pany, of New York city. With the transfer 
of the control of this company the Everett- 
Moore Syndicate, which controlled the prin- 
cipal street railway systems in northern 
Ohio and southern Michigan, and which has 
been in liquidation for several months, 
loses one of the most important systems in 
its combination. The Toledo Railways and 
Light Company controls the street railway 
system and the electric lighting plant of the 
city of Toledo. It was organized in July, 
1901, and soon purchased all the properties, 
rights and franchises of the Toledo Trac- 
tion Company and the Toledo Consolidated 
Electric Company, which consisted of all 
the street railways and public lighting 
business in the city of Toledo. The railway 
lines of the company consist of 102 miles 
of standard gauge track, averaging over 
seventy-five pounds per yard, and extending 
through the principal streets of Toledo. The 
Toledo Railways and Light Company has a 
bonded indebtedness of $12,000,000, of which 
$4,000,000 is outstanding, $6,000,000 is re- 
served for underlying bonds, and $2,000,000 
is reserved for betterments and improve- 
ments. The net earnings for the year end- 
ing December 31, after deduction of taxes, 
were $674,677. The surplus, after interest 
payments, amounted to $1,220,677, or about 
two per cent on the capital stock. The 
gross earnings for the four months ending 
April 30 showed an increase of $46,823, and 
the net earnings increased $15,288 over the 
previous year. It is angounced that there 
will be no change in the management, al- 
though the present board of directors will 
be enlarged so as to give representation to 
the new controlling interest. 


TELEPHONE AND TELEGRAPH 


SPOKANE, WasH.—The Sunset Telephone 
Company is to construct at once forty miles 
of line extension to Lynden, Everson, Loon- 
sack and Sumas. 
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Rep Lopere, Mont.—The Rocky Mountain 
Bell Telephone Company has begun work 
in extending its line from this city to Bear 
Creek, a distance of about five miles. 


BUFFALO, N. Y.—Work on the system of 
the Frontier Telephone Company is pushed 
forward with very great rapidity. It is 
expected that the exchange will be in opera- 
tion by October next. 


DayTON, ‘TENN.—The East Tennessee 
Telephone Company has just completed a 
new telephone line from Spring City to 
Grandview, located on Walden’s Ridge, 
twenty-four miles north of Dayton. 


AUGUSTA, Ga.—The Augusta Telephone 
and Electric Company has been granted a 
franchise to construct an underground con- 
duit system for electric wires fcr its own 
use and for sale and rental to other per- 
sons or corporations. 


EAUCLAIRE, Wis.—The Wisconsin & Min- 
nesota Telephone Company is petitioning 
for entry into the city. The new company 
is building a line from La Crosse to Min- 
neapolis, and wishes to include Eauclaire 
and other near-by towns in the circuit. 


UNIONDALE, INp.—The Uniondale Rural 
Telephone Company has been organized 
for the purpose of operating the rural tele- 
phone system at Uniondale and vicinity. 
The directors are: Albert Knight, William 
Sonner, Isaac Wolcale, J. Orr and Jacob 
Keiser. 

WINCHESTER, IND.—The Eastern Indiana 
Telephone Company is preparing to extend 
its service. Telegraphic communication 
may be had from Winchester over the lines 
to nearly every town of any size within 100 
miles radius except Muncie. The company 
is to run a line southwest, another east, 
and another to New Dayton. A number of 
telephones will be connected, and a copper 
circuit to Muncie and an iron one to Union 
City will establish a direct connection with 
Muncie. 


ALTON, ILL.—Announcement has been 
maue of the completion of the deal at 
Grafton, Ill., for the lease of all the tele- 
phone lines in Calhoun County to the Cen- 
tral Union Telephone Company. The deal 
was consummated by W. W. McKee, of Alton. 
The lines which have been leased extend 
from Nebo in Pike County to Grafton in 
Jersey County, and the lessees will extend 
a new line from Nebo and Grafton, travers- 
ing the lengtn of Calhoun County, taking 
in all the towns in the county to connect 
with the Alton telephone exchange. 


YuKon, ALAsKA—The total cost of the 
Yukon Telegraph Company, built by the 
Dominion Government from Ashcrott to the 
Klondike, was $768,224. This includes the 
cost of stations. Seventy offices are main- 
tained along the line and 100 men em 
ployed. The revenue from the line has been 
from $6,000 to $9,000 a month, and much 
of the time during the winter the lines 
were down. It is proposed now to put in 
land cables this summer in the most 
troublesome places, and little difficulty 18 
expected next winter, when it is anticipated 
that the revenue will be some $126,000. 
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ELECTRICAL SECURITIES 


A steady and gradual increase in interest 
was evident during the week, which has 
naturally been reflected in more active deal- 
ings, with a steady upward movement of 
prices. This improvement has been due 
entirely to professional activity, as the out- 
side public still remains passive with re- 
gard to speculation. At the same time, 
there has been no evidence of any general 
liquidation, and this feature is the primary 
cause for the stability of the market. Un- 
til the coal strike reaches a stage when a 
settlement is in sight, or until the crop out- 
look becomes more definitely established, 
there is little reason to hope for any ma- 
terial change in the present trading market. 
Notwithstanding the present upward con- 
dition of affairs, there is little which would 
seem to show that a bull campaign is in 
progress. Many men of wealth are now 
leaving the city and curtailing their specu- 
lations, and the general situation pre- 
sents many uncertainties that would render 
this almost impossible. The coal strike 
also stands in the way of any pronounced 
upward movement at this time, and there 
is still the case of the Northern Securities 
Company unsettled, which would touch 
other combinations of transportation inter- 
ests. Speculative conditions have recently 
shown signs of ignoring the coal strike, but 
this can still be classified as the most 
prominent stock market influence. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 14. 

New York: Closing. 
Brooklyn R. Tscs Bop hee ia sees 67% 
Con: Gas oie ees. ee Pa ene ye ees 221 
Gen. Elec........ cc cee ew eee eee 313% 
Kings Co. Elec..........eceecceee 196 
Mán: TOUS Sac abate Glee a taeda bis pe HS 131 
Met. St (RY s2ecus cstetwe ca oie 150:4 
N. Y. Ne J. Tel, COs tivcuseives 174 
Westingnouse Mfg. Co...........- 210 


The Brooklyn Rapid Transit Company, in 
its report of earnings for April, shows the 
gross earnings to be $1,041,706, an increase 
of $51,712; operating expenses, $705,010, an 
increase of $46,728; and net earnings, 
$336,695, an increase of $4,984. For the 
past ten months there has been an increase 
in gross earnings of $623,474. 


Boston: Closing. 
Am. Telep. & Tel...........0.00. 175% 
Edison Elec............cccccccee 279 
Mass. Elec. pf........ ccc cece ees 98 
New England Tel..............6. 149 


Western Telephone & Telegraph.. 10214 


Massachusetts Electric preferred is selling 
around 9814, and the common at about 44. 
There has recently been quite a bullish 
sentiment respecting this stock. 

American Telephone held firm all week 
at about 175. 


Philadelphia : Closing. 
Elec. Co. of America......... .. 1% 
Elec. Stor. Bat. c........... cece 901% 
Elec. Stor. Bat. pf............... 90 
Philadelphia Elec................ 5% 
Union Traction......... ........ 43% 
United G. I. Co.................. 106 

Chicago : ; Closing. 
Chicago Edison Light............ 178 . 
Chicago Telep.........ceccccccecs 170 
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Metropolitan El. pf..........ce0. 90 
National Carbon................2- 23% 
National Carbon pf.............. 93 
Union Traction.............00c05 1814 
Union Traction pf................ 55 


At the annual meeting of the Chicago 
Edison Company last week, the board of 
directors was reduced from 11 to 9. At the 
meeting of the board of directors, changes 
were made in both the executive committee 
and the list of officers. W. A. Fox, who has 
been assistant, was appointed secretary and 
treasurer, succeeding F. S. Gorton. Joseph 
Leiter retired from the executive commit- 
tee, which is now constituted as follows: 
Edward L. Brewster, Samuel Insull, Robert 
T. Lincoln, Erskine M. Phelps and A. A. 
Sprague. 

Union Traction earnings for May showed 
an increase of $2,193 a day, or a total of 
$67,000 for the month. The increase for 
eleven months is $650,000. 


ELECTRIC LIGHTING 


BovuLpErR, CoLt.—At a recent meeting a 
consolidation was effected between the two 
electric light companies of this city. This 
will end a prolonged struggle in which the 
two companies have been engaged. 


CENTRAL City, S. D.—Central City is to 
have electric lights. Contracts have been 
entered into with the Belt Electric Light 
and Power Company, of Lead, by a number 
of business men and citizens of this place, 
whereby the company is to extend its serv- 
ice from Lead to Central. The linemen are 
engaged in the work now and will have it 
completed this: month. 


EDWARDSVILLE, ILL.—The city council has 
awarded the electric light franchise to J. R. 
Harvey, present lessee of the city lighting 
plant. He will have exclusive rights for 
ten years and a franchise for twenty-five. 
He has purchased the plant now in use by 
the city for $11,000, and will use it until a 
new and modern plant can be put in, which 
will be done at once at a cost of $50,000 
or more. . 


WoOODBOURNE, N. J.—The Woodbourne 
Electric Light, Heat and Power Company 
is the name of a new organization for the 
purpose of furnishing all-night lights for 
the borough of Sussex. The incorporators 
of the new company are John L. Swayze, 
Esq., of Trenton; Dr. H. D. Van Gassbeek, 
of Sussex, and Charles Crissman, of Branch- 
ville. The new company is capitalized at 
$30,000. j 


MIDDLEPorRT, N. Y.—Julian C. Smith, of 
Buffalo, has purchased the good will, plant, 
water rights, franchises, poles, business, 
etc., of the Middleport Gas and Electric 
Light Company. The transfer was made 
recently, the consideration being named in 
the transfer deed at $1. There is a mort- 
gage of $30,000 on the plant of the ccm- 
pany, and the purchase was made subject 
to this mcrtgage. 


GREENVILLE, ILL.—At a special meeting of 
the directors of the Greenville Electric 
Light, Heat and Power Company it was de- 
cided to purchase all necessary new ma- 
chinery for making a duplicate light plant. 
This will provide against shut downs, so 
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that should one set of machinery be in- 
capacitated, the current can be switched to 
the other set and no inconvenience caused 
consumers. The intention is to use the 
new machinery for the regular service and 
hold the old in reserve. 


San Francisco, Cau.—The United Gas 
and Electric Company, which was incor- 
porated in San Francisco by E. C. Green, 
W. Greeg, Jr., C. H. Pennoyer, C. O. Poole 
and J. E. Green, has purchased the San 
Jose Light and Power Company’s holdings, 
has bought out the Electric Improvement 
Company, of San Jose, and absorbed the 
Consolidated Light and Power Company. 
The place of the last named company will 
be taken by the new corporation as the 
distributor of the Standard Electric Com- 
pany’s current from its new transmission 
line. 


i 


PERSONAL MENTION 


Mr. WILLIAM J. PHELPS, manager of the 
Phelps Company, Detroit, Mich., was in New 
York, at the Imperial Hotel, during the past 
week. 


MR. FRANK B. KNIGHT, well known as one 
of the pioneer telephone men of the country, 
Special agent of the American Telephone 
and Telegraph Company, has recently moved 
his headquarters from Austin, Tex., to Dal- 
las, Tex. 


ELECTRIC RAILWAYS 


MepIna, N. Y.—A survey of Medina is be- 
ing made which, it is announced, con- 
templates the route of an electric railway 
through the village. The new road is said 
to be an extension of the International 
Traction Company’s lines. 


LOUISVILLE, Ky.—The promoters of the 
River Road Electric Railway have ap- 
pointed a committee to confer with the 
officers of the Louisville Railway Company, 
to ascertain whether an arrangement can 
be made whereby the cars of the suburban 
line can be brought into the heart of the 
city over the tracks of the Louisville Rail- 
way Company. 


PORTLAND, Ore.—The Oregon Electric 
Power Company, which was incorporated 
in Nebraska a short time ago, with head- 
quarters in Portland, has begun the con- 
struction of a large electric power plant in 
Baker County. The company has an 
authorized capital of $500,000, and expects 
to have the plant in operation early in 
1903. The power station will be buil’ on 
Eagle Creek, the largest branch of Powder 
River, water being led out of the creek by 
a flume 15,000 feet long, at the lower end 
of which there will be a fall of 385 feet. 
It is announced that at the low-water stage 
the capacity at the point where the power 
plant is to be built will be 4,000 horse- 
power. As the demand for power grows, 
the plant will be added to until its full 
capacity is reached. It is expected that 
the line will be extended across to Sum- 
ter, power and light being supplied for the 
mines of that district, as well as for rail- 
way and other purposes, 
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INDUSTRIAL ITEMS 


THE OSBURN FLEXIBLE ConpuUIT COMPANY, 
21 Park Row, New York, is erecting an ad- 
dition to its manufacturing plant at 
Hoboken, N. J. 


THE WILLARD STORAGE BATTERY COMPANY, 
Cleveland, Ohio, is now operating the fac- 
tory which has been conducted under the 
name of Sipe & Sigler in the past two 
years, for the manufacture of the Willard 
Storage battery. 


THE LEA ELECTRIC MANUFACTURING CoM- 
PANY, Elwood, Ind., guarantees a life of 
from 50 to 100 hours longer on one trim- 
ming for the “Northall” enclosed arc lamps, 
which it manufactures, than any other arc 
lamp on the market. 


THE READING Gas AND ELECTRIC FIXTURE 
CoMpANY is manufacturing a new line of 
knife switches, panel boards and switch- 
boards, adapted for all instruments. It is 
also manufacturing gas and combination 
lighting fixtures. and chandeliers. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill., general selling agent for the new 
type Gutmann wattmeter, has lately issued 
a very complete wattmeter catalogue. The 
orders for this instrument show that it is 
very popular and ın great demand. 


CHARLES E. DUSTIN & Company, New York 
city, announce that the company has on 
hand a fine line of second-hand boilers, 
engines and railway generators for im- 
mediate disposal. Letters of enquiry will be 
promptly taken care of by this enterprising 
company. 

THE PARTRIDGE BoILER Works, San- 
dusky, Ohio, had a small fire recently which 
slightly disturbed a portion of its furnace 
room. Practically, however, no damage was 
done, as it took only a day to make re- 
pairs and the filling of orders was not de- 
layed at all. 


THE EMPIRE STORAGE BATTERY AND MANU- 
FACTURING COMPANY, New York, is a new 
company operating a factory at 154 East 
Fifty-seventh street and maintaining its 
Offices at 42 East Twenty-third street. The 
company is manufacturing storage batteries 
for stations, traction, signal and launch 
service, 


Mr. G. M. Wis bas opened offices in 
the Monadnock Block, suite 1503, as manu- 
facturers’ agent and engineer. Mr. Willis 
was indentified with the Jewell Electrical 
Instrument Company, of Chicago, for sev- 
eral years, and is familiar with the elec- 
trical industry both from a commercial 
and technical standpoint. 


THE JENNEY ELECTRIC MANUFACTURING 
CoMPANY, Of Indianapolis, Ind., has recently 
installed its special geared linotype motors 
in the following well-known newspaper 
cffices: Kansas City Journal, Pittsburg Dis- 
patch, Portland Oregonian, Minneapolis 
Journal, Cincinnati Times-Star, Baltimore 
American, Kansas City World, St. Paul 
Dispatch. 


Tue GENERAL PASSENGER DEPARTMENT 
OF THE CENTRAL RAILROAD OF NEW JERSEY 
has recently issued a very useful little book- 
let containing a list of hotels and boarding- 
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houses, with rates, etc., along its lines 
through New Jersey and Pennsylvania. 
Descriptions of the larger resorts have been 
issued under separate cut covers beautifully 
illustrated in half-tones. 


THE “FourR-TRACK” SERIES No. 20, pub- 
lished by the general passenger agent of 
the New York Central & Hudson River Rail- 
road, is a most comprehensive index to the 
Adirondack Mountains. Every point of in-` 
terest is taken up and elaborately de- 
scribed, with hotel rates and other inter- 
esting features carefully indexed. A splen- 
did map completes this very valuable ad- 
dition to railroad literature. 


SAN Francisco, Cat.—Mr. George F. Chap- 
man has arrived in San Francisco where he 
will be general manager of the United Rail- 
roads Company’s street railway system, in 
place of E. P. Vining, resigned. Mr. Chap- 
man resigned his position as general super- 
intendent of the North Jersey Street Rail- 
way Company at the request of Brown 
Brothers, of New York, who desired his 
services with the company in which they 
are interested. 


THE WAGNER ELECTRIC MANUFACTUBING 
Company, St. Louis, Mo., announces that its 
single-phase, alternating-current motors 
have again received recognition, the 
Charleston Exposition having granted the 
company two gold medals, one on the motor 
alone and another on the motor in com- 
bination with direct-current generator sets. 
New price lists and bulletins are now 
ready, and the company will be pleased to 
furnish these upon request. 


THE SCRANTON FIRE BRICK AND CONDUIT 
CoMPANY, with factories at Scranton, Pa., 
and Ithaca, N. Y., is placing on the market 
a vitrified conduit for electrical under- 
ground construction work. The conduit is 
claimed to be indestructible, of unusual 
excellence in insulation qualities and un- 
affected by chemical action. The company 
announces that it is not in a “trust.” Its 
general sales agent is Mr. C. J. Harrington, 
15 Cortlandt street, New York. 


THE MONARCH FIRE APPLIANCE COMPANY, 
New York city, in order to properly handle 
its rapidly increasing business, has found 
it necessary to remove the general offices 
from 27 William street to Nos. 247 and 249 
Pearl street, where the business, manu- 
facturing and shipping departments will be 
housed under one roof, and where it will 
be pleased to receive a continuance of the 
patronage which has been bestowed so gen- 
erally on Kilfyre in the old location. 


THE Hussey DyNAMO BATTERY COMPANY, 
39 Cortlandt street, New York, is said to be 
making some interesting advances in the 
production of primary batteries which will 
be embodied in a new battery soon to be 
placed upon the market. The battery which 
this company now manufactures is claimed 
to require bi-sulphate of mercury for re- 
newal and to act like a self-feeding stove. 
Further, it is claimed that three cells of 
this battery will run a nine-inch fan motor 
or four cells any twelve-inch fan motor. 


THE KELLOGG SWITCHBOARD AND SUPPLY 
Company, Chicago, Ill, has recently closed 
a contract with the Northern Construction 
Company for : central energy multiple 
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switchboard for Hamilton, Ohio, of three 
six-panel, three-position sections having a 
total present equipment of 960 local common 
battery lines and twenty toll lines. Each 
section will contain multiple jacks for 960 
lines, making the board fully multiple. The 
ampere capacity is 3,000 multiple lines. The 
contract also includes all necessary ap- 
purtenances. 


J. Jones & Son, 64 Cortlandt street, New 
York, has just received from the press a 
new and revised edition of its catalogue of 
electrical lighting supplies. The catalogue 
contains several hundred illustrations of 
equipments used in electric lighting and of 
apparatus used in connection with it. The 
book shows careful preparation and much 
intelligence in the selection of data most 
likely to interest possible purchasers. In 
addition to this list, known as “Catalogue 
No. 12,” this company publishes the follow- 
ing catalogues: No. 10, “Bell and Battery 
Supplies;” No. 11, “Electric Fans;” No. 13, 
“Panel Boards, Switches and Electrical Sup- 
plies;” No. 14, “Telephones.” 


THE MASSACHUSETTS CHEMICAL COMPANY, 
Boston, Mass., has removed to new quarters 
two blocks away from its old Boston office, 
in the Wentworth Building, 170 Summer 
street. It is one of the handsomest suites 
of offices that electrical men visit. The 
company will there carry on the executive 
management of the Walpole factory. Elec- 
trical men visiting Boston can be sure of a 
cordial greeting and of seeing samples of 
up-to-date insulating products. On the re- 
turn of Chief Engineer Farrington from 
Europe in the early fall ground will be 
broken to double the capacity of the present 
plant which is now running with day and 
hight forces. 


THe Rossins & Myers Company, Spring- 
field, Ohio, is said to be producing electric 
fans and motors complete at the rate of 
30,000 a year. In addition to fan motors 


this company manufactures small dynamos 


and motors. This company has rapidly 
forged to the front within a few years, it 
having constructed a large and well-ar- 
ranged manufacturing plant at Springfield, 
Ohio, and now operates its own foundries 
and machine shops. The company main- 
tains a New York branch at 136 Liberty 
street, under the management of Mr. C. L. 
Vandewater, and its agent for the New 
England states is the Frank Ridlon Com- 
pany, 200 Summer street, Boston. 


Mr. H. F. SANVILLE, 710 and 711 Gerard 
Building, Philadelphia, who has just opened 
a new office for the purpose of acting as the 
selling agent for electrical railway and 
hghting supplies, advises us that he is the 
direct representative for the Albert & J. 
M. Anderson Company, manufacturer of arc 
lamps, switches, overhead line equipments, 
etc.; also for the Wayclark Wire Company; 
and he is the local agent for the following 
companies, through Fiancis Granger, of New 
York: Corning Brake Shoe Company, Ham 
Sand Box Company, I. Bliss Manufacturing 
Company, Lehigh Car-Wheel and Axle 


Works, New Haven Car Register Company, 
Hipwood, Barrett Fcnder Company, Ster- 
ling Electrical Manufacturing Company, and 
Trojan Trolley Fender Company. 
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Why should not some of our rich and 
public-spirited men contribute to a fund 
and endow a chair of technology at Wash- 
ington? With free tuition and a few well- 
balanced hammers some of our legislators 
might thus be coached into a proper un- 
derstanding of the many worthy measures 
proposed for the advancement of our 
country’s interests. A recent example 
shows a case of obstruction needing such 
education. The Pacific cable was objected 
to merely because, forsooth, in a few years 
the wireless system might be made prac- 
ticable and messages sent ricocheting 
across the waters, meanwhile letting com- 
mercial business and progress go to the 
bow-wows. 


‘THE INSTITUTE CONVENTION. 

The Great Barrington meeting of the 
American Institute of Electrical En- 
gineers is already, as time flies, reckoned 
an event of the past. But what a marked 
period in the history of the Institute is 
this meeting likely to be. It is the greatest 
meeting the Institute has held in so far 
as attendance and the completeness of the 
arrangements can be said to be distin- 
guishing elements, and it is not too much 
to say that time may prove it one of the 
greatest meetings of the Institute in point 
of the value of the papers presented. 

The Great Barrington convention will 
long be remembered also for the excep- 
tional success attained in bringing the 
families of its members into such grateful 
social intercourse with the hospitable 
people of a grand section of a great state. 
Each element of the social programme was 
a gem of a lustre all its own. Every event 
passed off in most pleasing harmony with 
the general sitting. And the action of 
the Institute in presenting a loving cup 
to the ladies of the Thursday Morning 
Club will appeal to all as one of the most 
graceful acknowledgments it has been the 
good fortune of the Institute to make. 
The presentation ceremony was dignified 
and inspiring, and the loving cup will 
perpetuate in no small measure the pleas- 
ures of the season just closed. 

The attendance of the membership was 
especially fine. The sessions were all good 
ones in point of numbers and the papers 
possessed the excellence that holds atten- 
tion once attracted. 

Members who have gone to great pains 
in the preparation of papers have for once 
at a general meeting faced audiences com- 


mensurate with the importance of the 
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matters discussed. The papers were uni- 
formly strong, but were after all but the 
setting for two events of unusual im- 
portance. 

One was the spontaneous outburst of in- 
terest and admiration that greeted the 
impromptu announcement by Mr. Bion J. 
Arnold of the new system of electric trac- 
tion for application to railways operating 
under trunk-line conditions. In entering 
upon this radical departure from all 
previous practice Mr. Arnold is at once 
so novel and so bold in the methods he 
applies that he has the attention, and, we 
feel certain, the good wishes of all. 

We have been long awaiting the direct 
application of high-tension alternating 
currents to electric traction. At last the 
time seems ripe and the ability present. 

The second event of the convention 
centered about the presidential address 
dealing with electrical engineering educa- 
tion. The discussion induced certainly ac- 
complished the result for which it was 
presumably brought about. 

Mr. Steinmetz sounds a note of warning 
to be commended when he calls attention 
to the fact that it is high time to retrench 
and examine carefully the position now 
held as the result of the wide acceptance 
of the results, the methods and the 
theories propounded by empirical science. 

He calls to this work of examination the 
younger generation of scientists and en- 
gineers, the men, in fact, who can take 
up in an unbiased way a searching criti- 
cism. Men to be fitted for this under- 
taking must have strenuous and exact 
training, and it has been to this training 
that attention was directed. In thie dis- 
cussion, as never before, the men in prac- 
tiee and the men in education have met 


. and seriously considered the question of 


the proper training for the electrical en- 
gineer. 

The Great Barrington meeting is a dis- 
tinct step forward. May the good work 


continue. 
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TO BURY THE TROLLEY WIRES IN 
BROOKLYN. 


It seems that at last the authorities of 
the big borough across the bridge are 
awakening to the metropolitan idea of 
vetting the railway feeders underground. 

Years ago the management of the tele- 
phone interests of Brooklyn set the pace, 
but nothing came of it as to the power 
wires. Good fortune, rather than any law 
of chance, has favored the railway com- 
panies and the overhead cables which 
web the air of Brooklyn have not vet let 
loose the forty or fifty thousand horse- 
power which pulses through them. Fires 
have occurred, some people have been 
shocked, but no great harm has occurred. 
Perhaps none will, and we hope so. But 
the overpowering reasons which, in Man- 
hattan long ago, compelicd all such wires 
to go into conduits are just as strong in 
Brooklyn. 


those sections near the bridges and the 


This is especially true of 


various power-houses, where almost every 
street is lined with an ominous array of 
the big black and ugly feeders. Many of 
them are probably more than eleven years 
old and storm-worn, Additional feeders 
and auxiliaries go up from time to time, 
and but add to the burden of risk to the 
public. 

We do not say all this from the sen- 
standpoint. The 
thickly settled Brooklyn 


down. Taxpayers in Brooklyn are entitled 


sational feeders in 


should come 


to the same return for their money as 
those in Manhattan, and ought to get at 
least this part of it. 


THE BRIDGE PROBLEM. 

After many months waiting, and in- 
munerable columns of matter in the daily 
and Sunday press, it is a fair question to 
ask what is being done in the matter of the 
Brooklyn Bridge passenger crowding. We 
refer particularly to the handling of 
motor trains on the bridge, not the trolley 
cars. 

Dozens of plans have been published, 
involving all sorts of changes of the Man- 
hattan terminal and most of them regard- 
less of cost, but all apparently arrived at 
some big increase of traffic capacity at 
come distant future time. The announced 


plans of the Bridge Commissioner took 
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no account of the one erying want of some 
immediate relief of the congestion of pas- 
senger traffic. The present conditions 


and almost bevond 


Here in the great- 


are Intolerable 


human endurance. 


most progressive city on 
earth, the 


of officials to be found in the world, ap- 


est and 
with highest-priced set 
parently not enough ingenuity can be got 
to work to surmount the difficulty and 
relieve a situation which elsewhere would 
not be tolerated for a month. 

A little sincerity, some push and good 
intention and a few thousand dollars ex- 
pended at once would improve the condi- 
Will not the Mavor or 


the Commissioner see that an effective 


tions materially. 
remedy is applied at once? 


CHARLES T. CHILD. 

Tt is with the deepest grief that we an- 
nounce the death of Charles Tripler 
Child, the Technical Editor of the ELEC- 
TRICAL Review. A brief outline of the 
interesting career of this brilliant elec- 
trical engineer and writer is given on 
His death 


means the irrevocable loss of an associate 


another page of this issue. 


whose many Charms of intellect and heart 
had won our lasting affection: 

Few electrical writers could so clearly 
and intelligently discuss technical sub- 
jects, and few were so well equipped for 
this purpose hy education and experience. 

Many expressions of regret have already 
come to this office. His death is recog- 
nized as a distinct loss to the profession 
he loved and to which he was giving the 
conscientious service of a mind of high 
scientific ideals that seemed to possess a 
prophetic comprehension of the future of 


electricity. 
ea eee ee ee 
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[Editorial from the N. Y. Sun.] 

To many a boy of sixteen or seventeen 
who is beginning to ponder what part in 
the world he can play best or what part 
is the best to plav, the convention at 
the American 


Great Barrington of 
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Institute of Electrical Engineers must 


have seemed the great and most 
interesting thing of last week. To 


men, atso, the new profession is fascinat- 
ing; and it draws irresistibly to itself 
much of the best talent of the time. It 
is not too much to say that no other pro- 
fession is likely to do so much for the 
material progress of mankind in this cen- 


tury. Electrical science is still in its 
swaddling clothes. | Wonders _ beside 


which the tales of Sinbad and Aladdin 
are but last year’s almanacs may be and 


‘Transportation, 


manufacturing, domestic economy are yet 


are expected of it. 


to be revolutionized by it. The age of 
steam should seem slow, moss-backed and 
dull in comparison with the age of elec- 
tricity. 

And that, in its turn, may have to 
vield the palm to some diseovery of later 
Wiser The world has crept 


and walked long. Now it is a lightning 


and AOS, 


CN press. 


This same wonder of wireless work is 
possibly destined to further feats in the 
great future of scientific civilization. Not 
merely in the way of beautiful laboratory 
phenomena, but rather in the domain of 
and practical industry. 


lines, why can not large 


human wants 
Along Tesla's 
quantitics of electrical energy be trans- 
mitted as well as the pigmy potentials now 
successful? Should it be any more dif- 
ficult than the development of the giant 
steam hammer used on armor-plate from 
the little tack-driver Artemus Ward uedd 


to fatten his thumb? 


The annual convention of the Inde- 
pendent Telephone Association of the 
Unitel States of America has met with 
the characteristic hearty welcome from 
Philadelphia, which has made its gather- 
ings significant of popular good-will in 
the past. These are the men who have 
done much, and are doing much, for 
progress in their field. A feeling seems 
to have been extant that this year’s ses- 
sion would not equal those of days gone 
by, but this atmosphere of doubt has been 
happily dispelled by the large attendance 
and interest evidenced at the opening ses- 


sion on Tuesday morning of this week. 
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THE DEATH OF MR. CHARLES T. CHILD. 

Mr. Charles Tripler Child, technical 
editor of the ELectricaL Review, died 
at 1.15 a. M., Monday, June 23. On June 
2 Mr. Child was taken with malarial 
fever, and was confined for a week at his 
residence in Montclair, N. J. Feeling 
somewhat better, and believing with his 
physician that the change of air would be 
beneficial, Mr. Child, with his family, 
visited his father-in-law, the Rev. John 
R. Cushing, at Gleasondale, Mass. There 
he suffered a relapse, and typhoid fever 
developed and although the best of medi- 
eal skill and loving care were provided, 
he passed away at an early hour on Mon- 
day of this week. Mr. Child leaves a 
widow and three small children—one 
daughter and twin sons. 

The funeral services were held at Rev. 
Dr. Cushing’s residence at three o'clock 
Tuesday afternoon. The remains were 
interred Wednesday afternoon, at Rich- 
mond, Va. 

Mr. Child was born in Richmond, Va., 
November 1, 1867, and consequently was 
in his thirty-fifth year at the time of his 
death. His education was conducted by 
a private tutor until his entrance at Rich- 
mond College in 1880. His studies were 
confined to mathematics, physies, chem- 
istry, English, Freneh, German, Latin 
and Greek. Leaving this college in 1885 
he entered the Johns Hopkins University 
as a special graduate student in physics 
and mathematics under Professors Row- 
land, Clark and Franklin. 


vear he was a member of the newly organ- 


The next 


ized class in electricity, under Dr. Louis 
Duncan, and had also a course in chem- 
istry. 

In the summer of 1887 he entered the 
service of the Sprague Electric Motor 
Company, in New York city, performing 
all the details of motor construction so 
as to become familiar with the practical 
work of a manufacturing shop. In the au- 
tumn of the same year he was in charge 
of the wiring and equipment of the cars 
for the Richmond Railway and Electric 
Company’s historical railway line, of 
which Mr. Frank J. Sprague was the 
builder. 

Desiring to acquire experience in the 
operation of electric lighting apparatus 
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he went, carly in 1888, to Kansas City, 
Mo., and entered the service of the local 
electrice light station as a laborer, becom- 
ing in turn fireman, dynamo tender, 
switchboard hand, lineman, lamp trim- 
mer, wireman, stock-keeper and assistant 
to the superintendent. After a year spent 
in acquiring this experience he returned to 
New York, where be became office en- 
gineer for the company building electric 
railways under the patents of Mr. Leo 
Daft. We made the specifications and 
supervised the construction of twelve elec- 
tric ratlway installations, took part in the 


experimental work in heavy electric trac- 


CHARLES TRIPLER CHILD. 


tion conducted on the elevated railway sys- 
tem of New York, and in the operation of 
the first storage battery traction lines in 
the United States, at Toledo, Ohio, New- 
ark, N. J., and in Madison avenue, New 
York. 

Upon the liquidation of this company, 
in 1891, he went to Richmond, Va., and 
formed, with a number of local parties, a 
manufacturing company for the construc- 
tion of dynamo machines and motors, and 
the construction and operation of a water- 
power, electric light and power supply 
station. This concern did an excellent 
business and was, the next year, con- 
solidated with other electric lighting and 
railway enterprises in Richmond. He de- 
signed and built for this company many 
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tvpes of direct and alternating-current ap- 
paratus, including the lighting alternators 
used in its central station service. 

Going to Washington, in 1892, he be- 
came aid-in-charge of the United States 
Astrophysical Observatory of the Smith- 
sonian Institution, wherein were con- 
ducted, under his supervision, the elab- 
orate researches of Professor S. P. Lang- 
ley on the infra-red solar spectrum em- 
ploving the bolometer and other electrical 
apparatus. Much of this he designed and 
constructed. 

Leaving this service the next year to 
conduct experimental work for the de- 
velopment of certain of his patents on 
electrical apparatus, he was later recalled 
to Washington to reorganize the research 
work of the observatory. This being ac- 
complished, he returned, in 1895, to his 
home at Richmond, Va., aml opened an 
office for the practice of consulting elec- 
trical engineer. He designed the plant 
and equipment of the Richmond Traction 
Company and the telephone exchange of 
the Richmond Telephone Company, then 
the largest independent telephone ex- 
change in the world. 

In 1897 he was tendered editorial 
charge of the Electrical World, of New 
York, a position resigned some two vears 
later for a similar connection with the 
engineering Magazine, Early in 1899 
he became technical editor of the ELEC- 
TRICAL Review, which position he held 
until his death. 

The honorary degree of B. Se. was 
given Mr. Child by his alma mater, Rich- 
mond College, in 1893. He was a member 
of the American Institute of Electrical 
Engineers and of several other technical 
and scientific societies. 

Mr. Child was a linguist of marked 
ability, carrying on a correspondence in 
their languages with several of the leading 
electricians in France, Germany and Italy, 
and translating their technical treatises 
contributed to the ELECTRICAL REVIEW or 
published in foreign journals. 

For some time prior to his death, Mr. 
Child had been engaged in preparing a 
hook entitled “The How and Why of Elce- 
tricity.” The manuscript of this work is 
believed to have been completed and will 
no doubt be published. It was the inten- 
tion of the author that this should be a 
book for non-technical readers and for 
busy men. 

Mr. Child possessed a wide acquaint- 
ance, and his death will be mourned 
by a host of friends throughout the elec- 
trical fraternity of the world. 


TN le SS oT ee ase * 6 ees ieee ee, it sit 


ae. . 7 
A M cna 


veil ~E me. a ae lz 


e. 2 -aub 


“iy 


858 


THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XxXx. 


BY A. E. DOBBS. 


Fig. 126, given in a previous chapter, 
shows one cam as performing, by means of 
a rocking motion, both the ringing and 
listening fvctions. A great many ex- 
change managers and manufacturers, how- 
ever, do not think this desirable, and the 
keys for different purposes are, therefore, 
often assembled as separate parts. Fig. 
127 shows a form of key which is used 
solely as a ringing key, and as will be 
seen, rocking the handle forward depresses 
the plunger, thus opening the connection 
with the inside springs and breaking the 
opposite cord contact connects to the ring- 
ing or generator springs on the outside 
in precisely the same manner as shown by 
the sketch in Fig. 126. The operator’s 
listening key, shown in Fig. 128, is ar- 
ranged on the same principle, except that 
in the form shown, it bridges in on the 
line in a manner similar to the listening 
key shown diagrammatically in Fig. 131. 

As said before, the form shown in Fig. 
126, with either a single or double key 
equipment, is nearly always sufficient for 
ordinary exchange work for the operator, 
as already indicated, answers all calls 
with the back plug; throwing the cam 
over, places her in connection with the 
calling subscriber. Having learned his 
number, she then inserts the front plug 
in the called-for line jack and rocks the 
ringing key back which rings only on the 
front or calling cord, thus ringing the 
party wanted. This is generally suff- 
cient, for when a subscriber calls for a 
connection he is presumed to remain at 
his telephone until the called party 
answers. If, however, the party called 
should not answer until the calling party 
has got tired waiting and left his tele- 
phone, the operator would have to reverse 
the plugs in order to ring him back to his 
instrument again. In order to obviate 
this feature, which is something of a dis- 
advantage, some manufacturers place an 
extra push-button alongside of the ringing 
cam intended to give a ring on the back 
cord. As this push-button is not often 
used, it is set in the table alongside the 
cam lever and hence is inconspicuous. 

When we come to toll-line work, how- 
ever, the conditions are different, for it 
often happens that there must be an ex- 
change of orders between operators, the 
parties must be separately called and en- 
quiries made as to whether they are ready, 
this owing to the fact that the minutes 
during which they are engaged in con- 
versation are counted. Therefore, the 
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operator should be able to ring either the 
front or back cord, and also listen in, on 
either the front or back cord, for the pur- 


pose of making enquiries, or helping the | 


connection in other ways. To meet this 


| 
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Fic. 127.—Rinaine Kry. 


condition of affairs, it is necessary that 
there should be quite a number of con- 
tacts in series. Thus the front and back 
listening key, if it breaks both sides of the 
cord circuit, as it should do, involves four 


Fic. 128.—Listenrse Key. 


movable contacts in order to enable the 
operator to cut out either the front or the 
back cord. Similarly the ringing key also 
makes four more breaks in the circuit, 80 
that between the two there are eight in 
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all. Some manufacturers have reduced the 
number of breaks in the circuit by bridg- 
ing the operator’s listening key on the line, 
but while this reduces the number of 
spring contacts by four, yet the trouble 
experienced by the operator in getting 
orders over the lines while the listening 
subscriber can hear everything she says 
makes the series contacts preferable. The 
ringing key is also often so arranged as 
to break one side of the cord circuit only 
thus still further reducing the number of 
spring contacts to two, but in long, leaky 
lines this gives a disagreeable back ring 
in the subscriber’s ear besides making 
trouble in other ways. 

In Fig. 129 we have two sets of double 
keys presenting an ewkward appearance 
diagrammatically, beauty being sacrificed 
for the sake of clearness in drawing. In 
this figure, as in 127 and 128, the springs 
are spread apart by the insertion of a 
wedge-like plunger. 

As will be seen, the short springs in 
the centre keep the cord circuit closed 
and when the long springs are forced 
apart by the plunger, one cord is cut out 
by the opening of these centre springs, 
and the long springs being spread out 
against the two springs on the outside, 
the cord in connection with them receives 
a ringing or talking current, as the oper- 
ator elects. 

Thus these two long springs not only 
perform the function of opening and 
changing the circuit, but also force the 
plunger back when the cam lever is re- 
leased. | 

To begin with the front listening key, 
it will be seen that pulling the rocking 
lever to the left cuts out the back cord, 
which connects through the interior 
springs, and throws the operator in con- 
nection with the front cord only; on the 
other hand, throwing the rocking lever 
back cuts out the front and connects her 
with the back cord. The same plan is also 
carried out in the ringing keys, the only 
difference being that the generator is con- 
nected to the normally open contacts in- 
stead of the operator’s listening circuit. 
It will also be observed that the clearing- 
out drop is bridged on to the middle of 
the circuit across the two cords. 

Lest this system might seem compli- 
cated enough to frighten away some of 
our younger readers, we show in Fig. 130 
the meanderings of one strand of the 
cord through this apparent maze of con- 
tacts. Beginning at the left, the single 
strand of the cord, called the front sleeve 
side—-meaning thereby the strand of the 
cord that connects with the sleeve of the 
plug—follows through the main spring 
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of the front listening key, through the in- 
side spring, through the main spring of 
the front ringing key, to the inside spring 
of the same, and thence it returns to the 
back listening key, which divides the two 
cord circuits. From the back listening 
key it continues to the inside spring of 
the back ringing key, and thence to the 


| 
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man silver springs which make contacts 
through platinum points, which while 
not entirely preventing open-circuit trou- 
bles reduce them to a minimum, so that 
everything considered trouble in a well 
made key is surprisingly small. 

In the assembling of the different parte 
of a key the insulation between the differ- 
ent springs should be carefully looked 
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back sleeve connection of the cords. In 
order to distinguish between the sleeve 
and tip connections of the cord, the two 
strands are generally colored differently, 
as white and brown, brown and red or 
white and red. If, for example, it is 
agreed that the white strand of the cord 
shall be connected to the tip of the plug, 
and the red strand to the sleeve, this order 
of connection should be followed through- 
out every pair of cords on the board, in 
order to facilitate the tracing of connec- 
tions and prevent  cross-connections, 
which would create trouble. 

As said before, the number of contacts, 
eight in number, in a cord circuit, is an 
objectionable feature and quite a frequent 
source of trouble, as there are eight possi- 
ble chances for an open contact in the 
key connections between each pair of 
cords, but in toll lines it is equally impor- 
tant that the operator should be able to 
break the circuit in either direction, 
which can not be done without series 
contacts. This multiplicity of connec- 
tions makes the task of the switchboard 
inspector more difficult, for as the num- 
ber of wires increase the chances of 
trouble also increase. But the board is 
generally wired and carefully tested be- 
fore leaving the factory, so that if silk- 
covered wire is specified in the order for 
the board wiring, trouble from crossed 
wires rarely occurs. 

In the assembling of these keys con- 
scientious manufacturers use strong Ger- 


after, and up to the present time there are 
only two substances found that afford a 
satisfactory insulation—hard rubber and 
mica or some of its forms, as micanite. 
Imitation rubber, being a fibrous mate 
rial, will absorb moisture as will also hard 
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Steam Raising from Refuse. 


The combined refuse destructor and 
electric generating works at the Grays- 
Thurock works in London consists esen- 
tially of two steam sets of 100 kilowatts 
each at 460 to 500 volts, a balancer 
booster and a battery of accumulators. 
The boiler room contains two thirty-foot 
by eight-foot Lancastershire boilers 
adapted for coal firing. These are used 
only when there is an insufficient supply 
of refuse to burn in the destructor. The 
destructor house is separated from the 
main boiler house, and contains two two- 
grate Meldrum regenerative simplex de- 
structors, working in conjunction with a 
Lancastershire boiler twenty feet by seven 
feet, and a regenerator for heating the air 
supplied to the furnaces. 

The gases, after leaving the fur- 
naces, pass through a combustion 
chamber where most of the dust 
settles, then through the boiler flues and 
regenerator, and into the chimney, either 
direct or through an economizer, The 
plant is arranged so that the dust may be 
raked out of the combustion chamber and 
boiler down-take and generator, and can 
therefore be run for about three months 
without stoppage. 

The maximum load on the station 
is eighty kilowatts, and this is easily 
maintained by the consumption of 
about two tons of refuse an hour. On 
an average, twelve tons of refuse per day 
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Fie. 180.—FoLLOWING THE CIRCUIT OF ONE Corp. 


fibre and all kinds of paper composition. 
They should therefore be tabooed. 

The key should also be strong mechan- 
ically, as it is subject to a great deal of 
hard wear. The handle of the cam should 
be well insulated to prevent the possibility 
of the operator’s receiving a shock from 
high-tension currents. The movements 
of the cam should also be free from fric- 
tion and stiffness in order to allow of 
quick and easy action on the part of the 


operator. 


(of six hours) are burned. Two stokers 
and a trimmer are employed, so this aver- 
ages one ton per hour per stoker, which 
means very easy firing, as double this 
duty might be obtained. The maximum 
output in kilowatt-hours per ton averages 
about thirty-five. Neither smoke nor dust 
is visible from the chimney, nor is there 
any objectionable odor evident in the 
locality of the destructor. 
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Convention of Electrical Engineers. 


A Report on the Technical Features of the Annual Convention at Great Barrington, Mass., June 18 to 21, 1902. 


HE NINETEENTH ANNUAL 
T CONVENTION of the American 
Institute of Electrical Engineers 

was held at Great Barrington, Mass., 
from June 18 to 21 inclusive, the head- 


quarters of the Institute being at the 
Berkshire Inn, where the papers were pre- 
sented for consideration and discussion. 

The Institute was particularly fortu- 
nate in having presented for its considera- 
tion some papers of great individual merit 

! AA AAA 
and value. The paper presented by Mr. 
Arnold, and that of Mr. Mailloux, in 
which he demonstrates the speed-time 
curves for the calculation of railway 
motor equipments, were particularly valu- 
able and instructive. The report of the 
committee on standardization presented at 
the Friday's meeting embodies some new 
material which has been needed for some 
time and is now settled upon by its ac- 
ceptance by the Institute. The meeting 
of Saturday, at which were presented 
papers on the education of the clectrical 
engineer, showed wide differences in 
opinion, and the discussion by practising 
engineers, manufacturers and educators 
showed an even wider variation than was 
evidenced in the prepared papers. 

There was a notable lack of discussion 
of direct and continnous-current ap- 
paratus, the only paper to be presented on 
this subject, outside of the electrie rail- 
road papers, being that by Mr. G. F. 
Packard. This covered a discussion of a 
particular variable reluctance method of 
motor-speed control. [t was unfortunate 
that this subject was not treated more 
fully, as there are at present some un- 
solved problems in the study of speed 
control and speed variation in direct-cur- 
rent motors. The alternating-current 
problems and phenomena which were pre- 
sented for consideration were of great in- 
terest and formed the iargest part of the 
papers and discussions submitted to the 
convention. 

WEDÐDNESDAY’S SESSION. 

Considering the different days’ proceed- 
ings. we can start with the meeting of Wed- 
nesday morning, at which were presented in 
the following order papers covering alter- 
nating-current problems: “A Method of 
Compounding Alternating-Current Gener- 
ators and Motors, Direct-Current Gener- 
ators, Synchronous Motor-Generators and 
Synchronous Converters,” by Frank George 
Baum; “Formula for Calculating the Elec- 
tromotive Force at any Point of a Trans- 
mission Line for Alternating Current.” by 
M. Leblanc; “The New Generating Plants 
of the Niagara Falls Power Company,” by 
H. W. Buck; “Notes on the Theory of the 
Synchronous Motor,’ by Charles Proteus 
Steinmetz. 

Mr. Baum’s paper described a method of 
compounding alternating-current dynamo 
electric machinery, such as generators and 
motors. Essentially the system involves the 
use, besides the ordinary exciter, of another 
machine, whose field is placed in series with 


the line of current of the generator. The 
armature of this second machine has a cur- 
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rent-collecting device which sends impulses 
of current through a secondary winding on 
the ordinary exciter’s field, thus increasing 
its potential as the increased load comes 
upon the main generator. It would appear 
as if the introduction of a second and special 
exciter would create complications which, 
under ordinary circumstances, would de- 
tract considerably from the value of the 
easy operation of the station. Certainly the 
results which are shown by the use of this 
method of regulation are excellent. 

The second paper of the morning. by M. 
Leblanc, presents for the first time the com- 
plete equation for calculating the electro- 
motive force at any point of a transmission 
line using alternating current. The equa- 
tion is quite formidable, but points out that 
it is quite necessary to prevent the produc- 
tion of harmonics by the generating and re- 
ceiving apparatus, and leads to the conclu- 
sion that on a long-distance transmission 
line low frequency should be employed. 

Mr. Buck's paper on the development of 
the Niagara Falls Power Company presented 
for consideration the large engineering 
features of that company’s plant. aie stated 
that the first type of generators, with the 
external field, was to be supplanted by the 
internal revolving field type. built in accord- 
ance with modern methods. Almost all 
modern machines of large size employ the 
latter type and the Niagara Falls Power 
Company has felt that it is to its advantage 
to employ this in the new machines which 
are to be installed in, power-house No. 2. 
The figures as to the efficiency given for the 
external field generators of the new type are 
interesting. as showing the small losses 
which occur in modern electrical machinery. 
According to the figures given, the guaran- 
teed efficiency at full load is ninety-eight per 
cent, and from actual test the full-load effi- 
ciency is 98.15 per cent. This so closely ap- 
proaches the efficiency of alternating-current 
transformers as to be a very remarkable feat 
in electrical engineering design and con- 
struction. For the first time there is brought 
to our attentiosythe use of a 10.000-horse-power 
three-phase generator, which the Canadian 
power plant of the company is to install. 
There are to be a number of these erected 
in the Canadian station, and it is interesting 
to learn that these machines occupy very 
little more space than the 5,000-horse-power 
units which are installed on the American 
side. These large units will be of the inter- 
nal field type and are very simple in their 
construction details. 

The arrangement of the switchboard pro- 
voked some interesting discussion between 
the advocates of the bench-board system and 
the ordinary system where the operator 
works directly with the apparatus placed in 
front of him on the panel. 

Mr. Steinmetz’s paper on the phenomena 
of surging in relation to synchronous motors 
presented for the first time this interesting 
fact, both mathematically and graphically 
treated. and furnishing valuable material 
for the further study of these phenomena. 

THURSDAY’S SESSION, 

Thursday morning was devoted to the 
subject of the electric railway, and the fol- 
lowing papers were presented for considera- 
tion and discussion: “A Study of the Heat- 
ing of Railway Motors,” by A. H. Arm- 
strong: “Comparative Acceleration Tests 
with Steam Locomotive and Electric Motor 
Cars,’ by B. J. Arnold and W. B. Potter: 
“Method of Ascertaining by Means of a 
Dynamometer Car the Power Required to 
Operate the Trains of the New York Central 
& Hudson River Railroad between Mott 
Haven Junction and Grand Central Station, 
and the Relative Cost of Operation by Steam 


and Electricity,’ by Bion J. Arnold; “An 
Experiment with Single-Phase Alternators 
on Polyphase Circuits,” by C. O. Mailloux; 
“Speed-Time Curves for Electric Railways,” 
by C. O. Mailloux. 

The purpose of Mr. Armstrong’s paper 
was to discuss some of the variables met 
with in the operation of railway motors and 
their influence upon the motive power and 
station output for the various speed sched- 
ules. This is an admirable contribution to 
the literature of the railway-motor problem, 


as it presents engineering data regarding 


the heating of railway motors. The author 
attempts to outline a method for determin- 
ing the probable heating and energy con- 
sumption of a given equipment for any class 
of work. 

At this session Mr. C. O. Mailloux pre- 
sented his paper on the speed-time curves 
of railway motors, showing the devel- 
opment of the speed-time curve for 
acceleration, drifting and braking. His 
treatment of the subject was most valuable, 
and will become a means by which engi- 
neers and others may learn concerning the 
operation of railway train units and the 
schedules which may be best adapted for 
any given problem. 

Mr. W. B. Potter discussed the interesting 
fact that passengers can stand a much 
higher rate of acceleration than is ordi- 
narily met with, if that acceleration is 
reached at a slowly increasing rate. In 
other words, a passenger can ordinarily 
stand the rate of acceleration of two miles 
per hour per second, but a rate of four 
miles per hour per second would not be in- 
convenient if this acceleration could be 
reached through a slow rate of acceleration. 

The joint paper by Mr. Arnold and Mr. 
Potter is interesting as showing the differ- 
ence in acceleration with steam and electric 
motor cars. They show that the electric 
motor has the advantage in being able to 
cover the same distance in the same time 
with less energy expended and at less maxi. 
mum speed than the steam locomotive. 

Mr. B. J. Arnold's paper, covering his in- 
vestigations for the New York Central & 
Hudson River Railroad on the electrical 
operation of trains through the Park avenue 
tunnel, presents facts which are very im- 
portant to the engineering world. It is 
part of his report to the directors of the 
New York Central Railroad, and being pub- 
lished by their permission, might be consid- 
ered as being acceptable to them. Although 
the difference in operation costs between 
steam and electricity, as estimated by Mr. 
Arnold, is only 0.55 of a cent per locomotive 
mile, the distinct advantages which would 
accrue to the road from the assumed absence 
of danger, from the great convenience and 
the pleasanter method of traveling, would 
go far to make up for this small differerve 
in operating expenses. The method which 
Mr. Arnold proposes is interesting as show- 
ing the use of direct-current locomotives 
operating at 600 volts with the power sta- 
tion located near the Harlem River, and 
using a substation placed near the Forty- 
second street end, storage batteries to be 
utilized for equalizing the load. A further 
interesting fact is that direct-current en- 
ergy, when brought from an alternating-cur- 
rent system, costs one-half cent more per 
kilowatt-hour than the alternating current 
power. The whole object of Mr. Arnold's 
paper, which is a classic, was to find the 
work to be done in moving the trains from 
Mott Haven to Forty-second street, and from 
this data to ascertain the weight of locomo- 
tive and the advisability of handling the 
traffic with such a unit. 

Mr. Sprague, in the discussion, considered 
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that Mr. Arnold’s paper was the most im- 
portant one of the meeting as indicating an 
essential advance in the application of elec- 
tric locomotives to the successful haulage of 
heavy and frequent trains in a congested 
district, and he also pointed out that econ- 
omy was of no importance in the problem, 
but that the operating expenses would un- 
doubtedly decrease with greater comfort af- 
forded to the traveling public by the in- 
stallation of electrically operated trains. 

Mr. F. S. Pearson pointed out, in the fur- 
ther discussion, that the long-distance high- 
speed problem is now before us for consid- 
eration, and especially as the steam loco- 
motive is limited by its boiler capacity. 
Owing to this fact, the limits of high speed 
with steam locomotives is nearly reached, 
and, therefore, with the road-beds and the 
cars available for high-speed traffic, it will 
be necessary to look to electricity to accom- 
plish the final results. 

During this railway meeting Mr. C. O. 
Mailloux presented his paper on an experi- 
ment with single-phase alternators on poly- 
phase circuits. This wasa record of his expe- 
rience in operating two single-phase alter- 
nators on a two-phase system running rotary 
converters. In the discussion it appeared that 
at Ottawa, Canada, a similar arrangement 
was utilized giving satisfactory results, and 
Mr. Steinmetz very clearly pointed out the 
reason for being able to operate single- 
phase apparatus on a two or three-phase 
system satisfactorily. To use his own 
words. if the diagrams which represent the 
relations of the electro-motive forces on the 
machines are mechanically stable then the 
apparatus will be electrically stable. For 
instance, an equilateral triangle repre- 
senting a three-phase system is mechanically 
stable and if single-phase alternators are 
properly connected to a three-phase system 
they will, although driven by independent 
prime movers, operate successfully. 

FRIDAY S SESSION, 

The papers on Friday were as follows: 
“The Function of Shunt and Series Resist- 
ance in Lightning Arresters.” by Percy H. 
Thomas; “The Electrostatic Wattmeter in 
Commercial Measurements,” by Miles Walk- 
er; Energy Loss in Commercial Insulating 
Materials When Subjected to High-Potential 
Stress,” by Charles Edward Skinner; “Re- 
port of the Committee on Standardization ;”’ 
“The Determination of Alternator Charac- 
teristics,’ by L. A. Herdt; “A New Curve 
Tracing Instrument,” by Professor R. B. 
Owens. 

Mr. Thomas showed the use of both shunt 
and series resistance in the successful 
operation of lightning arresters for high- 
tension transmission lines and circuits. Mr. 
Steinmetz, in the discussion, stated that the 
three essentials of successful lightning ar- 
resters were: First, series resistance; sec- 
ond, a multiplicity of spark-gaps; and, third, 
large terminals so that the heat might be 
rapidly conducted away from the point of 
arcing. An ideal lightning arrester would 
include no resistance, but this is impossible 
owing to the vicious short-circuiting which 
would occur, causing bad surging and burn- 
ing. It was also shown that there is re- 
quired a smaller voltage to maintain the arc 
than is required to strike the arc. There- 
fore, if there were means for increasing the 
resistance of the circuit after the arc had 
established itself, the effects on the line as 
to surging and the burning of the lightning 
arrester would be greatly decreased. Such 
an arrangement might be accomplished by 
utilizing a smaller number of gaps over 
which the spark would pass, and then in- 
creasing the number in order to break the 
current. 

Mr. Skinner’s paper on the energy loss in 
insulating materials showed that the loss in 
insulating materials under these conditions 
was considerable and led to the final break- 
ing down of the insulation. l 

The conclusion reached from the discus- 
sion would seem to show that there are 
innumerable paths in the insulation due to 
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the interstices and occluded air, also that 
within the electrical elastic limit of the 
material the law that the loss of energy is 
proportional to the square of the voltage 
would seem to hold. This is a valuable and 
interesting point, especially when consid- 
ered in connection with underground and 
submarine cables. 

The standardization report was then pre- 
sented before the Institute for its considera- 
tion and adoption. The most important 
recommendations are as follows: The adop- 
tion of a formula by means of which the 
rise in temperature of dynamo electric 
machinery above the surrounding atmos- 
phere can be definitely secured. A closer 
value for the temperature coefficient was 
recommended. 

The section relating to the rating of rail- 
way motors was changed so that the horse- 
power output, which gives a seventy-five- 
degree centigrade rise of temperature above 
a room temperature of twenty-five degrees 
centigrade, after one hour's continuous run 
of 500 volts terminal pressure, on a stand, 
with the motor covers removed, shall be the 
official rating. An important recommenda- 
tion was that relating to alternating-current 
circuits where the frequency of 30 to 40 are 
omitted and frequencies of 25, 60 and 120 
are recommended as desirable. The section 
on luminous sources is entirely new and 
recommends the use of the Hefner unit in 
preference to that of the British candle- 
power. This is an excellent recommenda- 
tion and it is hoped that all engineers may 
recognize its importance. In the discussion 
it was learned that one Hefner unit was 
equivalent to 0.88 of a British candle-power 
and that this unit is sufficiently accurate to 
be adopted as a standard. Mr. J. W. Lieb 
showed that the mean spherical candle- 
power is the most desirable method of re- 
cording luminous sources, both for commer- 
cial and scientific purposes, and this idea 
was borne out by the further discussion of 
the subject. 

Professor Owens read Professor Herdt’s 
paper on the determination of alternating 
characteristics, and also presented a paper 
on a new curve tracing instrument. 

SATURDAY’S SESSION. 

Saturday's meeting was opened with a 
paper by G. F. Packard on a variable reluc- 
tance method of motor speed control. The 
idea is essentially to vary the flux in the 
centre of the pole-piece, leaving that at the 
pole tips of nearly uniform value, thereby 
varying the speed of the motor without de- 
stroying or impairing its ability to commu- 
tate without sparking. A plunger of mag- 
netic material is moved and out of the cylin- 
drical field magnet varying the flux in the 
centre of the pole-piece, but, as stated, not 
at the pole tips. 

Mr. Packard showed excellent results in 
speed regulation by means of curves for 
motors of six horse-power and he also 
stated that an eight-horse-power motor had 
been built to operate in a similar manner. 
The voltage of these machines was, respec- 
tively, 110 and 220. 

Following this paper came those relating 
to education, the first one being the presi- 
dential address of Charles P. Steinmetz, and 
the others of Dr. Sheldon, Professor Owens, 
Professor W. Esty, Mr. H. W. Buck and Mr. 
E. B. Raymond. The essential point in all 
the papers which were presented on this 
subject bore on the extent to which the uni- 
versity or college should go in the instruc- 
tion and preparation of the student for his 
future work as an electrical engineer. These 
papers instituted valuable discussion which 
should be read by all engineers, manufac- 
turers and educators throughout not only 
this country but all foreign countries as 
well, and it might be desirable to suggest 
here that this material be collected as a 
pamphlet for distribution, through the 
offices of the Institute, to those young men 
and those who are responsible for them who 
desire to investigate the views on the condi- 
tion of electrical education in this country. 
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THE AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


CONCLUDING SESSIONS AT GREAT BARRING- 
TON, FRIDAY AND SATURDAY, 
JUNE 20 AND 2l. 


FRIDAY S PROCEEDINGS. 


The convention was called to order 
promptly at nine o’clock by President 
Steinmetz. The programme as arranged 
for Friday was carried out in full with 
the exception of the paper on “A New 
Photometer for Incandescent Light and 
Similar Sources,” which was withdrawn. 

Before adjournment, Professor R. B. 
Owens, of McGill University, of Montreal, 
extended a cordial invitation to the Insti- 
tute to hold its next annual convention in 
the city of Montreal. Professor Carl 
Hering offered a resolution to the effect 
that the British Institution of Electrical 
Engineers be invited to hold a joint con- 
vention at Montreal at the same time. 

After some discussion the matter was 
referred to the executive committee for 
final action. 

Dr. A. Kennelly’s report on “Standard- 
ization” was read and provoked considera- 
ble discussion. Professor Owens called 
attention to some paragraphs in it which 
he thought were misleading. Mr. William 
Stanley, in discussing the general topic, 
quoted the apt words of the late Franklin 
Ieonard Pope to the effect that, “There 
were only two kinds of machines, ours and 
the other fellow’s.” 

Tt was finally voted to accept Dr. Ken- 
nelly’s report. with the exception of two 
paragraphs which were referred back to 
the committee for further action. 

Friday afternoon was devoted to a visit 
to the works of the Stanlev Electric Manu- 
facturing Company, at Pittsfield, a special 
train being provided for the trip. The 
ladies who accompanied the party were 
taken around the beautiful little city of 
25,000 inhabitants in tally-ho coaches and 
privileged to enjoy the numerous beautiful 
views, While the gentlemen were escorted 
through the old and new works of the 
Stanley company. <A great deal to in- 
terest this crowd of experts was found in 
every department. The visitors were es- 
corted through by Dr. Perrine, president 
of the company, and Messrs. Noble, Rush- 
more, Lee, Lillibridge and others asso- 
ciated with the company’s interests. 

At five o’clock the entire body of visi- 
tors, to the number of over 200, met and 
participated in a very enjoyable lawn tea 
at the beautiful home of Dr. and Mrs. 
F. A. C. Perrine. The agreeable host and 
hostess extended an extremely cordial wel- 
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come to each individual visitor, and the 
large quaint old home and very extensive 
and well-shaded lawns made an ideal spot 
for this most agreeable reception and en- 
tertainment. In the evening the guests 
were entertained at the Maplewood Inn 
by Mayor England and the Board of 
Aldermen of the city of Pittsfield. A 
band concert was given, a dainty little 
supper served and dancing provided for 
those who desired it. 

At 10.15 the special train returned to 
Great Barrington. 


SATURDAY 8S PRUCEEDINGS. 

The closing session of this meeting, 
which was probably the best in the history 
of the Institute, was begun promptly 
Saturday morning with President Stein- 
metz in the chair. The following pro- 
gramme of papers was presented : 

17. Opening address upon the general 
subject, by President Steinmetz. 

18. “The Present Status of Electrical 
Engineering Education in the United 
States,” by Dr. Samuel Sheldon, of the 
Polytechnic Institute, of Brooklyn, N. Y. 

19. “The Equipment of an Electrical 
Engineering Laboratory,” by Professor 
R. B. Owens, of McGill University, Mon- 
treal. 

20. “Electrical Engincering Courses at 
College,” by Professor William Esty, 
Lehigh University, Bethlehem, Pa. 

21. “The Education of an Electrical 
Engineer,” by Mr. Harold W. Buck, of 
Niagara Falls, N. Y. 

22, “The Electrical Engineering 
Courses at College,” by Mr. E. B. Ray- 
mond, of Schenectady, N. Y. 

These papers upon “The Education of 
an Electrical Engineer” were of the most 
absorbing interest, and this was equally 
true of the discussion that lasted up to 
the close of the convention. The earnest- 
ness of the authors of the papers and of 
the participants in the discussion and on 
the part of the auditors as manifested by 
the frequent outbursts of applause was 
remarkable, doubtless due in some meas- 
ure to the fact that very diverse views 
were evidently held by many of those in 
attendance. Further, also, the professors 
of electrical engineering present were per- 
haps put upon their mettle, first, by some 
reference in the address of President 
Steinmetz relative to college examinations 
and incompetent instructors, and, subse- 
quently, during the discussion by Dr. Per- 
rine, who expressed the opinion that no 
one who had not himself been an electrical 
engineer was qualified to teach students 
electrical engineering, and he advocated 
that for every three or four years that a 


ELECTRICAL REVIEW 


professor taught he should devote one year 
to the actual practice of the profession. 
Dr. Perrine also questioned the utility of 
a well-equipped electrical engineering 
laboratory in colleges, saying that for him- 
self, if the money were given to him for 
such a purpose, he would not know what 
to do with it. Other speakers thought it 
was time lost to take up the study of 
foreign languages, except as literature. 
There was striking unanimity regarding 
the necessity for the study of English so 
that a man should be able to express him- 
self with clearness in writing or in speak- 
ing, the man who could not do so being 
at a decided disadvantage. Dr. .Golds- 
borough, for the professors of electrical 
engineering, was of the opinion that the 
attempt to follow Dr. Perrine’s sugges- 
tion that professors should devote 
alternate periods of time to the practice 
of electrical engineering, one to teaching, 
would empty the colleges of professors, as 
they would find the actual work so fas- 
cinating they would not return to the com- 
paratively irksome and frequently less re- 
munecrative work of teaching. He believed, 
however, that it was the present practice 
with the majority of professors to investi- 
gate personally at every opportunity actual 
engineering work. He also said in 
reply to some criticisms not favorable to 
many of the college graduates, and that 
might be construed to reflect upon their 
instructors, that the professors had not the 
choosing of their students. The boys came 
to them to be taught and they had to 
do the best possible to teach them. The 
teachable students left the school with a 
very fair degree of knowledge, but 
knowledge can not be preached into a 
turnip. 

There was no dissension among those 
present as to the advisability of giving 
the students a broader general education 
than they at present receive, even if this 
should lead to a lengthening of the college 
course to six or seven years instead of 
four years as at present. Undoubtedly 
these papers and the discussion there- 
upon will have the effect of focussing 
more general attention upon this exceed- 
ingly important question with the result 
that eventually a system of education will 
be evolved that will command the approval 
of a majority, if not all, of those most 
deeply interested. 


NOTES. 


On Thursday afternoon a telegram was 
received from the Pacific Coast Transmis- 
zion Association, to the effect that Dr. 
Perrine bring to the notice of the asso- 
ciation the vigorous protest which this 
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body makes to the proposed legislation of 
the Underwriters of the National Elec- 
tric Association. This was in reference 
to the proposed new rule for insertion in 
the National Electric Code in connection 
with requirements for constant-potential 
circuits of over 3,500 volts potential, and 
rule 39 of the existing code. 


The proposed new rule reads to the 
effect that circuits of thie potential be 
not allowed overhead within seventy-five 
feet of any building. Deviations from 
this rule can only be made in cases of 
isolated property or country streets or 
roads, on application to and written per- 
mission of the underwriters having juris- 
diction. These lines are also not to be 
allowed on the same poles with other 
wires nor on the same side of the street 


or road with pole lines carrying other 
wires. It is recommended by the under- 
writers for lines of over 3,500 volte 
potential that they be run over a private 
right of way, and that all poles should be 
stencilled with the words “Danger — 
volts.” The matter was referred to the 
committee on National Electric Code. 
This matter will be taken up by the 
national board through the National 
Underwriters’ Association at its next 
meeting in December. 

On Saturday morning during the 
regular session, President Steinmetz and 
as many othcers as could be mustered on 
this occasion, received the ladies of the 
Thursday Morning Club. At this time 
a loving cup was presented to the ladies of 
this organization in appreciation of the 
efforts which they had made to make the 
occasion of the convention a most happy 
one. President Steinmetz tendered a most 
eloquent address, and a response wae 
made by Mrs. O. W. Lane for the la” 
organization. 

A number of distinguished 
of electrical engineering 3 
among whom were DP af, 
Massachusetts Inst’ 


JOBY ; 
Arthur E. Kenn ..dams, 
Harvard Universi: urge F. Sever 


and Francis B. Cra vt Columbia Uni- 
versity; Horace T. i zdy, Union College, 
Schenectady; William Esty, Lehigh Uni- 
versity; R. B. Owens, McGill University, 
Montreal; Samuel Sheldon, Polytechnic 
Institute, Brooklyn; W. E. Goldsborough, 
Purdue University, Indiana; E. L. 
Nichols, Cornell University. 

On Saturday, D. Frederick Packard 
read a paper, not scheduled on the pro- 
gramme, on “A Variable Resistance 
Method of Motor-Speed Control.” _ 

On Saturday afternoon a complimen- 
tary dinner was given to the members of 
the Institute by the proprietors of the 
Hotel Aspinwall at Lenox. An elaborate 
menu was thoroughly enjoyed by a large 
party, the terrific downpour of rain not 
in any way marring the pleasures of the 
occasion. Quite a number of the attend- 
ants at the convention tarried at Great 
Barrington until Monday. 
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LIQUID FUEL—BOILER FIRING WITH 
OIL—I1.* 


BY JAMES W. WARREN AND H. T. EDGAR. 


STORAGE. 


The oil is stored in two steel tanks, 
each thirty feet long by ten feet in diam- 
eter, made of three-sixteenths-inch steel, 
which are buried in the ground directly 
behind the plant. These tanks are buried 
end to end, four feet below the surface, 
and covered with a four-inch wood log- 
ging treated with a wood preserver to 
prevent the alkali in the soil destroying 
the tanks. Between the ends of 
the tanks is a manhole four feet 
wide by eight feet long, into which 
all pipes, valves and connections 
possible are made, affording easy ac- 
cess to make repairs. The tanks are con- 
nected together with both the supply and 
suction pipes and are filled and emptied 
both at the same time, but the piping is so 
arranged that it is possible to use each 
tank separately, affording an opportunity 
to clean either of them. The oil is de- 
livered in specially-built tank cars, hold- 
ing from 155 to 300 barrels of oil. A 
rubber hose three inches in diameter is 
used to convey the oil from the tank 
cars to the tanks, and gauges arranged 
on the back of the plant show the amount 
of oil in each tank. It takes about forty 
minutes to unload a car of 6,500 gal- 
lons. Each of our tanks will hold about 
17,000 gallons, and under the present 
conditions of operation this will last 
about half a month, affording us a fair 
storage capacity. 

PUMPS. 

There are two 3 by 2 by 3 duplex steam 
pumps mounted on an iron frame stand- 
ing about three feet six inches high. 
These pumps draw the oil from the stor- 
age tanks through a one and one-half-inch 
iron pipe, and discharge it through a one- 
inch pipe inte a small chamber about 
fourteen inches in diameter by two feet 
six inches long, placed between and 
slightly above the pumps. The oil en- 
ters this chamber at one end, passing 
through a partition of very fine wire 
gauze into the other end of the chamber, 
where it comes in contact with a heating 
coil heated with the-exhaust steam from 
the pumps. This runs the temperature 
of the oil to about 145 degrees Fahren- 
heit, being the proper temperature at 
which the oil atomizes freely. The gauze 
screen or partition is used to strain the 
oil and keep back sand and dirt, which, 
if allowed to pass to the burners, would in 
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time stop up the small openings through 
which the oil passes. The pump being 
a double one gives us a reserve in case of 
accident. 

BURNERS. 

Experiments have been made with two 
burners, one known as a straight-blow 
burner and the other known as a cross- 
blow burner. Thus far we have been un- 
able to see that one burner has any spe- 
cial advantages over the other as regards 
economy or ease of manipulation. In the 
straight-blow burner there is a central 
brass casting with a small bore through 
which the oil passes. The outside of this 
casting is fluted like the rifling of a can- 
non, and outside of this is another brass 
tube. The steam passing through this 
space and the fluting, gives it a whirling 
motion, so that as the oil flows out of the 
inner bore it is caught by the whirling 
steam and atomized. It is considerable 
work to set this burner in place, as there 
are many changes to make in the brick 
work of the furnace. In order to atomize 
the oil thoroughly, the bridge wall of the 
furnace has to be reconstructed and a 
sort of grill work of fire brick put in 
its place. The grate bars are lowered 
about one foot in the fire box, and a 
double row of fire brick laid on top in 
such a manner as to form an air cham- 
ber between them through which all air 
must pass in order to reach the furnace, 
the idea being that the air becomes heat- 
ed before coming in contact with the fire. 
There are two of these burners under 
each boiler, each one being set in the fire 
door, and the door bricked up solid, ex- 
cept a small hole for looking into the fur- 
nace. When once set up it is rather dif- 
ficult and expensive to change back to 
coal. 

The cross-blow burner is constructed 
somewhat differently from the straight- 
blow burner. It consists of small casting 
with an overhanging top perforated with 
small holes arranged in a semi-circle on 
the under side. Just below these holes 
is a slot in the burner through which the 
steam issues in a sheet, and the oil being 
forced through these holes comes in con- 
tact with the steam and is atomized. This 
burner is put through a hole between the 
fire doors, using only one burner to a 
boiler. The grate bars are left in the 
same position as when coal is used, and 
are covered with a layer of fire brick 
laid in mortar. These bricks cover the 
entire grate except a few inches in front 
for air, and the bridge wall is left as 
used for coal. The furnace doors re- 
main unchanged. The principle of an 
oil burner is that the steam comes in con- 
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tact with the oil and atomizes and sepa- 
rates it as widely as possible. 

To convert a furnace from coal to oil 
will take from two to three days, and to 
convert to coal again from two to three 
minutes, where the cross-blow burners 
are used. After being once equipped for 
oil, however, and then converted to coal, 
it could be reconverted to oil again in 
about one hour. 

In the use of fuel oil it is necessary, in 
order to get economical burning, to have 
the oil flow to the burners at a steady 
pressure. Our first experiments demon- 
strated the necessity of this, as our fires 
were often put out through unsteady 
pressure. With a steady pressure of steam 
at the burners, if the oil pressure de- 
creases, the steam is likely to blow out 
the fire, while if it increases, more oil 
comes through the burners than could be 
properly atomized, the result being, Ist: 
The fire smokes badly. 2d: The excess 
of oil runs away in the ash pit, causing 
liability to explode. 3d: It fills the tubes 
with a soot that is much harder to re- 
move than coal soot. 4th: The oil that 
is not atomized, and flows away, is lost. 

In order to ensure a steady pressure of 
oil it is necessary to provide an auxiliary 
alr chamber. Connected to this air cham- 


‘ber is a small safety valve which, in case 


the pressure runs above the point re- 
quired, returns the excess oil to the stor- 
age tanks. 

To start the burners it is simply nec- 
essary to turn on the steam and a small 
supply of oil, and throw a piece of burn- 
ing waste into the fire box, and we imme- 
diately have a full fire. To regulate it 
properly it is necessary to adjust the sup- 
ply of both steam and oil until the fire 
burns without any smoke; and if prop- 
erly regulated we get a complete combus- 


tion of the oil and avoid almost entirely 


the presence of soot in the tubes and 
smoke from the stack. It is also possi- 
ble, by simply increasing the supply of 
both steam and oil, to force the boiler to 
any extent. Care must be taken, however, 
in selecting burners to get one that thor- 
oughly atomizes and distributes the oil so 
as not to confine the fire to any one part 
of the shell and burn the boiler. 

The boilers are provided with peep 
holes in the back to enable the fireman to 
see the condition of his fire. Care must 
be taken to watch the fires very closely, 
and in case they go out for any reason 
to shut off the oil immediately, as the 
gas from the oil, combined with the air 
in certain proportions, is very explosive. 
Cases of this kind have been known where 
an explosion has occurred which took the 
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damper up the chimney and blew out the 
front of the boiler. 


The statement has been made that it 
takes about four per cent of the steam 
generated to operate the oil apparatus. 
We have made no experiments to demon- 
strate the accuracy of this figure, but our 
observations go to show that this per- 
centage is large. 

In a small plant like this, which is 
subject at times to a total shut-down, in 
case the steam of all boilers goes down, 
it 18 impossible to start the fire, in which 
case an auxiliary steam generator must 
be employed, or the fire brick be removed 
from the grates and coal be used to get 
up steam. 

In installing this apparatus it is neces- 
sary to comply with certain rules and 
regulations of the insurance companies 


in order to prevent an increase in insur- 
ance rates. These rules, however, are not 
in any way unreasonable, but are neces- 
sary to afford ample protection to the 
plant. Their principle requirements are: 

First—That the storage tanks shall be 
buried four feet under the ground and 
ten feet from the building; or, if located 
more than one hundred feet from the 
building, may be put above the ground 
or only partially buried, in which case 
they must be surrounded by a brick or 
earth embankment forming a reservoir of 
sufficient capacity to hold double the con- 
tents of the tank. 

Second—They must have a gas-tight 
manhead at the top. 

Third—They must not be filled in ex- 
cess of ninety-eight per cent of their ca- 
pacity. 

Fourth—They must have a two-inch 
vent pipe. 

Vifth—The highest point in storage 
supply must be at least two feet below 
the level of the furnace where oil is to 
be burned, thereby preventing gravity 
feed to the boilers. 

What the saving has been per horse- 
power or kilowatt-hour as compared with 
the use of coal, it is impossible for 
us to tell, as prior to the present 
ownership of this plant, which changed 
hands last fall, no records had ever 
been kept of the kilowatt output 
or the tons of coal used per month, 
so that comparisons are impossible to ob- 
tain. There is no question, however, but 
that there is a very large saving in the 
use of fuel oil. It is claimed by the ad- 
vocates of fuel oil that four barrels of oil, 
forty-two gallons to a barrel, are equal to 
one ton of good bituminous coal. 

Experiments have been made by the 
Water Works Company at El Paso, and 
some very accurate figures have been ob- 
tained. The results of these tests show that 
the cost of burning fuel oil is exactly half 
the cost of burning coal, the coal costing 
$5 per ton, and fuel oil costing seventy 
cents per barrel. The coal used prior to 
the installation of fuel oil was San 
Antonio coal from New Mexico. 
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A STUDY OF THE HEATING OF RAIL- 
WAY MOTORS —I1l.* 


BY A. H. ARMSTRONG. 


So far we have considered the ques- 
tion of capacity of our “H” motor for one 
gear ratio only. It is obvious that similar 
calculations may be made for any other 
gear ratio corresponding to a result of 
several sets of such calculations, it is 
possible to arrive at a capacity of our 
“H” motor for any schedule, any gear 
ratio and any frequency of stops. This 
may be plotted in terms of any tempera- 
ture rise, and a set of such curves is 
plotted in Fig. 10 for a temperature rise 
of 60 degrees. This set of curves still re- 
tains different maximum speed on the 
level, and by combining the 120 pounds 
per ton tractive effort, 15-second stops, 150 
pounds braking effort, and is based upon 
the performance of a single car using a 
four-motor equipment, following the lines 
of the friction curves given in Fig. 1. The 
relation between schedule speed and max- 
imum speed on the level is shown with 
stops varying from one to four miles to 
four per mile, and the tons per motor for 
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a maximum temperature rise in any part 
of the motor of 60 degrees centigrade are 
shown from one stop in two miles to four 
stops per mile. 

A careful study of the curves in Fig. 
10 gives very interesting results. For in- 
stance, the “H” motor geared for 60 
m. p. h. can operate between the limits 
of one stop in two miles and four stops per 
mile, making a schedule of from 40 
m. p. h. down to 14 m. p. h. with approxi- 
mately five tons per motor in all cases and 
the same temperature rise. In other words, 
an equipment of this character is pro- 
tected from overheating by properly pro- 
portioning its gear ratio to the car weight. 
The possible schedule speed for a given 
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gear ratio is controlled by the number 
of stops per mile, but the heating of the 
equipment, with the proper weight of car, 
will be the same over a very wide range 
of schedules and stops. The curves, also, 
bring out very forcibly the importance of 
properly gearing an equipment for the 
work which it has to do. For instance, a 
gearing giving 60 m. p. h. on a level track 
can make but 20.5 m. p. h. schedule with 
two stops per mile with a train weight of 
5.6 tons per motor, while the same equip- 
ment geared for 47.5 m. p. h. can perform 
20 m. p. h. schedule (practically the 
same), but can do so with a total train 
weight of 12.8 tons per motor, or more 
than double the train weight possible for 
the same temperature rise with the 60 
m. p. h. equipment. In other words, the 
equipment should be geared for the lowest 
possible maximum speed that will permit 
the maintenance of the schedule in ques- 
tion, as a gear ratio giving too high a 
maximum speed for the work to be done 
not only overheats the motors, but pro- 
duces needless demands upon the gener- 
ating and distribution systems. 

The curves in Fig. 10 give a fairly 
complete study of the type “H” motor 
when applied to the operation of single 
cars equipped with four motors. All 
points in the curve except for a maximum 
speed of 30 m. p. h. are obtained with the 
operation of single cars, and as our fric- 
tion curves may be inaccurate, being based 
upon a single set of tests, or trains of 
more than one car may be run, it is in- 
structive to reproduce a similar set of 
curves for two, three, four cars, etc., per 
train. The motor capacity for a given 
temperature rise is governed largely by 
the shape of the friction curve used at 
high speeds, especially for the longer runs, 
and in Fig. 11 is shown a comparison 
between the operation of one and two-car 
trains making the same schedule, and 
using the same accclerating tractive effort 
per ton, braking and stop intervals as 1n 
Fig. 10. This set of curves is also plotted 
for a temperature rise of 60 degrees centi- 
grade, but it is obvious that from the fore- 
going material we could plot similar 
curves for any other temperature rise. As 
the curves showing the relation between 
tons per motor and maximum speed for a 
given temperature rise come so close to- 
gether for the different frequency of 
stops, this sheet has considered only the 
relation between tons per motor and max- 
mum speed for one stop per mile. ae 
we see that at 60 m. p. h. the type H 
motor operating a single car has capacity 
of but 5.3 tons per motor for 60 degrees 
rise, while if two cars are coupled together 
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and operated as a single train, the reduc- 
tion in wind friction per ton of train 
weight increases the capacity per motor to 
7.5 tons for the same 60 degrees tempera- 
ture rise, an increase of 42 per cent. This 
opens up a new field of enquiry as to 
whether it is commercially advisable to 
run single car units at this high speed 
when the motive power, and as it will be 
shown later on, the energy input are both 
larger than would result from operating 
the same seating capacity in trains of two 
cars or more, with a correspondingly in- 
creased time interval between trains. In 
other words, is the electric traction idea of 
small units at frequent intervals a proper 
method of attacking the very high speed 
electric traction problem, or are we com- 
pelled to go back to the sleam method of 
operating heavier trains at more infre- 
quent intervals in order to prevent a pro- 
hibitive investment in motors, and gen- 
erating and distributing systems, and a 
ruinous expense for operation? It is true 
that the electric system, being eminently 
adapted to subdivision, has created the 
demand for travel by means of its frequent 
service, where none previously existed, but 
it may be possible that for very high- 
speed work too great a price may be paid 
for the privilege of operating very fre- 
quent small units. 

The foregoing discussion has described 
a method of determining the probable 
heating of a given motor when operated 
under any known conditions. The re- 
sults obtained are so complete and give 
such a mass of working data directly ap- 
plicable to service requirements that the 
labor of the detailed calculations neces- 
sary seem amply justified. Specifications 
of stationary apparatus are prepared in 
careful detail and acceptance tests carried 
out in great exactness, but the tendency 
to slight the railway motor problem, 
owing largely to its seeming complexity, 
is hardly warranted, when it is considered 
that the capital invested in such apparatus 
may be double that required for generator 
power to drive it. Then, too, the gener- 
ator is carefully housed, provided with an 
attendant and otherwise taken care of, 
while the motor is exposed to outside 
climatic conditions and only gives evi- 
dence of being overloaded by burning out. 
The selection of such apparatus should 
receive the most careful attention, the 
proposed service conditions fully worked 
out and the proper size of motor and cor- 
rect gearing chosen to ensure a reasonably 
small expense for maintenance. 

The present method of rating railway 
motors is to determine the current which 
they will carry at 500 volts on a stand test 
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giving a temperature rise of 75 degrees 
centigrade in the hottest part after sixty 
minutes’ run. In other words, the one- 
hour rating of railway motors gives only 
an indication of the comparative capacity 
of two motors in actual service, and af- 
fords no data to serve as the basis of cal- 
culating the service capacity of the motor. 
It does determine the mechanical quali- 


MP iia 000 
Reta eee 
ts 
Be | 
| 
| at | 
=s 


ties of the motor, as the one-hour test is 
generally very severe, and it also affords 
a means of observing commutation at the 
maximum current for which the motor 
will probably be called upon in service 
operation. Some method of rating rail- 
way motors which would give an accurate 
comparison of their service capacity 
under different conditions, if such a rat- 
ing is possible, would be of great ad- 
vantage over the present very general one- 
hour rating. 

The foregoing investigation has pointed 
out the very variable nature of the work 
which a railway motor has to do, and the 
different relations between service per- 
formed, distribution of the losses and the 
ultimate heating of the motor. In Fig. 3 
the various motor losses are shown for the 


type “H” motor, taken as an example, 
but it is evident that different tiotor loss 
curves, even for the same service per- 
formed, could not be compared directly 
with any assurance of arriving at their 
comparative temperature rise. Proceed- 
ing further, we come to the values given 
in Fig. 6, showing the relation between 
motor losses, their distribution and the 
resulting temperature rise per watt loss. 
Similar curves of different motors could 
be compared directly and give some means 
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of their relative capacity, but here, also, 
there is no direct comparison as different 
motors do not have the same efficiency, 
and therefore will not give the same loses 
for the same service performed. In other 
words, given two motors having the same 
thermal constants, that is, the same de- 
grees rise per watt loss, the motor having 
the poorer efficiency will rise to a higher 
temperature for the same service per- 
formed, owing to its greater loss. We 
can not, therefore, look to the thermal 
curves as giving the comparative rating 
needed. 

In Fig. 7 we have a fairly complete 
history of the type “H” motor operating 
under a given set of assumptions. These 
assumptions are those pertaining to serv: 
ice operation, and such a set of curves 
for another motor calculated for the same 
conditions would give accurately the com- 
parative size, or, in other words, the com- 
parative temperature of the two motors 
for the same service performed. In Fig. 
7 the “service capacity curves” approach 
much nearer to a basis of comparing dif- 
ferent motors, but as a method of rating 
railway motors it is incomplete. In the 
first place, we have assumed a given rate 
of acceleration, while it is obvious that 
the demands of different classes of serv- 
Ice, especially low-speed service, will call 
for different rates of acceleration, and 
hence a separate sheet would have to be 
made out for every rate of acceleration. 
The effect of increasing the rate of accel- 
eration and increasing the time of coast- 
ing is shown in Fig. 9, giving such dis- 
crepancy between tons per motor for a 
given temperature as to make sheets simi- 
lar to Fig. 7 entirely unreliable for com- 
paring different motors, especially when 
the maximum speeds are low and the ac- 
celeration energy is the determining fac- 
tor in the motor heating. 

There is another variable, the rate of 
braking, which has not been entered into 
in this discussion, and which also affects 
the heating of the motor, especially on 
low-speed high-acceleration problems. On 
the higher speed problems, where friction 
is the ruling factor, it is found that we 
must also assume a certain friction rate, 
or, in fact, a friction curve plotted to a 
definite formula in order to arrive at con- 
sistent results with different motors. 
Having once determined on this friction 
curve for a single car, our calculations 
are immediately disqualified when we 
couple two of these same cars together 
and perform the same service, the fric- 
tion rates at speeds of 50 or 60 m. p. h. 
falling off considerably as we approach 
a train composed of several units. 


a Ši G -- = i A =: ab! . . 
Seng ei ee eR nial ss ee E T a Cal) leeds ke Me a ee 


a E N 


a=) B amb 


` di e 
arco 


866 


In addition to the foregoing variables, 
we have the element of the energy con- 
sumed by the rotating parts during ac- 
celeration. This factor is practically 
negligible at very high speeds, but figures 
very prominently in acceleration prob- 
lems with low speeds. In giving the 
rating of a railway motor, it will be nec- 
essary, therefore, to fix definitely upon 
the weight and centre of gyration of car- 
wheels and armatures, and furthermore 
determine the effect of the motor parts 
for a given gear ratio. 

After all these variables are definitely 
fixed, we must repeat the same set of 
conditions for each motor gear ratio, or, 
as a more general case, for each different 
maximum speed on level, thus eliminat- 
ing the question of the total number of 
teeth in gear and pinion. It is not in- 
tended in any way to discourage an effort 
to rate a railway motor by some method 
that will give its comparative capacity, 
but it is well to canvass carefully the 
large field of variables which must enter 
into such a rating, and to have clearly in 
mind the bearing which these different 
variables have in determining the tem- 
perature of the motor. It is evident that 
by affixing certain values to accelerating 
rate, train friction, braking effort, en- 
ergy of rotating parts, ete., it will be 
possible to prepare a set of curves giving 
the relation between schedule, frequency 
of stops and temperature rise for any car 
weight, which would give accurately the 
comparative size of a railway motor in 
relation to any other motor for which 
curves were similarly plotted. Such work 
is being done by the General Electric 
Company on its standard railway motors, 
and, in fact, is necessary in order to be 
able to give the probable performance of 
a motor under any set of conditions, and 
follow through the effect of changing con- 
ditions. The method, however, is cum- 
bersome, and has so many factors enter- 
ing into the case that it probably may 
never serve as a commercial rating; fur- 
thermore, such relation could only be 
expressed by curves, or a long, tabulated 
statement, and neither method is short 
and concise enough for a commercial 
rating. 

As the result of considerable investiga- 
tion along these lines, the writer has not 
arrived at any commercial rating of a 
railway motor which serves its purpose 
better than the one-hour test now uni- 
versally used. Admitting that such a test 
does not give the comparative size of dif- 
ferent motors, it does serve the purpose 
of largely determining its commutating 
qualities and possesses the advantage of 
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being commercial. Unless a rating can 
be proposed which will indicate accurately 
the relative size of motors, the present 
method of one-hour rating possesses ad- 
vantages which would hardly warrant its 
bein: superseded. 

Although insufficient data is at hand 
from the foregoing calculations to form 
the basis of a complete treatise on the sub- 
ject of train energy, suthcient material is 
provided to furnish some very interesting 
comparisons. As the basis of calculations, 
we assume the operation of single car 
trains composed of 25, 35 and 45-ton cars, 
geared for a maximum speed of 60 m. p. h. 
for the 35-ton car. From our friction 
curves we find that these three cars at 60 
m. p. h. require a tractive effort of 59 
pounds, 50 pounds and 43.5 pounds per 
ton, respectively. The same calculations 
were carried through for trains composed 
of two cars or more, the cars being of dif- 
ferent weights, so that we are able to plot 
a set of curves showing the relation be- 
tween schedule speed and watt-hours per 
ton mile input to the train, virtually ig- 
noring any fixed formula for train fric- 
tion. Such a set of curves is shown in 
Fig. 12, being plotted for 30, 40, 50 and 
60 pounds per ton friction rate of 60 
m. p. h. These curves may be regarded 
as fairly gencral in their scope, except 
that they follow the general form of the 
friction curves given in Fig. 1. In other 
words, we can get from these curves in 
Fig. 12 the energy consumption for any 
friction rate at 60 m. p. h., the error in- 
troduced by assuming a general shape of 
curve being very small. 

An inspection of Fig. 12 brings out 
forcibly the fact that the subject of car 
energy at high speed is most intimately 
interlinked with the question of train 
friction. As the schedule speed decreases 
with the increasing number of stops, or 
in other words, as the energy of accelera- 
tion becomes a more important factor, the 
per cent difference between the energy 
values for different train frictions be- 
comes less, as would be expected. 

The electric road has almost universally 
used one-car units, and as it has branched 
out into suburban high-speed work, the 
advantages of more frequent service have 
made the operators of such roads retain 
the single-car idea. From the curves 
given in Fig. 12, some figures can be se- 
cured of what it costs to operate a single 
car, and also trains of two or more cars, 
where the maximum speed is 60 m. p. h., 
and the stops very infrequent; that is, 
the more advanced type of our private 
right-of-way suburban road. A single 
35-ton car having a friction, say, of 50 
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pounds per ton at 60 m. p. h., will con- 
sume 119 watt-hours per ton mile at a 
schedule of 52 m. p. h. with one stop in 
eight miles. Let two such cars be coupled 
together in a train, reducing the friction 
to 33.5 pounds per ton, and the train will 
require an input of only 78 watt-hours 
per ton mile, or 65.5 per cent of the 
energy rate per ton required in single-car 
operation. In other words, single cars on 
thirty-minute headway would require 
52.5 per cent more energy for their oper- 
ation than would two-car trains on one- — 
hour headway. With five-car trains com- 
posed of 35-ton cars, the energy is re- 
duced to 56 watt-hours per ton mile for 
the same schedule, or less than half what 
will be required per ton for the operation 
of single-car trains. 

From a purely energy standpoint it 
would seem that the operation of single- 
car trains was disadvantageous, but ex- 
perience has shown that it is not fair to 
assume that two cars operated every hour 
will attract the same custom as one car 
operated every thirty minutes. In other 
words, the frequency of service creates 
travel, and in many cases warrants the 
extra expenditure for coal. There is 
another aspect of the case to be considered 
and that is that with two-car trains at 
more infrequent intervals the load upon 
the feeding points is more fluctuating, the 
size of rotary converters must be some- 
what increased, and in all probability a 
larger amount of feeder copper will be re- 
quired to keep the drop within the same 
limits. Although a saving may be effected 
in the coal pile by increasing the train 
headway and giving the same seating ca- 
pacity in trains of two or more cars, there 
is every reason to expect a call for a 
greater expenditure of .money to install 
the road, and an increase in interest and 
maintenance account that may go far 
toward eating up the saving in the fuel 
expense. 

In Fig. 13 and 14 are given curves 
showing the relation between schedule 
speed and train energy for maximum 
speeds of 45 and 30 m. p. h., respectively. 
It will be noticed that, particularly for 
30 m. p. h. maximum speed, the train 
friction becomes a very much smaller 
factor in determining the energy input, 
especially as the number of stops per mile 
increases. 

All these three sets of curves are plotted 
for an accelerating rate, corresponding to 
120 pounds per ton, and a braking effort 
of 150 pounds per ton. The values given 
will, therefore, be subject to considerable 
variation for different accelerating and 
braking efforts where the schedule speed 
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is low and stops numerous. The curves 
are, however, of fairly general use, es- 
pecially for runs of a mile or more, as the 
effect of rate of acceleration and braking 
is not so marked on longer runs. 

In Figs. 12, 13 and 14 is considered, 
also, a period of coasting equaling 10 per 
cent of the time the train is in motion. 
While this is a fairly general assumption 
and will give sufficient margin for a large 
majority of problems, it will be found in 
carrying out the subject to a conclusion 
that the per cent of coasting is a very 
large factor in determining the train 
energy input. For instance, a high rate 
of acceleration with a long period of 
coasting will demand less energy input to 
the train than a lower rate and little or no 
coasting. The reason for this is obviously 
that the efficiency of acceleration of the 
two runs may be approximately 70 per 
cent, while the speed at which brakes are 
applied is less with a longer coasting 
period, and hence the work demanded by 
the equipment is less. 

In all three of the energy curves given, 
a variable friction during acceleration and 
coasting is considered, but straight-line 
braking ig assumed. The energy required 
to accelerate the rotating parts is also 
considered, so that the curves as given are 
of fairly general application. 

In this paper the writer has attempted 
to outline a method of determining the 
probable heating and energy consumption 
of a given equipment for any class of 
work, having in mind also the possibility 
of arriving at some short, concise method 
of rating different railway motors, so that 
their comparative service capacity might 
be accurately indicated. As the subject 
of motor capacity is so dependent upon 
experimental tests, not only of car fric- 
tion and braking, but also of heat radia- 
tion under working conditions, the con- 
clusions drawn were based as far as possi- 
ble upon actual experiments made. Were 
it not for the fact that car friction, or, 
rather, train friction, is such a variable 
quantity, dependent not only upon the 
condition of track, but upon the speed 
and composition of the train, it would be 
possible to plot a set of curves for a given 
friction and distance, and apply these 
curves for similar shaped runs over 
greater or less distances by taking the 
coordinates proportional to the square 
root of the area of the speed time curves; 
that is, proportional to the square root of 
the distances covered. As, however, the 
wind friction at the higher speeds changes 
the value of friction per ton to such an 
extent, it is only possible to draw up 
curves for a given set of conditions and 
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generalize, as is done in Figs. 12, 13 and 
14, for different friction rates. 

While it is thus possible to prepare a 
set of energy curves which are of fairly 
general application to all probleme, it is 
only feasible to express the relation be- 
tween motors of different capacity by a 
series of curves similar to those described 
in Figs. 7, 8, 9 and 10. It is entirely possi- 
ble to approximate the probable heating of 
motors of different sizes when the resist- 
ance, core loss and general construction is 
known, but such short-cut methods are, 
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Fig. 13. 


at best, only approximations and no true 
comparison of different motors can be 
made which will take into account their 
different losses for the same work per- 
formed and their capacity for radiating 
these losses at different speeds, without 
considering the subject in detail for each 
motor alone along the general] lines indi- 
cated in this paper. 

In dealing with the railway motor 
where the temperatures approximate 60 
degrees centigrade rise in practice, with 
an air temperature in summer reaching ‘30 
to 35 degrees centigrade, we have not much 
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leeway below a temperature injurious to 
the insulation, and approximate methods 
giving rise to errors of 10 or 20 degrees 
centigrade in temperature can not be seri- 
ously considered in such important calcu- 
lations as the determination of railway 
motor temperature. For this reason the 
methods outlined, although entailing a 
large amount of experimental work and 
subsequent calculations, provide an accu- 
rate method of determining the tem- 
perature of railway motors operating 
under any known conditions, and, al- 
though they fail to provide a ‘method of 
rating railway motors, it is due to the 
fact that such a method of rating can not 
be expressed by any short term, but 
necessitates some such general curves as 
are indicated in the paper. 

The writer wishes to acknowledge the 
services of Mr. E. F. Gould in preparing 
material for this paper, and the kindness 
of the General Electric Company in fur- 
nishing results of experimental teste 
which served as a basis of all calculations. 
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THE FUNCTION OF SHUNT AND SERIES 
RESISTANCE IN LIGHTNING 
ARRESTERS.* 


BY PERCY H. THOMAS. 


INTRODUCTORY. 


In a paper read before this Institute on 
February 14 of. the present year, the writer 
treated the subject of static disturbances 
in high-tension lines and discussed some 
types of protective apparatus—chiefly the 
choke coil, the static interrupter and the 
multi-gap lightning arrester. The func- 
tion of the choke coil or interrupter was 
described’ as the prevention of local con- 
centration of potential in windings of 
transformers or generators, such as is 
caused by waves of static electricity; the 
function of the lightning arrester, to pre- 
vent an excessive rise of potential of the 
protected circuit above the earth. The 
lightning arrester has also a secondary 
function of great importance, namely, the 
suppression of the arc which tends to fol- 
low a simultaneous discharge to ground 
from two legs of a circuit. The object of 
the present paper is the description of a 
new method of enabling an arrester to 
suppress such an arc, which is, of course, 
backed by the power of the generating 
system. ‘This principle not being directly 
involved in the question of the protection 
of apparatus from static strains received 
but bare mention in the paper referred 
to above. 

The type of arrester about to be de- 
scribed involves the use of series and 
shunt resistance in connection with a 
multi-gap arrester. This type is im- 
portant, as it permits the use of a very 
low series resistance with the arrester, giv- 
ing a comparatively free discharge path to 
earth. That is, the chief advantage of 
the arrester using series and shunt re- 
sistance over that using only series, is the 
fact that the former may be made oper- 
ative with a much smaller series resistance 
than the latter. 


Some years ago, Mr. Henry Noël Potter | 


discovered, in some investigations on 
lightning arresters for Mr. Wurts, that a 
voltmeter connected in multiple to some 
Wurts non-arcing metal alternating-cur- 
rent arresters prevented the formation of 
a permanent arc in the gaps. In this ex- 
periment a highly inductive circuit waa 
being used, such as had been found very 
severe on the non-arcing power of these 
arresters. Investigation then developed 
the fact that the shunt path formed by 
the voltmeter was the cause of the sup- 

¢ A paper presented at the nineteenth annual conven- 


tion of the American Institute of Electrical Engineers, 
Great Barrington, Mass., June 18th to 2ist, 1902. 
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pression of the arc. Mr. Potter later made 
practical application of his discovery in 
the large generator switches at the power- 
house of the Niagara Falls Power Com- 
pany. In these switches several breaks in 
series are introduced, some of which are 
shunted by resistance. 

At a later date, Mr. Charles F. Scott 
proposed the use of this principle for the 
improvement of lightning arresters. Trial 
proved, however, that a great deal more 
was involved in the application of the 
principle of a shunt resistance to light- 
ning arresters than to the large switches 
at Niagara, and it was found necessary 
to investigate the subject from the begin- 
ning. This work, which was carried out 
by the writer, developed some very in- 
teresting laws or principles, which will be 
fully discussed. The final result has been 
the design of a new type of commercial 
arrester, which includes not only a shunt 
resistance, but a series resistance as well. 
This arrester, which is adapted to alter- 
nating-current circuits only, is called the 
low equivalent alternating-current ar- 
rester on account of its low spark-gap 
equivalent. 

PRINCIPLE OF OPERATION. 

The complete lightning arrester em- 
bodying the shunting principles is shown 
in Fig. 1, and consists of a number of 
small air-gaps connected between line and 
ground, a portion of these gaps being 
shunted by resistance, marked “shunt re- 
sistance,” and a series resistance placed in 
the earth connection. The shunt resist- 
ance is usually placed, as shown, next the 
series resistance, and preferably half of 
the total number of gaps are shunted. 

It is evident that when the arrester is 
not in action, the point P at the junction 
of the shunted and series gaps is at ground 
potential, and consequently that the ar- 
rester will discharge whenever the voltage 
of the point M of the line reaches a poten- 
tial above the ground sufficient to cause 
the series gaps to break down; that is, the 
voltage on the line necessary to cause the 
arrester to discharge is that required to 
break down the series gaps alone, regard- 
less of the presence of the shunted gaps. 
This has a very important bearing on the 
protective power of the arrester. 

During actual discharge the operation 
of the arrester is as follows: 

When the series gaps break down, the 
resistance between the points M and P is 
momentarily reduced to practically zero, 
and the full amount of the potential of 
the line is then thrown on the shunt and 
series resistances. If this potential, which 
is thus abruptly applied to the resist- 
ances, is high, the shunted gaps will be 
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broken down. This makes, for the in- 
stant, a direct path for the static dis- 
charge from line to series resistance. 
Theory and experiment both show that 
practically no.greater voltage, provided it 
be suddenly applied, is required to break 
down both series and shunted gaps than 
the series gap alone. This result is due 
to the fact that the two sets of gaps are 
broken down separately, one after the 
other. If conditions sre right, current 
from the generator will then follow the 
static discharge through the gaps, estab- 
lishing an arc. The current will flow 
through the shunt and series resistances 
and usually through the shunted gaps, but 
if the various parts are properly propor- 
tioned, the shunt resistance will take 
enough current from the shunted gaps 
so that the arc can not hold in the latter 
and will drop out. Once the are drops 
out in the shunted gaps, it must pass 
through both resistances, which will re- 
duce the current strength and enable the 
series gaps to suppress it altogether. 

The series resistance is found necessary 
for the successful operation of the ar- 
rester as outlined above, to prevent the 
enormous rush of current, which, on cir- 
cuits of large generating capacity, would 
otherwise follow discharges and cause 
lights to dip and synchronous apparatus 
to fall out of step, as well as overheating 
the arresters themselves. This series re- 
sistance through which the discharge must 
pass is evidently in general an objection- 
able feature in the arrester, although it 
will be practically harmless if its amount 
is not too great. By the use of the shunt 
resistance the value of the series resistance 
is kept comparatively small. This is the 
chief advantage of this type of arrester. 
A fuller description of the effect of the 
series resistance on the discharge of the 
line will be found in the paper to which 
reference has been made above. 

CONDITIONS AFFECTING NON-ARCING 

POWER. 

The capacity of an arrester to suppress 
or prevent the formation of an arc in its 
gaps after discharge may be called ita 
“non-arcing”’ power, and an arrester 
which is able to accomplish this result 
under all conditions for which it is de- 
signed may be properly called “a non- 
arcing arrester.” It is evident that an 
arrester will never be non-arcing when 
connected to a circuit whose normal elec- 
tro-motive force is high enough to cause 
the arrester to discharge. The non-arc- 
ing power of a combination of gaps and 
resistance under a given set of conditions 
will here be measured by stating the num- 
ber of gaps required, under these condi- 
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tions, to be just able to suppress the arc. 
The conditions determining the proper 
proportioning of parts in an arrester 
using shunt and series resistance may 
now be considered. Before taking up the 
subject of the shunting power of resiat- 
ance it will be necessary to outline the 
conditions covering the non-arcing power 
of a simple series of gaps with or without 
resistance in series, which is found actu- 
ally to be the fundamental case. 

NON-ARCING POWER OF AN UNSHUNTED 

SERIES OF AIR-GAPS. 

The use of a number of small air-gaps 
in series in an arrester rather than one 
large gap is an essential feature in all 
arresters for high-voltage circuits. The 
conditions affecting the non-arcing power 
of such a series of gaps are of two sorta. 
First, those involved in the physical and 
chemical construction of the gaps them- 
selves, and second, those depending upon 
the constants of the circuit to which the 
gaps are connected. The conditions in 
the first class being quite generally recog- 
nized will be only briefly mentioned. 

1. Non-Arcing Metal—There is a sur- 
prising difference in the non-arcing power 
of gaps of the same form but of different 
material, even when tested under the 
same conditions. This very important 
fact was discovered by Mr. Wurts some 
years ago and has been fully described 
by him. Those metals which give the 
greatest non-arcing power—commonly 
called non-arcing metals—are zine, bis- 
muth, antimony, cadmium and mercury. 
The presence of zinc in an alloy will 
usually give this alloy a non-arcing 
quality. Copper, tin and iron are not 
suitable for lightning arrester work. The 
condition in which the terminal is left by 
a momentary arc, that is, whether it is 
pitted or whether it is beaded, so that the 
gap is partly bridged over by the melted 
material, varies markedly with different 
materials. This point is a very important 
consideration. Iron has a tendency to 
bridge the gap, while non-arcing alloy 
pits slightly, leaving the gap virtually in 
as good condition as before the occurrence 
of the arc. In choosing his non-arcing 
alloy, Mr. Wurts used such proportions of 
zine and copper that the effect of the zinc 
which pits is just balanced by that of the 
copper which beads. 

2. Multi-Gap Principle—The fact that 
a series of gaps is a much more powerful 
non-arcing device than a single gap which 
requires the same voltage to start a dis- 
charge, is probably due partly to the 
chemical or electrolytic actions occurring 
at the surface of the terminals, and partly 
to the cooling effect of the metallic termi- 
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nals, which in the small gaps are so close 
to the arc. When the arc is suppressed 
by the gaps of an arrester, the current 
drops out as it passes through its zero 
value and the air rapidly regains its insu- 
lating quality, so that when the electro- 
motive force is reversed and the current 
tends to build up in the opposite direc- 
tion, the are is suppressed, since the gap 
has lost its conducting power. The re- 
markable speed with which incandescent 
air can become cool is shown by the fact 
that very rapidly moving objects viewed 
by the light of a static spark passing 
through air appear stationary. This 
means that while the air has become in- 
candescent and has cooled again, the 
moving body has not changed its position 
sensibly. 

3. Length of Gap—With gaps between 
one-sixty-fourth of an inch and one-six- 
teenth of an inch, the non-arcing power 
varies, somewhat less than proportionally 
to the length of the individual gaps. 

4. Minor Conditions—The tempera- 
ture of the terminals of the gaps is quite 
an important condition, as a great in- 
crease of temperature reduces the non- 
arcing power of the gaps. The non- 
arcing power of the so-called “non- 
arcing” alloy falls off materially after 
very long continued hard service. This is 
probably because the zine is gradually 
burned out. 

Those conditions affecting the non- 
arcing power of a series of gaps which de- 
pend on the constants of the circuit to 
which the gaps are connected, may be 
called the “circuit conditions.” The 

“circuit” must include all apparatus 
actually connected to the system. Circuit 
conditions are, chiefly, the voltage of the 
generator, the capacity of the system to 
deliver current on short-circuit through 
the gaps, the equivalent inductance 
through which such current flows, the fre- 
quency of the system, and the phase of the 
generator electro-motive force at which 
the discharge starts. 

The following laws have been experi- 
mentally determined with gaps of non- 
arcing alloy, each approximately one- 
thirty-second of an inch, and do not 
necessarily apply to other conditions with- 
out modification. 

1. Generator Voltage—With the total 
power and the power-factor of the circuit 
as a whole, constant, the number of gaps 
necessary to suppress an arc is somewhere 
nearly proportional to the voltage of the 
generator. This number of gaps, how- 
ever, does not increase quite as rapidly 
as the voltage. That is, if we place the 
gap across the terminals of a raising 
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transformer supplied by a generator and 
then connect the secondary coils of the 
transformer in various symmetrical com- 
binations, so as to give different volt- 
ages (in all cases using the whole of the 
transformer winding), under these con- 
ditions the number of gaps required is 
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approximately proportional to these trans- 
former voltages. If, however, the 
strength of the current following a dis- 
charge or the inductance of the circuit 
is kept constant as the voltage varies, 
the number of gaps is by no means pro- 
portional to the voltage of the circuit. 

It is interesting to note that the num- 
ber of gaps required to withhold the gen- 
erator voltage and prevent its breaking 
down the gaps without the aid of a static 
discharge, obeys an entirely different law 
from the number required to suppress the 
arc after a discharge. The number of 


Fig. 2. 


gaps required to hold the given voltage 
under one particular set of conditions is 
shown in Fig. 2. This is to be compared 
with a straight line, which shows approxi- 
mately for different voltages the gaps re- 
quired to suppress an arc when once 
started. 

2. Short-Circuit Current—The voltage, 
inductance, etc., remaining unchanged, 
the non-arcing power is proportional to a 
power of the short-circuit current between 
the first and the second, usually more 
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nearly following the second. This law is 
not unexpected, assuming the cause of the 
holding of the arc in the gaps to be the 
heat generated, since the amount of this 
heat is proportional to the square of the 
current and to the resistance, the resist- 
ance, of course, decreasing with an in- 
crease of current. With large current and 
high power-factor, the non-arcing power 
is more nearly proportional to the first 
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power of the current, but with small cur- 
rent at low power-factor it follows the 
second power quite closely. 

This law is a most important one as re- 
gards commercial lightning arresters, 
since the growth in the power of central 
stations means large currents flowing on 
short-circuit, which, in return, requires 
many gaps, and since the minimum prac- 
tical gap is soon reached, an excessive 
equivalent gap between line and ground 
will result. As long as plants were only 
very moderate in capacity, the multi-gap 
arrester without resistance was perfectly 
adequate for all cases, but with the very 
large installations of the present time 
this is no longer true, and with such sys- 
tems, some resistance should be used to 
increase the non-arcing power. 

In determining the short-circuit cur- 
rent that will flow through fhe arrester 
after a static discharge, not only the 
capacity of the generator itself to deliver 
current on short-circuit must be con- 
sidered, but also that of all synchronous 
apparatus, storage batteries and even in- 
duction motors, under some circum- 
stances. With two generators in parallel, 
more gaps are required than with a simple 
generator. If a resistance be placed in series 
with the air-gaps, the amount of cur- 
rent flowing after a discharge will be re- 
duced and fewer gaps will be non-arcing. 
This resistance has much the same effect, 
so far as the gaps are concerned, as re- 
ducing the capacity of the generators. 

3. Inductance—With a given current 
and a given voltage, non-arcing power 
varies inversely as the inductance in cir- 
cuit. This law is only approximate. 
With large amounts of inductance, the 
non-arcing power does not fall as fast as 
the induction increases. 

This is a most important condition for 
the inductance of a generating system 
varies inversely as its power, other things 
being kept in proportion, so that as far 
as this condition alone is concerned, the 
large generator produces an easier condi- 
tion for the gaps than a small one, since 
the inductance is less. On the other hand, 
the large generator will give a larger 
short-circuit current, which affects non- 
arcing power more nearly as the square, 
consequently the total result of increasing 
the capacity on the system is to reduce 
the non-arcing power of a given series of 
gaps. 

The effect of the inductance in the cir- 
cuit may be considered as a function of 
the energy stored electromagnetically. 
This energy is equal to 4% I? L. When 
this stored energy is large, the wave form 
of the electro-motive force in the gaps is 
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flattened so as to give a very short period 
for the small values of the current near 
the zero point of the wave. This, of 
course, reduces the opportunity for the 
cooling of the hot gases of the arc. In 
some cases there may even be an in- 
creased voltage above the normal, due to 
the stored energy, although this rise will 
never be of serious moment, as even a 
small increase of normal potential will 
merely cause the gaps to continue to dis- 
charge. Experiment shows the effect of 
a given quantity of stored energy to be 
less effective in reducing non-arcing 
power on low voltage and large currents 
than on high voltages and small currents. 
This difference is quite marked. 

The effect of inductance in the circuit 
is very noticeable to the eye and ear. 
When the inductance is large, the arc in 
the gap is much quieter but more per- 
sistent, and may continue as long as one 
second and then drop out. This delay in 
the suppression of the arc probably repre- 
sents the period necessary to consume the 
energy stored in the magnetic field by the 
initial rush of current following the 
static discharge. This original discharge, 
having a very high current density, re- 
duces the resistance in the gaps to prac- 
tically zero, and for several alternations 
thereafter this resistance is probably in- 
creasing period by period. 

It is very difficult to compare the non- 
arcing power of similar gaps on different 
voltages, for of two circuits having the 
same power-factor, one running at double 
the voltage of the other, that having the 
higher voltage will have an inductance 
and resistance four times as great as the 
other. To have the same stored energy in 
both cases, the first circuit must have half 
the current of the second, but half the 
current means a different heating effect, 
so that the conditions of the two cases as 
regards current are not comparable. Of 
the two circuits of different voltages, that 
of the higher is more difficult to control, 
as far as its inductance is concerned, but 
on the other hand, if the total power of 
the generating apparatus be the same in 
the two cases, it will have a small current 
which means less heat in the are. 

For a circuit of given voltage, it is 
readily seen that the addition of induc- 
tance to a non-inductive circuit contain- 
ing a series of air-gaps, such as is under 
discussion, has the effect, if the inductance 
be comparatively small, of increasing the 
severity of the conditions on the gaps, for 
although the current is slightly reduced, 
yet the stored energy as a whole is in- 
creased considerably on account of the 
great percentage of increase of the in- 
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ductance, but as more inductance is added 
the current is more and more rapidly de- 
creased, so that, although the inductance 
still increases a point is finally reached at 
which the stored energy, which depends 
on the square of the current, will be as a 
whole decreased by the addition of further 
inductance. When this point is reached, 
further increase of inductance renders the 
conditions on the gaps easier. 

4. Frequency—The frequency, at least 
between twenty-five and sixty cycles, is 
not very important in its effect on non- 
arcing power. The length of a single 
alternation is, of course, longer with the 
lower frequency, so that more heat units 
are produced by a given current before 
the zero point of the current arrives, but 
the time of duration of the period of 
small current also lasts longer with the 
lower alternations, giving a compensating 
effect. The stored energy, of course, does 
not depend on the frequency. Experiment 
shows that if anything the lower alterna- 
tions are the more severe on the lightning 
arrester. 

5. Phase of Electro-Motive Force at 
Time of Discharge—The phase of the 
electro-motive-force wave of the generator 
at the instant of static discharge is an 
extremely important condition, for when 
the discharge occurs with the generator 
electro-motive force nearly zero no arc 
will be formed in the gaps with any con- 
dition of inductance or capacity of gen- 


erator. There is, therefore, a certain por- 


tion of each alternation in which a dis- 


charge will be unable to start an arc; just 


how large a proportion of the alternation 
this will be depends upon the non-arcing 
power of the gaps. In a successful ar- 
rester this period must include the whole 
alternation. If discharges are passed at 
random without relation to the phase of 
the generator electro-motive force in mak- 
ing tests of non-arcing power it will be 
found that 25 to 50 or even 100 trials 
must be made to be certain of producing 
the severest condition. For this reason 
there will be a great variation in the ap- 
parent severity of the discharges of ar- 
resters of this type on actual lines, for 
lightning occurs at random, at different 
phases of the generator electro-motive 
force, causing a greater or less tendency 
of the are to follow; this will naturally 
cause a larger or smaller flash in the gaps. 

The chief conditions upon which the 
non-arcing power of a given series of air- 
gaps depends have been considered, and 
the powers and limitations of the arrange- 
ment pretty well outlined. It is evident 
that for very large plants the number of 
gaps necessary to secure satisfactory non- 
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arcing power will render the protective 
power of the arrester inadequate. This 
difficulty may be overcome by the use of 
series and shunt resistance in the manner 
already described. 

SHUNT RESISTANCE. 

The effect of adding a resistance to 
shunt a portion of such a series of gaps as 
has just been discussed will next be con- 
sidered. If the addition of this shunt 
resistance is to better the conditions as 
regards suppressing the arc, then the pro- 
portion of parts must be such that without 
the shunt resistance the full number of 
gaps in the arrangement considered will 
fail to be non-arcing. In what follows, 
it will be assumed that the static discharge 
occurs at the phase most favorable for the 
continuance of the arc in the gaps. It will 
be readily seen that after the passage of 
the static spark the current which will 
flow through the shunted gaps, will, on 
account of their resistance, produce a cer- 
tain amount of voltage across the shunt 
resistance, which must, therefore, take a 
certain amount of current. This current 
will evidently be subtracted from the cur- 
rent in the shunt gaps. The decrease in 
the latter current increases the resistance 
in the shunted gaps, which throws more 
current into the shunt resistance, and so 
on. If, now, the current in the shunted 
gaps is only just sufficient to maintain 
an arc when no shunt resistance is present, 
then the subtraction of a portion of this 
current will cause the are to drop out in 
the shunted gaps. 


shunt resistance. All current, of course, 
flows through the series gaps and the 
serics resistance. With the are suppressed 
in the shunted gaps, the shunt resistance 
will then reduce the strength of the cur- 
rent in the series gaps, and, if it be great 
enough, will render them non-arcing. The 
laws determining when the shunt resist- 
ance will be able to withdraw sufficient 
current to cause the are to drop out in 
the shunted gaps have been determined as 
follows, the shunting power being meas- 
ured by the greatest number of ohms per 
shunted gap allowable in the shunt re- 
sistance: 

1. Number of Shunted Gaps—The 
amount of resistance which will allow the 
shunted gaps to be non-arcing is propor- 
tional to the number of these gaps. 

2. Short-Circuit Current—The number 
of ohms allowable per shunted gap is pro- 
portional approximately to the square of 
the current which flows through the 
shunted gaps immediately following the 
static discharge. The “ohms per gap ad- 
missible” do not fall, however, quite as 
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fast as the square of the current in- 
creases, so that doubling the current does 
not reduce the ohms per gap to quite one- 
quarter of its previous value. 

3. Power-Factor—The ohms per gap 
depend, to a slight extent, upon the 
power-factor of the current following the 
discharge through the shunted gaps, being 
greater with low power-factors. This is 
a fortunate circumstance, as circuits with 
low power-factors are the most severe on 
arresters, and the ability to use a large 
shunt resistance allows the current and 
stored energy to be very materially cut 
down as soon as the arc drops out in the 
shunted gaps, which renders the serics 
gaps more easily non-arcing. 

4. Ratio of Series to Shunted Gaps— 
One very unexpected result is discovered, 
viz., that the ohms per shunted gap de- 
pend largely on the ratio between the 
number of the series and shunted gaps. 
If the series gaps greatly exceed the 
shunted in number, the shunting power 
of the shunt resistance is much reduced, 
and vice versa if the shunted gaps exceed 
the series gaps the shunting power is in- 
creased. The objection to using more 
shunted gaps than series gaps is that a 
reduction in the protective power in the 
arrester will result, since more voltage 
will be required to break down the shunted 
gaps and discharge the line than is re- 
quired to break down the series gaps. 

5. Frequency—The frequency has little 
effect in the shunting power between 
twenty-five and sixty cycles; if anything 
the lower alternations are the more severe. 
It is fortunate that non-arcing power is 
nearly independent of frequency, as 
standard arresters may be designed for 
use upon circuits independent of fre- 
quency. 


METITOD OF DESIGN OF ARRESTER. 


With the above outline of the laws 
governing the shunting power of resist- 
ance, it is now possible to outline a 
method of designing an arrester which 
will be perfectly non-arcing under any 
conditions assumed. First, determine the 
current given on short-circuit by the sys- 
tem. In doing this, the following factors 
must be considered. 

a. Generator Field Reaction—As this 
is roughly proportional to the current, its 
effect will be the same as a resistance in 
series with the circuit and its equivalent 
ohms may be determined from the char- 
acteristics of the generator. 

b. Inductance and  Resistance—The 
true inductance of the armature which 
must be separated from the field reaction, 
the effect of all synchronous apparatus, 
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which for the moment will act as a gen- 
erator, the resistance and inductance of 
the line, transformers and auxiliary ap- 
paratus must be determined. When all 
these characteristics are together con- 
sidered the approximate short-circuit cur- 
rent and the stored energy may be ap- 
proximated. 

A number of gaps which is able to with- 
hold the maximum normal line voltage 
with a suitable margin must then be 
chosen. If this number of gaps, unaided 
by resistance, is able to suppress’ the 
short-circuit current with the given 
amount of stored energy, the arrester 
may be considered complete. If such a 
series of gaps 1s not non-arcing with the 
given conditions, the number of gaps 
should be doubled and one-half of them 
shunted by resistance and a series resist- 
ance added. The total amount of resist- 
ance must be such as so to cut down the 
short-circuit current, that the series gaps 
will be non-arcing with the actual stored 
energy of the system. The largest possi- 
ble portion of this resistance should be 
shunted, consistent with the ohms per 
shunted gap being sufficiently low to have 
the shunt effective. The remaining part 
of the resistance will constitute the series 
resistance. It may thus be seen that the 
use of series and shunt resistance may be 
made to give the freest practicable dis- 
charge path for a given set of conditions, 
with the multi-gap type of arrester, and 
at the same time be non-arcing under all 
the given conditions. 


METHOD OF INVESTIGATION. 


A brief description will be given of the 
method of making the experiments from 
which the laws stated in this paper were 
determined. Tests have been made on a 
number of different generators, and at a 
number of different voltages. In each 
case the diagram of circuits was in effect 
like Fig. 3, except that in some cases rais- 
ing transformers were omitted. 

A is the generator supplying current to 
the gaps; R the raising transformer some- 
times used to obtain the required voltage 
on the gaps. At D are the gaps to be 
tested; C and R are either inductance or 
resistance, or both, placed in the main 
circuit to control the short-circuit current 
or the stored energy. B, B, are small 
choke coils in main circuit. A, and A, 
condensers to ground. A, B,, and Ay, By, 
form two single-pole static interrupters to 
protect the raising transformer from the 
static strains produced in sending sparks 
over the gaps. F is a fuse used to open 
the main circuit when the gaps fail to in- 
terrupt the are. This fuse, which usually 
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consisted of one or more strands of No. 
23 German silver wire, in a long tube, was 
found to open the circuit easily under the 
worst conditions tried. 

To obtain the exciting static spark, a 
high-tension transformer is used at S, 
with a ratio suitable for breaking down 
two gaps, L, and L}, which are so ad- 
justed that the discharge of the condenser 
H, resulting from their breakdown, was 
sufficient to force a discharge across the 
gaps at D. A resistance was used in series 
with the low-tension winding of this 
transformer to prevent any current from 
flowing from S through the gaps, etc., 
other than the charge of the condenser. 
The circuit of this transformer is closed 
on the low-tension side whenever a spark 
is desired by a swing switch with a long 
arm making momentary contact at G. 

The apparatus was so adjusted that for 
each swing of the switch a clear, single, 
purely static spark crossed the gaps 
at D. 

In making the tests, a great many com- 
binations of inductance and resistance 
were used, and in each combination several 
numbers of gaps,and with each number of 
gaps from twenty-five to fifty sparks were 
passed, so that the phase of the wave most 
favorable for the are’s holding was prac- 
tically certain to be tried. 

This sort of testing is very laborious, 
very slow and involves considerable risk 
to apparatus, and the results when ob- 
tained will always vary quite widely, even 
under apparently the same conditions—as 
would be expected from the nature of the 
phenomena. Therefore, it must not be 
expected that the relations that have been 
described will hold with anything like the 
accuracy of many electrical relations. 
They should be considered rather general 
laws from which individual tests will vary 
In one direction or the other, more or less, 
on account of ever-changing secondary 
conditions. 

In the use of series resistance in light- 
ning arresters, there is a great temptation 
to limit the short conduit current to an 
unsafe degree, as this reduces very much 
the difficulty of constructing a non-arcing 
arrester. Prevention of an arc is in itself 
a comparatively easy matter, but to secure 
good protection at the same time, the short- 
circuit and the arc through the gaps can 
not be strictly prevented but must be al- 
lowed to occur and then be suppressed. 
This is the difficult problem. The use of 
shunt and series resistance furnishes a 
means of reducing very materially the ob- 
stacle offered by series resistance to per- 
fectly free discharge. Any further steps 
in the same direction should be welcomed. 
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A METHOD OF COMPOUNDING ALTER- 
NATING-CURRENT GENERATORS AND 
MOTORS, DIRECT-CURRENT GENERA- 
TORS, SYNCHRONOUS MOTOR - GEN- 
ERATORS AND SYNCHRONOUS CON- 
VERTERS.* 


BY FRANK GEORGE BAUM. 


The weakest element in the regulation 
of an alternating-current system is usu- 
ally the generator. Makers of engine and 
water-wheel governors are able to keep 
the variations in speed in the machines 
which they send out much lower than 
builders of alternating-current generators 
are able to kcep the variations in voltage. 
The time is past when the man who is 
selling a generator points with pride to 
the fact that the machine may be short- 
circuited with little increase over nominal 
current. The argument that compound- 
ing of alternating-current generators is 
not necessary because load changes are 
not rapid, does not hold, as the fluctua- 
tion of voltage of ten per cent or more in 
some stations testifies. Working an alter- 
nating-current station without compound- 
ing is equivalent to operating a direct-cur- 
rent station with shunt-wound generators. 
When induction motors are to be operated, 
as is usually the case, the conditions are 
worse. No electrical engineer would in- 
stall shunt-wound direct-current gener- 
ators, even if the load changes are not 
rapid, and the only reason for not install- 
ing compounded generators is that there 
is at present no method by which the 
compounding may be produced for large 
stations. There are methods of com- 


pounding single machines which are more 


or less successful, but no method, I be 
lieve, for large stations, which gives re- 
sults that can be compared with those 
obtained by compounding direct-current 
generators. 

The following method of compounding 
alternating-current generators for any 
load and any power-factor, so that we get 
results equal to those obtained by com- 
pounding direct-current generators will, 
I believe, commend itself to electrical en- 
gineers. In some respects, the method is 
simpler than in the case of direct-current 
generators, as will be shown. 

Fig. 1 shows the connections of the 
“compensator,” as it may be called. G is 
the generator, which, for the purpose of 
explanation, may be considered a bwo- 
pole machine. From its shaft is driven 
the armature aa’, having field poles A A’. 
The armature winding may be considered 
a single turn of wire, as shown. One end 
of the armature wire goes to a solid ring 
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and the other end to a ring broken, as 
shown, but the two parts are metallically 
connected. It is to be noticed particu- 
larly that there is no commutation, the 
same armature wire being always con- 
nected to the same brush. Brushes are 
placed on these rings, as shown, the brush 
on the broken ring being in the centre 
of one pole. The metallic segments of the 
broken ring cover about ninety electrical 
degrees. 

If the field A A’ were excited by a 


440 00 
Fig. 1.—SHOWING POSSIBLE CONNECTIONS OF 
COMPENSATOR. 
direct current we would get at the brushes, 
parts of an alternating wave, a part of 
cach wave being cut out owing to the fact 
that the ring is divided. If we excite 
A A’ by a sinusoidal alternating current 
in synchronism with the rotation of the 
armature aa’, we get waves of electro- 
motive force at the brushes of different 
forms, depending on the position of the 
armature coil when the current passes 
through its maximum value. For ex- 
ample, if the armature coil passes the 
position shown when the current in the 
field coil is a maximum, it will be evident 
that we get a rectified potential at the 
brushes bb. We really cut off the top of 
the wave and thus get a potential at bb 
which may be measured by an ordinary 


Figs. 2 AND 8.—SHOWING METHOD OF OBTAINING 
A RECTIFIED POTENTIAL, AND TRACE OF ORCIL- 
LOGRAPH RECORD FOR SECOND POSITION. 

direct-current voltmeter. If the current 

in the field passes through zero when the 
armature coil passes the position shown, 
then we get no rectified potential. 

What really occurs for the different 
positions may be explained with reference 
to Fig. 2. The sine wave is the wave of 
current from the alternator, and may also 
represent the wave of magnetism in the 
compensator poles A A’. The lines 1, 2, 
ete., represent the metallic segments for 
different positions of the armature coil 
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with respect to the wave of magnetiam. 
If the current is passing through zero 
when the coil is in the position shown in 
Fig. 1, then we cut off the part of the 
wave under the line 1, and hence get an 
alternating potential. ‘There will also be 
an alternating electro-motive force due to 
the transformer action, but no account 
need be taken of this. Now, suppose the 
current lags behind thia position. This 
is equivalent to a motion ahead of the 
metallic segment with respect to the wave 
of current. For the position 2 of the me- 
tallic segment, we would cut off that part 
of the wave under the line 2. Fig. 3 
shows a trace of the electro-motive-force 
wave for the second position in Fig. 2. 
This record was taken with a Blondel 
band oscillograph. As the current lags 
more and more, we pass through the posi- 
tions 1, 2, 3, 4 to 5, for a lag of ninety 
degrees, which gives us maximum recti- 
fied potential. If the current leads, there 
is a relative motion between the wave of 
magnetism and the metallic segment in 
the opposite direction. For ninety de- 
grees lead we get the position 5’, giving 
us a reading equal and opposite to that 
obtained for the position 5. 

Fig. 4 shows a curve between the voltage 
read by a direct-current voltmeter across 
bb and the angle of lag of current (the 
zero angle does not correspond to a non- 
inductive current run from the generator, 
but corresponds to the position 1 of the 
metallic segment in Fig. 2), the current 
in the field of the compensator being con- 
stant. The form of the rectified voltage 
curve may be changed very easily by vary- 
ing the are of metallic segment. It will 
be seen that the curve in Fig. 4 is very 
similar to that shown in Fig. 5, which 
shows the regulation of a generator de- 
livering constant current, but at different 
power-factors. By the regulation is meant 
the percentage by which the generated 
pressure must exceed the terminal press- 
ure. We get this same kind of a curve 
for the regulation of a transmission line. 
If it were possible, now, to add to the ex- 
citation of the generator, amounts pro- 
portional to the ordinates in Fig. 5, we 
would obtain a generator which would 
regulate on any load and any power-factor 
from ninety degrees lead to ninety de- 
grees lag. The field poles A A’ may be 
rotated with respect to the armature £0 
that when the alternator is working on u 
constant load, the different voltages 
across b b, shown by the curve in Fig. 4, 
may be obtained. Now, we set the poles 
A A’ with respect to the poles of the 
alternator, when the alternator is working 
on a non-inductive load, to correspond 
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about to position 2 for the metallic seg- 
ment in Fig. 2. That is, we work approxi- 
mately as many degrees to the right of the 
zero point in Fig. 4 as the current lags 
through the generator. This point may be 
easily found with a direct-current volt- 
meter across b b, as we merely rotate the 
field until a certain fraction of the maxi- 
mum voltage is obtained. This setting 
takes but a moment and may be made 
while the alternator and compensator are 
running. 

This voltage, now, may be added to the 
alternator in several wavs. If, then, the 
current delivered lags behind the terminal 
pressure of the generator, the potential 
added will increase according to the curve 
in Fig. 4. If the current leads, the volt- 
age added will decrease, pass through 
zero and then increase in the negative 
direction. 

The rectified potential may be added 
in series with the exciter field, as shown 
in Fig. 1. This method gives very good 
results. It is found that loads of any 
character may be added to the machine 
without disturbing the voltage. The gen- 
erator may also be over-compounded to 
maintain constant potential at some point 
on the line. 

There are some objections, however, to 
this arrangement, because it is not “fool 
proof.” The arrangement shown dia- 
grammatically in Fig. 6 has therefore been 
adopted. As shown, the rectified poten- 
tial is used to excite a small direct-cur- 
rent generator of 100 to 500 watts ca- 
pacity, and the armature of the direct- 
current machine connected in series with 
the series winding on the exciter. The 
direct current is large, so that only a few 
turns are needed on the exciter. These 
may be easily threaded on by hand, if 
there is not already a series winding on 
the exciter, so that no new exciter is 
needed. The percentage compounding 
may be changed simply by turning the 
rheostat handle in the armature circuit 
of the compensator. The compensator has 
four poles and is driven in synchronism 
by a gearing on the generator shaft. Fig. 
7 shows the general arrangement of the 
compensator. The compensator set being 
small, it is a simple matter to add the 
compensator to any generator. 

This method may be applied to com- 
pounding alternators operating in paral- 
lel, whether the generators have separate 
exciters or are all excited from the same 
exciter. When there is a separate exciter 
for each machine, the compensator may 
be applied to each generator, or a single 
compensator may be put on one generator 
and the current from the direct-current 
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side carried around each exciter field. 
The station would then, of course, be com- 
pounded only when the generator to which 
the compensator was connected were run- 
ning. The entire station may be com- 
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Fia. 4.—CURVE oF RECTIFIED VOLTAGE OF 
COMPENSATOR, WITH CONSTANT FIELD CUR- 
RENT AND VARIABLE ANGLE. 

pounded by a single compensator set 

where all generators are excited from the 

same exciter. In this case, the current for 
the field of compensator would be taken 
from the bus-bars. 

Since we must supply only a fraction 
of the exciting energy of the exciter, the 
compensator set of 500 watts capacity is 
large enough to compound a 10,000- 
kilowatt station. 
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Fia. 5.—REGULATION OF GENERATOR ON CON- 
STANT ARMATURE CURRENT AND VARIABLE 
POWER-F ACTOR. 

It will be seen that this method of com- 
pounding is in some respects simpler than 
the present method of compounding di- 
rect-current machines. The following are 
some of its advantages: 

1. Generators have a single winding. 

2. No equalizer bus-bars, switches, etc., 
are necessary. 

3. No adjustment of low-resistance 
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shunts is necessary to make machines 
take their proper share cf load. 

4. When the generators are over-com- 
pounded, there is no drop in voltage when 
a fresh machine is added. 

5. Percentage compounding may be 
changed instantly by turning a rheostat 
handle. 

6. The cost of compounding a large 
station will be less than compounding 
the same number and capacity of direct- 
current generators. 

7. Owing to the absence of equalizer 
switches, the operation of the station is 
simpler. 

COMPOUNDING SYNCHRONOUS MOTORS. 


At the present time there is no method 
of compounding the excitation of syn- 
chronous motors other than those driving 
direct-current generators. The method 
given for compounding alternating-cur- 
rent generators may be used to compound 
the excitation of alternating-current 
motors. This removes one serious objec- 
tion to the use of synchronous motors on 
transmission lines for other purposes than 
for operating direct-current machines. 


COMPOUNDING DIRECT-CURRENT 
GENERATORS. 


The method given for compounding 
alternating-current gencrators is compar- 
able with the method of compounding 
direct-current generators shown in Fig. 8. 
Here we excite all the direct-current gen- 
erators by one exciter and compound this 
exciter with the load current from the 
generators. This does away with the 
series winding on each machine, as well 
as all equalizer connections and switches. 
We are not bothered with the troublesome 
problem of adjusting a number of low- 
resistance shunts in such a way that all 
machines will take their proper share of 
load. Except for the addition of the ex- 
citer, the operation of the station is very 
much simplified. To provide against the 
possibility of an injury to the exciter 
and the consequent disabling of the entire 
station, the generator fields should be pro- 
vided with double-throw switches, so that 
in case of injury to the exciter the gener- 
ators could be temporarily operated as 
shunt-wound machines. Shunts 1, 2, 3, 
etc., with switches, may be put on the 
exciter series field, so that the compound- 
ing may be made to suit the number of 
generators running, or to vary the com- 
pounding when desired. When the gen- 
erators are over-compounded, there will 
not be a drop of line potential when a 
fresh machine is added, as is the case in 
the method of compounding each gen- 
erator. Where there are a number of 
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large generators in a station, this method 
of compounding seems to be cheaper and 
simpler in nearly every way than that com- 
monly used. 

COMPOUNDING SYNCHRONOUS MOTOR-GEN- 
ERATORS AND SYNCHRONOUS 
CONVERTERS. 

The above mention of compounding the 
exciter has been very successfully used to 


Fig. 6.—SHow1Inc CONNECTIONS OF COMPENSA- 
TOR USED IN PRACTICE. 


compound the excitation of three motor- 
generator sets operating on a street rail- 
way load at the end of a 150-mile trans- 
mission line. The arrangement is shown 
in Fig. 9 for a single set. All the syn- 
chronous motors were, of course, excited 
from the same exciter. No new exciter 
was needed, as the motors were already 
excited by a compound-wound exciter. All 
that was necessary to apply the method 
was to shunt part of the current from the 
direct-current side around the exciter 
series coil. This varies the excitation of 
the motor so that changes of load have 
little effect on the line potential at the 
motor terminals. Before the synchronous 
motors were compounded, lights could not 
be operated on account of the excessive 
variations of potential. 

Since a separate exciter is generally 
used for this kind of work, this method 
is very much cheaper and simpler than 
carrying a series winding around the field 
poles of each motor. This method may 
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Fig. 7.—CoMPOUNDING GENERATOR OR SYN- 
CHRONOUS MOTOR. 


also be applied to compounding syn- 

chronous converters. 

COMPOUNDING TRANSMISSION SYSTEMS. 
In applying these methods of com- 

pounding to the most general case of a 

transmision system with a long trunk 

line with several branch lines, the gen- 
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erators would be compounded for the 
centre of distribution and the synchronous 
motors on each branch line compounded 
also with respect to the centre of distribu- 
tion. 

It is well known that poor regulation 
is usually the besetting sin of many long- 
distance transmission systems, and very 
often the only solution of the problem of 
getting rid of a large percentage of the 
power generated is to restrict the motion 
of the recording voltmeter needles so as 
to impress possible customers more favor- 
ably. Systems are in operation where 
there is a variation in voltage of ten per 
cent, and very often when synchronous 
motors operating on the line get to surg- 
ing, owing to the bad regulation, there 
will be a drop or rise of perhaps twenty 
per cent. Such a system for a mixed load 
of lights and power must in the end be 
displaced by something better. On long- 
distance transmission systems, where the 
generator capacity is large compared with 
the load changes which are likely to occur, 
the pressure at the power-house may re- 
main fairly constant and yet vary ten per 
cent at the receiver. 
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Fic. 8.—CoMPOUNDING DIRECT-CURRENT 
GENERATORS. 


Fig. 10 and Fig. 11 bring out in a 
striking way the effect cf changes of load 
and especially of changes of power-factor 
on the regulation of the line. Fig. 10 
represents a fifteen-mile, 60 p. p. s., three- 


phase transmission system, with 10,000 
volts between neutral and line wire. The 
power transmitted is 3,000 kilowatts at 
full load, with a copper loss of eight per 
cent, including step-up and step-down 
transformers. oa is the receiver pressure, 
the point O not being shown. The press- 
ure consumed over the line by the power 
component of current is measured along 
ac and the pressure consumed by the 
wattless current is measured at right 
angles to ac, to the right of ac for lag- 
ging currents, to the left for leading, ac, 
which represents full load, has been di- 
vided into ten equal parts, corresponding 
to .1, .2, etc., of full load. Through 
points marked .1, .2, etc., lines have been 
drawn at right angles to ac. Radial lines 
making angles corresponding to cos 0 = 
.95, cos @ = .9. etc., for ageing and 
leading currents, have been drawn from a. 
Circular arcs, with the point a as centre, 
have also been drawn through points along 
ac marked .1, .2, etc. The regulation for 
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any load and any power-factor may be de- 
termined from the figure. For example, 
find the regulation at .9 full load at .8 
power-factor: Go along ac toc’ = $, 
then along c’g’ to the intersection with 
the line cos 6 = .8. ‘The regulation is 
seen to be about twenty-one and one-half 
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Fic. 9.—CoMPoUNDING Motor-GENERATOR Ex- 
CITER, COMPOUNDED BY LOAD CURRENT. 


per cent. For .9 full-load current, and 
the same power-factor, the regulation is 
seventeen per cent, as shown by the 
point A. 

Fig. 11 shows the regulation of a 150- 
mile, 60 p. p. s., three-phase transmission 
system with 30,000 volts between neutral 
and outside. The power transmitted is 
9,000 kilowatts, with a line loss of ten 
per cent, including step-up and step-down 
transformers. The triangle kla shows 
the rise in pressure over the line due to 
the charging current. The regulation of 
the line for any load and any power- 
factor is shown. 

As an example, find Eo for 0.8 load 
at 0.725 power-factor. Follow ac to 
point c” (marked .8), then follow ¢” g” 
to point of intersection of c” g” with line 
marked cos 0 = 0.725, The point is on 
the circle 12,200. This is the value of 
E o (twenty-two per cent above E). Lag- 
ging current assumed in example for lead- 
ing current E o is given by p £ ge.) 

An intelligent application of the meth- 
ods here given will, it is believed, even in 
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Fie. 10.— REGULATION OF TRANSMISSION 
SYSTEM. 
the worst case, give us a system with very 
satisfactory regulation. 

I wish to thank Mr. Frank Adams, 
superintendent of the Stockton Gas and 
Electric Company, for allowing me the 
privilege of making the preliminary tests 
on the compensator in the company’s 
station. 


Stanford University, Cal., April, 1902. 
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Annual Convention of the Associa- 
tion of Railway Telegraph 
Superintendents. 

Eighty-five delegates representing the 
chief railroads of the country and coming, 
Kast, from New York, Boston, Philadel- 
phia and Baltimore, to Denver, West, 
gathered at the Stratford Hotel, Chicago, 
from June 18 to June 20. While the as- 
sociation is now in its twentieth year, this 
is the first occasion since it was founded 
in Chicago that the annual meeting has 
been held in this city. 

The extent to which the telephone is 
taking the place of the telegraph instru- 
ment in railway service was the main sub- 
ject of discussion. Already train orders 
are being handled by telephone on several 
of the roads. 

The first business done was the election 
of officers. J. H. Jacoby, Lehigh Valley, 
is the new president; W. J. Holton, Chi- 
cago and Western Indiana, vice-president, 
and P. W. Drew, of the Wisconsin Cen- 
tral, succeeds himself as secretary and 
treasurer. 

Mr. W. J. Holton read a paper on “The 
Use of Typewriters for Taking Train 
Orders,” followed by general discussion. 

Thursday morning Mr. Benson Bid- 
well, of Grand Rapids, Mich., to whom is 
given credit for perfecting the means 
of telegraphing and telephoning from 
moving trains, presented a paper, entitled 
“Telephones and the Telegraph,” dealing 
very thoroughly with the subject. Mr. 
Bidwell contended that while it was pos- 
sible to establish telephone and telegraph 
connections from a moving trolley car, no 
such a system had yet been found prac- 
ticable on the ordinary railroad. There- 
fore, he made the suggestion that com- 
munication with moving trains could be 
made if a trolley wire or third rail were 
placed alongside the tracks. The discus- 
sion that followed was a lively one, several 
of the members claiming that if prac- 
ticable and generally adopted, there would 
be a revolution in telephony and teleg- 
raphy which as a discovery would only 
take second place to wireless telegraphy 
as employed on the Atlantic liners. 
Various plans for solving the problem 
were talked over, and finally President 
J. H. Jacoby was given authority to ap- 
point a committee to make a test. 

On the closing day of the meeting Mr. 
B. C. Green, of St. Paul, superintendent 
telegraph department of North Pacific, 
gave an elaborate explanation of his sys- 
tem of using simultaneously telegraph 
wires for telephone purposes. This was 
followed by considerable discussion. 

Mr. J. J. Nate, of the Stromberg-Carl- 
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son Company, Chicago, manufacturer of 
telephone apparatus, gave a short address 
on “The Increased Use of Telephones by 
the Railroads,” accentuating the act that 
the telephone operator had far greater op- 
portunity to demonstrate his abilities 
than the telegraph operator, and cons- 
quently better chance of promotion. 

To the executive committee was left the 
choice of next meeting place, but it ap- 
pears to be understood that the annual 
convention of the Railway Telegraph 
Superintendents will take place at New 
Orleans in May, 1903. 

By the invitation of the Stromberg- 
Carlson Company a number of the dele- 
yates visited the establishment on Jackson 
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Boulevard. Messrs. Nate and Knight 
took the visitors all through the plant 
and all were pleasantly entertained. 
Later the committee Chairman Jacoby 
had been authorized to appoint the pre- 
ceding day in connection with Mr. Bid- 
well’s suggested plan made a practical 
test with a moving train at Kensington 
from the main offices of the Illinois Cen- 
tral Railroad. It was in every way suc- 
cessful and a fitting close to a very suc- 
cessful convention. 


The Irregularity Factor on Engines. 


The modern electrical industry makes 
heavy demands on engines intended for 
alternating driving, this more particu- 
larly for reference to governing and a cer- 
tain minimum of irregularity without 
which, according to present ideas, a satis- 
factory supply can not be maintained. 
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The irregularity of the engines introduces 
a highly disturbing element into the plant, 
and the electrician is inclined to suggest 
that the irregularity is not within the 
specification, while the engine builder en- 
deavors to prove by calculation that the 
machine entirely complies with the re- 
quirements. Every engine in which a re- 
ciprocating motion is converted into a 
rotary one shows, as is well known, on 
account of the differences of perpendicu- 
lar pressure, an irregular rotary motion, 
and in consequence of this, even when the 
engine is running at a perfectly constant 
number of revolutions, shows varying 
angular velocities within a single revolu- 
tion. These usually repeat themselves in 
the same way periodically every revolu- 
tion. These variations usually arise 
without anything having altered in the 
governor or fittings of the machine. The 
cause of this is partly to be looked for in 
the irregularity of the engine itself, 
through which parts capable of getting 
up a swing, like flywheels with flexible 
shafts and spiders in combination with 
the elastic volume of steam in the cylin- 
ders are set into resonant vibration, and 
as these will usually coincide with other 
periodic times, a combined motion is pro- 
duced.—The Electrical Review (London), 
May 30. 


< 
The American Electrochemical 
Society. 


The American Electrochemical Society 
will hold its second general meeting at 
Niagara Falls, N. Y., beginning Monday, 
September 15, and extending to Wednes- 
day, September 17, and possibly to Sep- 
tember 18. The local committee will pro- 
vide interesting excursions and exhibits 
of the local electrochemical industries 
which will be an important feature of the 
meeting. A number of excellent papers 
are already promised, and the prospects 
are that the meeting will be even more 
successful than the splendidly attended 
inaugural meeting at Philadelphia. En- 
tertainment will be provided for ladies, 
and it is expected that quite a number 
will attend. The secretary is desirous of 
issuing the programme not later than 
August 15, and to this end those members 
who wish to contribute papers at this 
meeting are urged to notify him at the 
earliest possible moment. 


With Pleasure. 


To THB EDITOR OF THE ELECTRICAL REVIEW: 
It is with pleasure that I send you my 
check for the ELECTRICAL Review for 


this year. 
CHARLES H. WATERMAN. 
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Electrical 


Patents 


Mr. Ernest Gonzenbach, of Wheaton, 
Ill., has just patented a novel cable ter- 
minal. The object of the invention is to 
provide a construction of cable terminals 
which is simple and efficient and wherein 
leakage of the current is efficiently 
guarded against. The illustration is a 
longitudinal section of a cable-terminal 
construction embodying the principles of 
the invention. Heretofore the difficulty 
of efficiently insulating the ends of cable 
or other conductors carrying heavy cur- 
rents in order to prevent leakage of cur- 
rent has given rise to much trouble in the 
practical use of such cables or conductors. 
This is especially true in the case of lead- 
covered cables or conductors. Leakage of 
current invariably causes electrolytic ac- 
tion of the lead, gradually wearing 
through and exposing the paper or rubber 
or other insulating covering of the cable. 
This is a difficulty which has been en- 
countered in practice to an annoying ex- 
tent even on cables having their ends or 
terminals in covered or unexposed places, 
and in the case of cables which are re- 
quired to terminate in the open it has been 
almost impossible to overcome this 
trouble. It is the special purpose of the 
present invention to provide a construc- 
tion of cable terminal wherein in a most 
simple and efficient manner the difficulties 
noted are avoided. In the accompanying 
drawing, illustrating a construction em- 
bodying a practical application of the in- 
vention, A designates a casting of bronze 
or other suitable material arranged in sub- 
stantially a bell shape and provided with 
an interior pocket adapted to receive 
therein the exposed end B of the cable or 
other conductor, the internal diameter of 
the recess of casting A being just sufficient 
to enable the exposed end B of the cable 
or conductor to be received therein. C 
designates the lead covering which encascs 
or encloses the insulating covering D, sur- 
rounding the cable. The end of the lead 
sheathing or covering C extends into the 
bell-shaped portion E of the casting A. 
An insulating bushing F is interposed be- 
tween the exterior surface of ,the lead 
casing or sheathing C and the interior sur- 
face of the bell-shaped portion E of the 
casting, and an exteriorly tapered sleeve 
G is interposed or driven in between the 
insulating bushing and the lead cable cov- 
ering or sheathing. If desired, a sheet of 
fibre (H) may be interposed between the 
tapered sleeve G and the lead sheathing 
or casing. This, however, is immaterial 
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and unimportant and, if desired, may be 
omitted. The casting A is provided with 
suitable openings J, through which in- 
sulating material may be poured into the 
cavity K. The wedge or tapered sleeve G 
may be of wood, bronze or other suitable 
material. In assembling the parts the 
casting A is heated. The exposed end B 
of the cable is then inserted into its seat 
in the casing and soldered or otherwise 
fixed therein, if desired or necessary, and 
while the casting A is still warm. The 
insulating bushing F is then slipped into 
place, and the tapered sleeve G, either 
with or without the fibre lining H, is then 
driven’ tightly into place between the 
bushing and the covering or sheathing of 
the cable. In cooling, the casting A will 
shrink over the parts thus assembled, 
thereby forming a tight and compact joint. 
The cavity K is then filled with a suitable 
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insulating compound of any desirable 
kind through the holes J provided for 
that purpose. The construction above 
described provides a most simple and effi- 
cient cable terminal, in which provision 
is made against possibility of leakage of 
current and consequent electrolytic action. 

Mr. Daniel McFarlan Moore, of New- 
ark, N. J., has invented a novel electric 
lighting system, involving as one of the 
constituents thereof light produced by 
means of electric energy supplied to the 
terminals of a gaseous column or body 
contained in a translucent receptacle. The 
object of the invention is to avoid the use 
of, electric conductors for distributing the 
electrical energy to the lamps or light- 
giving portions of the system, and to 
thereby permit the illumination of build- 
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ings and contained areas without the 
presence of conducting wires or circuits 
of copper distributed through the build- 
ing or the rooms. Briefly stated, the in- 
vention may be said to consist in distrib- 
uting or running a translucent tube or re- 
ceptacle over the areas, spaces or rooms 
to be lighted, the terminals of the tube 
being brought to the source of energy out- 
side of the areas or spaces or in a loca- 
tion where the terminals may be suitably 
protected against danger of contact or 
accidental interference, the tube contain- 
ing a gas which is of such character or 
degree or rarefaction that by the applica- 
tion of electric energy or current to the 
terminals of the tube it will be rendered 
luminous by the transfer of the energy 
from one terminal or electrode to the 
other. In the practical installation of the 
system the translucent tube of glass could 
be built up in situ in the position it is to 
occupy while in use, or could otherwise be 
distributed as a tube of glass over the 
spaces to be illuminated, and its ter- 
minals, which are provided with the suit- 
able energy transferring electrodes or 
caps, would be brought to a protecting 
cabinet or wall pocket in which they 
would be connected to the two poles of the 
energy-supplying devices, which latter 
might be mains or wires leading direct 
from the primary generator of electro- 
motive force or might be terminals of a 
suitable transformer adapted to give the 
required voltage at its secondary. In 
practice, and for the preferred form or 
character of the lamp alternating electric 
currents of greater or less voltage are 
utilized as found desirable. For illumi- 
nating the interior of a dwelling or struc- 
ture the portions of the glass tubing 
which contain the luminous column from 
which the effective illumination is ob- 
tained could be distributed in any.desired 
way throughout the whole interior of the 
dwelling or structure, as one or more 
tubes with the conducting caps or ter- 
minals thereof brought from within the 
illuminated spaces or areas to an exterior 
cabinet or receptacle, where its conducting 
caps would be located out of harm’s way 
and in immediate connection with the 
source of energy, or, if desired, the energy 
might be carried into the building and 
suitable transforming devices located in 
sealed wall pockets within the same, the 
terminals of the tube being located in the 
same manner in the pocket, while the 
luminous portion of the tube would extend 
over or through the areas to be lighted, 
being distributed in any desired form or 
manner therethrough. While the inven- 
tion may be carried out with any form of 
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lamp having the characteristics above de- 
scribed—to wit, a translucent receptacle 
and energy-supplying electrodes at the 
terminals or near the terminals of the 
luminous columns—it is preferable to 
use for the purpose a form of lamp pre- 
viously devised by the inventor and con- 
sisting, essentially, of a translucent tube 
whose conducting terminals or electrodes 
are caps or sheets of graphite attached 
closely to the exterior of the tube and 
transferring their energy by electrostatic 
action to the contents of the tube itself. 
Among the advantages attained by this 
system of electric lighting are the follow- 
ing: First, the complete absence of fire 
risk, even when the lamp is operated by 
high voltages, since it is not necessary to 
have any metallic conductors within the 
areas or spaces where danger from fire 
may exist; second, great economy in in- 
stallation and in efficiency or consumption 
of power, owing to the fact that the num- 
ber of electric fixtures required for hold- 
ing and supplying energy to the terminals 
of the tube is reduced to a minimum, thus 
decreasing the cost for fixtures alone, also 
to the fact that the proportion of cap to 
length of luminous column is very greatly 
reduced. The advantages of the inven- 
tion so far as concerns the latter feature 
will be obvious from the following con- 
sideration: In tube-lighting as hereto- 
fore practised by tubes have been em- 
ployed, which at a maximum would be, 
say, from seven to eight feet long, that 
being the largest size which could be man- 
ufactured, manipulated and installed with 
convenience. With the tubes of such 
length and employed in sufficient num- 
bers to illuminate a space of any con- 
siderable size a large number of fixtures 
would be employed, and moreover, the 
conducting cap placed upon the tube, if 
of length sufficient to transfer the proper 
amount of energy and to secure the de- 
sired density of light, would very largely 


obscure the actual light-giving column, © 


so that almost half of the total length of 
the tube might be non-luminous. More- 
over, the case of lamps having ex- 
terior conducting caps or terminals the 
total resistance of the lamp is made up of 
two elements, namely, the resistance at 
the caps and the resistance of the gus it- 
self. The resistance at the caps is very 
Jarge and prevents the tubes from having 
a high etliciency, because this resistance is 
non-luminous. In the present invention 
this element of resistance becomes a factor 
of less importance, because a greater value 
is given to the other factor, namely, the 
resistance of the luminous column, which 
is the efficient energy-consuming portion 
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of the lamp, because it produces the light. 
Mr. Moore has obtained several patents 
on this system and also on the various 
elements going to make up the same. 
One of these patents covers the lamp 
per se. The tubes as first constructed, 
had conducting caps or terminals on their 
ends that were made of carbon or. metal 
and completely surrounded these ends. 
These caps being opaque, completely shut 
off the emission of light, and in this re 
spect were objectionable. He has im- 
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proved the construction, however, by form- 
ing the caps so that they extend only 
partially around the tubing, thus leaving 
the opposite portions of clear glass. 
Further than this, the carbon served to 
absorb a considerable portion of the light, 
and this objection is also overcome by in- 
terposing a reflecting surface between the 
same and the glass wall. The reflecting 
surface is formed of a mixture of zinc 
sulphite and zinc carbonate mixed with 
water and silicate of soda. It is painted 
upon the glass, and after being thoroughly 
dried the carbon is placed upon the same 
in the form of paste. The reason for em- 
ploying the above mixture is that it will 
not discolor with heat, and at the same 
time will adhere to the glass. 

The American Electric Telephone Com- 


NovEL FORM OF LIGHTNING ARRESTER. 


pany, of Chicago, Ill, has purchased a 
patent on a novel form of lightning ar- 
rester invented by Mr. Ernest E. Yaxley, 
also of Chicago, the device being es- 
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pecially designed for use in protecting the 
instruments of a subscriber’s telephone 
set. A suitable base block is employed, 
upon the upper face of which are 
mounted three standards having on their 
upper ends binding-posts, the outer bind- 
ing-posts receiving the line wire, and the 
intermediate post being grounded. These 
posts have at intermediate portions, col- 
lars, the openings through which are in 
alignment, and in these collars are ar- 
ranged carbon pencil sections that are also 
aligned. The sections are placed with 
their ends spaced a slight distance apart 
and are held in position by means of 
suitable set screws passing through the 
collars. In the normal operation of a 
telephone apparatus the currents on the 
line wire pass from the incoming binding- 
post through the instrument to the out- 
going binding-post, as the air-spaces be- 
tween the carbon sections present a rela- 
tively higher resistance than the resist- 
ance of the instrument itself. When, 
however, a disruptive lightning discharge 
of an extremely high potential encroaches 
upon the line it tends to seek the nearest 
ground, and therefore passes from the line 
and binding-post into one of the carbon 
sections and disruptively discharges from 
the line carbon section to the carbon sec- 
tion held in the ground binding-post, and 
from thence to the ground or earth. When 
metal is employed, the tendency of the 
repeated disruptive discharges is to form 
papillae between the presented metal ends 
of the arrester, and thus establish a per- 
manent path between the sections and 
short-circuit the telephone instrument. In 
the improved form of arrester by employ- 
ing carbon sections, which is relatively a 
highly refractory material, this tendency 
to form a short-circuiting path is 
diminished, and should the short- 
circuiting path form between the 
ends of the carbon sections it is evi- 
dent that the air-spaces may be restored 
by conveniently cleaning the presented 
end surfaces of the carbon sections. This 
may be done by means of paper or any 
other substance inserted between the car- 
bon ends. Further, it often becomes neces- 
sary during the continuance of a severe 
electrical storm to establish a permanent 
short-circuiting path to earth between the 
two binding-posts of the instrument, thus 
short-circuiting the instrument and tak- 
ing it entirely out of the telephone cir- 
cuit. This may readily be accomplished 
with the apparatus by loosening the set 
screws and pressing the two outer carbon 
sections intimately into contact with the 
intermediate ground carbon section and 
then setting up the set screws, rigidly 
holding the outer sections in such in- 
timate contact. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Some Notes on Polyphase Machinery. 

In this paper the author presents some 
notes bearing on the construction and 
operation of polyphase machinery of 
standard types, a discussion of the latest 
developments in this branch of electrical 
engineering, such as the compounding of 
generators and the question of syn- 
chronous generators, and other special 
machinery. At the same time an endeavor 
has been made to render the paper inter- 
esting by giving full structural details of 
certain modern plants of standard design 
with which the author is acquainted.— 
Engineering (London), June 6. 

a 
A Selenium Telautograph. 

A new instrument for the reproduction 
of images at a distance has been devised 
and tested by A. Korn. This is based upon 
the sensitiveness of vacuum discharges at 
an exhaustion of 0.2 to 2 millimetres to 
slight changes in the resistance of the cir- 
cuit, and the external photochemical 
activity of the rays proceeding from the 
discharge tube. The picture to be trans- 
mitted is divided up into small sections, 
each of which is projected in turn upon 
a selenium cell. At the receiver end a 
sensitive plate is made to move past an 
aperture, transmitting the X-rays at a 
rate corresponding to the motion of the 
original picture at the sending end. The 
variations in the current produce a varia- 
tion in the size of a spark-gap, which in 
turn produces a corresponding variation 
in the actinic intensity of the vacuum 
tube. The greater the deflection of the 
galvanometer, owing to the elimination 
and consequent lowering of the resistance 
of the selenium cell, the more does a 
brass needle approach a fixed needle repre- 
senting the other electrode. One of the 
electrodes of the vacuum tube is attached 
to a fixed needle, while the other electrode 
is put to earth and the movable needle is 
connected with one of the poles of the 
secondary coil of a Tesla apparatus. The 
second pole of the Tesla coil is connected 
with a large capacity —Hlectrotechnischer 
Zeitschrift (Berlin), May 2. 

A 
Measurement and Calculation. 

All sciences at first are qualitative. 
They pass in their growth from the fact- 
gathering stage of unrelated qualities to 
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the orderly stage of related qualities, and 
thence upward to the stage of quantita- 
tive correlation under theory. Such, at 
any rate, has been the course of all 
sciences hitherto developed, and it seems 
safe to predict that such will be the course 
of those that may arise in the future. 
The recognition of this fact is of prime 
importance. It helps us to understand 
the great relative diversity and perfection 
among the sciences. It affords a basis for 
rational optimism with respect to the con- 
tinued progress of science, and it ought 
to make the specialists of the older 
sciences less contemptuous than they 
sometimes are in their attitude toward the 
newer ones. Measurements and calcu- 
lations are of all grades and definiteness, 
ranging from the smallest probabilities 
of the determination of chances up to 
the rigorous certainties of mathematical 
deduction. It is a remarkable fact, illus- 
trating the essential unity which pervades 
the apparent diversity of nature, that all 
of the numerous quantities with which 
physical science has to deal may be ex- 
pressed in terms of a certain very limited 
number of arbitrarily chosen numbers or 
units. The units most commonly used, 
and those which seem best suited to the 
requirements of science, are units of mass, 
length and time. It is by no means cer- 
tain that these units will best suit the re- 
quirements of science in the future. On 
the contrary, it seems rather probable that 
advancing knowledge will find some other 
system of units preferable, if it does not 
find several different, though intercon- 
vertible, systems essential. We have, in 
fact, already attained such diverse sys- 
tems in the units of electromagnetic 
science.—Science (New York), June 20. 
a 


The Electrical Equipment of the National 
Physical Laboratory. 


The equipment of the laboratory, with 
regard to the generating and distributing 
plant and supply, is obtained from a 
sixty-kilowatt dynamo driven by a Par- 
sons steam turbine, and in addition to 
this machine there is a smaller dynamo 
with a Crosley gas engine and motor-gen- 
erator which can be used as a booster or 
alune. Ample storage capacity is afforded 
by three batteries of chloride cells, each 
battery giving at least 105 volts. One of 


them is reserved exclusively for electric 
heating in the thermometric department. 
Three rooms are devoted purely to elec- 
trical work. The smallest room is provided 
with a thermostat by which the gas heat- 
ing is regulated in order to preserve a 
constant temperature. In this room are 
the British Association standards of re- 
sistance, and a Carey-Foster bridge for 
comparing resistance to a high degree of 
accuracy. In addition to the historic 
B. A. coils, which have done such good 
work, there are a number of manganin 
standards. Low - resistance standards 
capable of carrying large currents are also 
being constructed. The largest electrical 
room is to contain primary standards, a 
large concrete slab being reserved for 
Lorenz apparatus for the absolute meas- 
urement of resistance. A,part of the 
room is occupied by a potentiometer. 
There is also a convenient form of 
Thompson low-resistance bridge, by which 
commercial tests of copper conductivity 
and the like are rapidly carried out. A 
high - resistance potentiometer is also 
available for voltage comparisons. In the 
other main electrical laboratory are being 
set up a number of secondary standards. 
A Kelvin current balance, reading to 100 
amperes, is already in position, and near 
it is a specially designed Kelvin reflecting 
electrostatic voltmeter. This instrument 
reads directly to 160 volts, and is adapted 
to the measurement of direct or alternat- 
ing voltages up to from 1,000 to 2,000 
volts, and a potential dividing box of 100,- 
000 ohms has been constructed. The ten 
coils in it are each wound in 100 separate 
sections on a wooden frame, well shellaced 
and baked, and each section is non-induc- 
tive. The rest of the room is mainly de- 
voted to capacity and inductance work, 
the latter including the magnetic testing 
of iron. Apparatus for the testing of 
magnetic flux is being installed in very 
complete form, and the makers and users 
of glow lamps will be pleased to hear that 
the director hopes before long to have 
facilities for testing these for candle 
power, efficiency and life. A thermo- 
metric department described presents 
much of interest, and in conclusion it 
stated that before long there will be set 
up an apparatus for supplying high volt- 
ages for testing insulation resistance, a8 
well as for carrying out many other tests 
of great importance to the electrical 


engineer.—Electrical Review (London), 
June 6. 
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National Telephone Convention. 


Sixth Annual Gathering of the Independent Telephone Association of the United States of America, Held in 


CROWD of independent telephone 
A men is always a cheerful gather- 

ing, and the men who filled up the 
rotunda of the Hotel Walton early Mon- 
day evening were no exception. 

Supply men and manufacturers hav- 
ing exhibits to look after arrived early. 
From the fact that Philadelphia is be- 
yond the ordinary field of independent 
telephone activity, which has hitherto 
been located west of the Alleghanies, 
many manufacturers anticipating a Jim 
attendance did not make exhibits. The 
attendance, however, proved to be larger 
than expected, and it was, underneath a 
gay exterior, an earnest business gather- 
ing, and everything indicates it as a con- 
vention that will mark a distinctly 
progressive movement in the independent 
telephone field. 


TUESDAY'S PROCEEDINGS. 


Philadelphia, Tuesday morning, June 
24—-Tuesday morning found about three 
hundred delegates and their friends at the 
ideal convention room of the Walton. 

The meeting was called to order at 
10.30 o’clock by President James M. 
Thomas, who called upon Mr. Porter, 
president of the Keystone Telephone 
Company, of Philadelphia, who intro- 
duced the Hon. Samuel H. Ashbridge, 
Mayor of Philadelphia. The Mayor’s 
speech was one of hearty welcome to the 
delegates and friends to the history- 
making city of Brotherly Love. He ex- 
pressed his pleasure at seeing that so 
many of the delegates had brought ladies 
along and without disparaging any other 
city in the country called attention to 
the fact that ladies were safe in any part 
of the city and would receive courteous 
treatment and a warm welcome wherever 
they went. Two years ago he had signed 
an ordinance granting the Keystone Tele- 
phone Company in this city a franchise, 
an act which had brought malediction 
upon his head and columns of abuse from 
certain papers, but for all that he pro- 
posed to stand by it, and to-day, as a 
consequence of that act, we have in Phila- 
delphia a splendid plant, not of un- 
sightly and dangerous overhead wires, 
but a conduit system giving a service 
such as people had never enjoyed before 
and at half the former rates. 

People, as a rule, do not believe in 
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monoply and no one company was great 
enough to be given absolute control of a 
certain business and not to take advan- 
tage of it to the pcople’s disadvantage. 

Believing in competition in all things, 
whether intellectual or material, he had 
signed that ordinance knowing that 
sooner or later the people would see that 
he was right. 

The speech of the Mayor was inter- 
larded with a great many witty remarks 
and was frequently interrupted by enthu- 


silastic applause. 

The reply of Mr. S. P. Sheerin, 
secretary of the convention, was in a 
happy vein as follows: 

Mr. Mayor, on behalf of the Independent 
Telephone Association of the United States, 
I thank you for your most cordial welcome 
to this “City of Brotherly Love.” 

Our organization, and the interests for 
which we stand, are represented in every 
state in the Union. Our people are about 
up to the average of American citizenship, 
in morality and intelligence. 

We are very much above the average, in 
our fighting qualities. This, Mr. Mayor, is 
not because we were naturally better fight- 
ers than other people, but because—like the 
fathers who signed the Declaration of In- 
dependence, in this good city, more than a 
century and a quarter ago—our opportuni- 
ties for fighting have been excellent. 

We are, one and all, anti-monopolists. This 
is not only a principle with us, but a busi- 
ness and pursuit, as well. We, however, ask 
nothing that we are not willing to give. 

We come nearer to the hearts and homes 
of the people than any other public utility. 
The good housewife, who only patronizes a 
railroad or a steamboat once in a year, wants 
to talk several times a day. We are 
facilitators of conversation, aiders in the 
despatch of business, and great helps to the 
protection of life and property. 

When we were invited to come to Phila- 
delphia, we agreed, as one man, to come. 
We believe, Mr. Mayor, that every one 
should come, at least once in a lifetime, to 
the ‘‘cradle of liberty” for inspiration. 

We will try to deport ourselves as be- 
cometh good citizens, while we stay. Our 
president, of course, will instruct the dele- 
gates that the freedom of the city, which 
you have so generously offered, does not 
mean freedom to walk off with the “Liberty 
Bell,” or any other “belle,” without the con- 
sent of the proper parties. 

We know that we shall find many things 
here to interest us. We feel entirely satis- 
fied that we shall carry away with us many 
pleasant memories of Philadelphia and her 
people. Our sincere hope is that we may 
be able to leave behind us pleasant memo- 
ries of ourselves. 

The next paper on the programme was 
the address of President James M. 
Thomas who prefaced his remarks by 
alluding in a flattering way to the 
Mayor who had the courage to do his 
duty and exhibit a far-sighted spirit of 
enterprise despite adverse criticism. 
Such men make progress and the benefits 
he had conferred upon the city would be 
more appreciated as time went on. He 
said in part: 


Gentlemen of the Convention—In the 
annual report of the president of the Ameri- 
can Telephone and Telegraph Company, 
under date of December 31, 1901, page 8, 
we find the following: 

“Competition from telephone companies 
not associated with this company has existed 
for several years and is likely to continue 
in some places for some time to come. 
While it has in some places affected the 
licensees of this company disadvantageously, 
by reducing, for a time at least, the number 
of their subscribers and forcing them to 
meet competitive rates that are not based 
upon a proper recognition of the cost of 
doing business or an adequate appreciation 
of the amount that should be set aside from 
earnings for maintenance, reconstruction 
and depreciation, the consequences of the 
competition to the business as a whole have 
not been of serious moment. The public 
in each community will determine for itself 
whether it is for its advantage that there 
Should be two telephone exchanges serving 
one body of people. It would seem as if 
ae one conclusion on this point was possi- 

e.” 

We believe a little closer examination of 
the subject would have caused the report to 
say that these low rates are made in the hope 
of destroying competition. In almost every 
instance instead of meeting competition 
rates they have offered ruinous rates, and 
so far have failed to destroy competition. 
So that the public so far has not deter- 
mined whether there shall be two ex- 
changes, except in some instances where the 
patronage has been withdrawn from the 
Bell exchange and the same has been closed. 
The public desires that competition exist 
in all lines of business, but we do not be- 
lieve in ruinous competitive rates. And we 
do not believe as a general rule Independ- 
ent rates, as they have been established by 
the majority of companies, are too low. On 
the other hand they show good business 
profit. 

Our object in this address shall be to 
frankly, fairly and broadly present the tele- 
phone business as it exists to-day, to in- 
sist upon rights, to discover wrongs, and if 
possible to be of some service to the many 
interests throughout the country; to point 
out a way of eliminating dangers to capital, 
which come through mistaken promotion 
and ruinous rates. We know that capital 
is needed to carry on this great enterprise 
which has been given such great impetus 
through competition. We desire to assure 
capital that with proper precautions there 
is no safer investment. We shall therefore 
begin with rules governing real estate 
investments and try to apply them to this 
business as a guide to safe, permanent in- 
vestment. 

The architect who plans well knows 
every detail of the structure necessary for 
permanency and harmony before handing 
the drawings and specifications to the 
builaer. It is quite necessary that the 
builder fully comprehend the plans and 
know every detail of structure as conceived 
by the archıtect, and apply to this his own 
knowledge of how to build well without 
waste. These two men are essential to the 
interests of the capitalist who seeks a 
permanent investment. 

But before the architect is selected, it is 
very essential that the land be purchased at 
a fair, reasonable price, therefore good judg- 
ment must be used in the selection of the 
agent to make the purchase. Then, too, the 
capitalist must have money enough to fully 
complete his new property without subject- 
ing himself to usurious charges. With all 
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these essentials properly combined, the new 
enterprise is a good business venture from 
every standpoint. 

It pays the capitalist because it is a good 
investment; the agent, architect and builder 
because it not only pays well for present 
labor, but because they have proven compe- 
tent and faithful provides new employment 
in the future. This view of making good 
permanent investments in real estate, how- 
ever, applies only to the older communities. 
It does not suit in all its details the pioneer, 
for he in his new country desires only to 
take care of his present wants until he can 
determine the kind of structure most valua- 
ble as a permanent investment. 

The building of telephone properties has 
not been Known to man very many years. 
It is fast passing out of the pioneer stage, 
though no telephone property has ever yet 
been completed. But now, men who are 
giving close study to this great and impor- 
tant business believe that the time has come 
when we should look to the essentials, from 
the investment standpoint. 

This business requires more capital than 
is to-day at the command of the people who 
are at work in the building up of telephone 
properties, a stage that is always reached in 
the building up of great enterprises. 

Like all who work in a common business, 
we should, in view of this fact, give earnest 
consideration to the best means of reliev- 
ing the situation. We have in our meeting 
to-day enough men to invest during the pres- 
ent year more than was invested the first 
ten years of the use of the telephone. Local 
telephone investments are at present limited 
to the influence of the crowd which under- 
takes the enterprise, retarded by all other 
influences that are seeking money for invest- 
ment in other enterprises, plus the influence 
of the Bell company working through many 
of the financial institutions of the country. 

Surely no one who has studied the sub- 
ject will deny that the prospect for the use 
of the telephone in the future is greater 
than it has been in the past; that the de- 
mand for its use exceeds the ability of the 
companies to supply it. 

Of course we can not look into every de- 
tail, or consider disputed rights among in- 
ventors. We start here simply after look- 
ing at an invention which is not surpassed 
in point of profound discovery and great use 
since the beginning of the age of man. If 
we had comprehended its great value at the 
time of its discovery as we now do, capital 
would have undertaken to place it in the 
hands of the people in a way that would 
have spread its use more rapidly and more 
economically than was done in its earlier 
stages of development. But as all men are 
made of mud and slow of comprehension, we 
must—as with everything else—take its 
slow stages of development as disclosing its 
weak and strong points. 

Broad-minded men are at work on the 
solution of this problem, and everything 
necessary to give to the people telephone 
service at a fair price and give adequate re- 
ward to capital and labor will soon be 
solved. The price, through competition, 
having in most instances been reduced to 
the minimum, something must be done to 
preserve the capital already invested and in- 
duce new capital to come into the enterprise. 

People should never uphold ruinous com- 
petition in anything, any more than they 
should uphold ruinous monopoly. We must 
always be fair and just to both sides of a 
controversy. The user of the telephone 
must not be allowed to enjoy its great privil- 
leges at the expense of the man who has in- 
vested his money. We only want such com- 
petition as will cause the capitalist to be 
fair, and not a competition that will give 
advantage to the user. 

The telephone should always be consid- 
ered as one of the most beneficial enter- 
prises, and should, under proper police re- 
strictions, be welcomed to a city, county or 
state, without burdens which will affect the 
rights of the user or the capitalist. The 
United States, in consideration of its gen- 
eral usefulness, should do everything neces- 
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sary to reduce the obstacles in the way of 
establishing full, complete service at reason- 
able prices. It should do more, perhaps, 
than to remove obstacles, but that we will 
not consider. 

We find, upon a careful study of this 
proposition, many difficulties. We believe 
no other business presents quite as many. 
We find that through the slow stages of de- 
velopment a long period of pioneering that 
has cost a great deal of money, which prac- 
tically has had to be replaced by installing 
more efficient apparatus and construction 
every few years. So that the capital in- 
vested has grown to very large proportions; 
where much more capital is necessary to be 
placed in the business in order to take care 
of the demand for service within the next 
year or 80. 

There is no excuse now for poor construc- 
tion, inferior apparatus, ruinous rates, over- 
capitalization, incompetent employés or any 
other thing that would bring danger to the 
investor. All we now need is to frankly con- 
fess our errors in the past, and proceed as 
business men in all lines proceed, to prop- 
erly take care of the capital invested in the 
business, using modern methods and econ- 
omies in working out the plan. Let us 
recognize one another's rights and work in 
harmony to one common end—to place the 
business upon a firm financial footing. 

The Independent Telephone Association 
has from its birth taken a stand of recog- 
nizing every man’s rights. And the work of 
the officers and committees of the associa- 
tion has always been free from preference 
or prejudice, and has been conducted upon 
broad and just principles. The banner of 
this association has never been trailed in 
the dust. 

We feel that on account of the standing 
that this association has gained as the rep- 
resentative of the Independent telephone 
companies of the United States, that it must 
be the advanced thinker and the advanced 
worker in this field; that its policy should 
be ever onward to work out difficult tele- 
phone propositions on lines that will be both 
pleasing to capital and to the people. That 
its object should not be to destroy, but to 
build up. That it should not be governed 
by prejudice, but by justice and fair dealing. 
We hope and believe that this will be its 
future course. 


On Tuesday afternoon all business 
was suspended for the purpose of 
participating in a tally-ho ride ten- 
dered to the members and their wives 
by the local committee. About 150 dele- 
gates made up the party, which was thor- 
oughly enjoyable in every sense. The 
route lay through the most interesting 
and historic parts of Philadelphia, and 
the magnificent seven-mile drive through 
Fairmount and Wissahickon parks. After 
stopping at the Indian Rock Inn for re- 
freshments the return trip over the 
splendid road through the magnificent 
scenery of the Wissahickon was made, and 
it was agreed that this one feature of the 
entertainment was worth a trip across the 
United States. 

WEDNESDAYS PROCEEDINGS. 


Philadelphia, Pa., June 26—The aes- 
sion Wednesday morning was late in as- 
sembling, owing to the desire of the 
delegates to visit the manufacturers’ ex- 
hibits in the Keystone Telephone build- 
ing which was eeveral blocks away, so 
that it was 11.15 o'clock before Judge 
Thomas rapped for order. 
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In opening the meeting the president 
stated that Professor W. Elwell Golds- 
borough, consulting electrical engineer of 
the Louisiana Purchase Exposition, was 
present with a communication he desired 
to read. Professor Goldsborough then 
took the floor and read a communication 
from the Business Men’s League, of St. 
Louis, inviting the convention to hold 
their 1904 meeting in St. Louisa during 
the exposition and promising every facility 
in the way of rates and accommodations 
to the delegates. Professor Goldsborough 
then proceeded to give a great deal of in- 
teresting information in regard to the 
electrical features of the exposition, which 
promises to be one of the greatest ever 
held. In the amount of money available, 
he said there was, first, an appropriation 
of $6,000,000 by the federal government. 
The state of Missouri had appropriated 
$1,000,000; the city of St. Louis, $5,000,- 
000; private subscriptions in St. Louis, 
$5,000,000 more, and when to this is 
added the appropriations by the various 
states there would be enough to bring the 
total amount to a sum between $30,000,- 
000 and $40,000,000. 

The electrical building at St. Louis 
would be one of the most prominent on 
the ground, over 600 feet square, or the 
size of four city blocks. At Buffalo 
there was 5,000 horse-power installed ; at 
St. Louis there has been 25,000 horse- 
power already contracted for, which has 
been already estimated as too little, so 
that the ultimate installation will prob- 
ably be 40,000 horse-power. This will be 
made necessary by the immense power re- 
quired to show every industrial applica- 
tion in working order. Since the Colum- 
bian Exposition, at Chicago, great ad- 
vance in the electrical arts had been made, 
and if we could not excel the display at 
Chicago it could be considered a failure. 

As to telephone exhibits it was earnestly 
desired that in all cases the apparatus 
should be shown connected to exchange 
in actual working order to impress all 
visitors with the immense strides that 
have been made in independent telephone 
apparatus. Independent telephony, he 
said, has a great future before it not yet 
understood by the older company, which 
even yet does not understand the attitude 
of western people, and he thought it was 
necessary for independents to take an 
active interest in this exposition, which 
will ensure great financial returns. 

The speech was warmly applauded by 
the delegates, and the following resolution 
offered by Hon. Hugh Dougherty, of 
Bluffton, Ind.: 

Resolved, That we cordially and heart- 
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ily endorse the plans of the exposition and 
give them our hearty support and cordial 
cooperation. 

In reply to an objection raised by 
W. A. Foss, of Cleveland, Ohio, that hold- 
ing a convention at St. Louis at that time 
would mean a slim attendance at the 
meetings, as at Buffalo, where the mem- 
bers, instead of attending the meetings, 
would be out sightseeing; he explained 
that the resolution did not commit this 
convention to a promise to hold its annual 
meeting there—as that would properly 
come up later—but as an endorsement of 
the efforts of the exposition authorities to 
have the telephone art adequately repre- 
sented. The motion was seconded and 
carried unanimously. 

Owing to the fact that one of the papers 
intended to be read at the afternoon ses- 
sion had not been received it was moved 
and seconded that the convention finish 
its programme at the present session. 
Carried. 

The reading of the first paper was by 
Mr. Louis A. Goudy, of the Northeastern 
Telephone Company, Portland, Me. 

Mr. Goudy, who is a forceful, keen- 
witted and original speaker, prefaced his 
remarks by a toast to his native state of 
Maine, and got the audience in a thor- 
oughly good humor before reading his 
paper. 

Mr. Goudy’s company, the Northeastern 
Telephone Company, is the only abso- 
lutely independent long-distance company 
in the field. It has liberal state charters 
from both Maine and New Hampshire, 
owns trunk lines whica connect between 
sixty and seventy exchanges and toll sta- 
tions in as many towns and cities, with 
260 miles of pole-line construction, ter- 
minating at present at Portland. In con- 
junction with its connection with smaller 
companies, it has options on lines which 
will take it into New Hampshire. ‘The 
company has nearly 1,000 subscribers, 
actual and immediately prospective, and 
the demands are so great that it has been 
impossible to meet them promptly. Cap- 
ital is the only requisite to enable it to 
become the strongest opponent of the Bell 
company in the East. This the company 
expects to secure very soon now that plans 
have become perfected for a large expan- 
sion of facilities. The Strowger Auto- 
matic Exchange System will be used for 
the larger exchanges in conjunction with 
manual party-line service for long-dis- 
tance connections and smaller exchanges. 
A selective party device, which makes 
every subscriber's outfit private, has been 
successfully tested in some of the smaller 
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Mr. Goudy then quoted the following 
section from the laws of Maine: “But no 
corporation organized hereunder shall 
nave authority, without special act of 
Legislature, to construct its lines along 
the route used or authorized to be used by 
any telephone or telegraph company, per- 
son or firm, or between points connected 
or authorized to be connected by the lines 
of any such company, person or firm, un- 
less it shall first obtain the consent of 
such company.” 

Mr. Goudy said that this statute was 
enacted about the time that the independ- 
ent movement began, and he denounced it 
in scathing terms. Connecticut, he said, 
had been similarly imposed upon, but not 
to quite such an extent. The law as 
there enacted provides substantially that 
no competition shall prevail unless con- 
sented to by the judge of certain lower 
courts. He then criticised very severely 
the methods which had been used by the 
Bell company to defeat or prevent com- 
petition, and reviewed at some length the 
history of the New England Telephone 
and ‘Telegraph Company, accompanying 
the review with caustic comment. 

In Massachusetts, ne said, the com- 
panies using the Strowger Automatic 
Secret Service System are making splen- 
did showings considering the short time 
they have been operating, and he expressed 
the opinion that the automatic system is 
far preferable to the central operator sys- 
tem because of its feature of secrecy. 

Mr. Judson stated thst the independent 
telephone companies of the Northwest, 
particularly east of the Rocky Mountains, 
have made tremendous strides in growth 
during the past two years. Prior to that 
time the entire Northwest was the scene 
of the same peculiar business methods 
used by irresponsible promoters of inde- 
pendent telephone companies elsewhere. 

The second paper, “The Telephone Sit- 
uation in the Northwest,” by C. H. Jud- 
son, of the Twin City Telephone Com- 
pany, Minneapolis, Minn., was read by 
Mr. Edward E. Webster, general manager 
of the Twin City company, who prefaced 
his remarks by a humorous reference to 
Mr. Goudy’s toast, and in reply to a state- 
ment of the latter’s paper, in regard to 
legal or rather illegal restrictions, in- 
tended to restrain the rights of independ- 
ent telephone companies to the use of the 
public highways, he stated that in Min- 
nesota a law had been passed that high- 
ways and streets were public property and 
that their use by telegraph and telephone 
companies was only subject to such re- 
strictions of the state or local authorities 
as were necessary to public convenience 
and safety, and that this law had been 
upheld by the courts. 

It was then announced that Mr. W. N. 
Spofford, who was down for a paper at 
the afternoon’s session, was not present 
owing to serious illness in his family, and 
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that though his paper had been mailed it 
had not arrived and the reading would 
therefore be postponed until Thursday 
morning. 

The reading of Hon. H. D. Critch- 
field’s paper was also postponed. 

In the discussion that followed the 
reading of papers, Mr. Webster explained 
that they had no party lines, that they 
intended to increase the capacity of their 
multiple switchboards the coming season. 
Of the Bell exchanges, seventy-four per 
cent of their subscribers were in party 
lines, or to put it in another way, with a 
switchboard capacity of 3,800 lines they 
had 8,000 subscribers connected. 

In answer to questions, Mr. Goudy was 
again brought to his feet to explain the 
fair and unfair methods of warfare that 
he had to meet in his fight for existence, 
which must have reminded some of the 
old-timers of the experience of the early 
nineties in the Middle West. 

Then he proceeded to give a detailed 
account of unjust legislation, betrayal of 
trust by managers of some independent 
companies and official venality that made 
the delegates wonder if there was an 
honest man left in the state. 

In discussing Mr. Goudy’s paper, Mr. 
Sheerin thought that in regard to the 
proposition of the Bell company to make 
connections with independent companies 
he would say that they have had that ex- 
perience in Indiana to a very limited ex- 
tent only. Some time ago five or six com- 
panies in his state accepted the Bell propo- 
sition to connect with them provided they 
would cut loose from other independent 
companies (the total number of tele- 
phones involved did not exceed 200), but 
those men were sorry for their action. 

The Central Union (Bell) did not take 
them into the fold and treat them as it 
treats its own subcompanies. They also 
find that they can not make connections 
with their own county seats or with 
near-by towns because those towns have 
organized independent companies and 
everybody patronizes the new companies. 
They do not realize until too late that they 
have surrendered their independence and 
gained nothing in return. They do not 
realize that what seems a plausible propo- 
sition is a war measure only and does not 
entitle them to the rights and privileges 
of the other local Bell companies. It 
would be much better for the owner of 
an exchange to sell out even at a sacrifice 
and get his money out of the business. 

Mr. Critchfield said this proposition 
was fought out in Ohio about two or three 
years ago when independent companies 
were few and far between; many of them 
would have liked, and some of them tried, 
to make traffic arrangements with the 
Central Union for toll service, but they 
would not be considered then. Since 
then, when exchanges have multiplied so 
that there is scarcely any unoccupied ter- 
ritory, they now submit their new propo- 
sition. But our people now having all the 
toll-line connection they need they have 
not met with any success. 

The meeting then adjourned till ten 
o'clock Thureday morning. 
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THURSDAY'S PROCEEDINGS. 

Philadelphia, Pa., June 26—The meet- 
ing was called to order at 10.30 by Judge 
Thomas. In opening the meeting, Judge 
Thomas introduced Mr. Thomas Martin- 
dale, chairman of the Trades’ League, of 
Philadelphia. Mr. Martindale has been 
for many years actively engaged in the 
movement for lower telephone rates, not 
only in Philadelphia, but throughout the 
state of Pennsylvania. His talk was 
mostly of a reminiscent nature, describing 
the early struggles and difficulties in- 
volved in the telephone movement in this 
state. Now, after having fought for lower 
rates for some eleven years, he saw his 
reward in the splendid plant being in- 
stalled in Philadelphia. The reading of 
the papers was then taken up. 

The first paper, “Where We Were, and 
Where We Are,” by the Hon. L. J. Hack- 
ney, of Indianapolis, Ind., was then read 
by the Hon. S. P. Sheerin, in the ab- 
sence of the author. It was announced 
that another paper on the programme, 
“The Independent Telephone Situation,” 


by Mr. Z. B. Campbell, would be omitted. 
In its place the convention listened to a 
very interesting talk by Mrs. Anna Mc- 
Elroy Brett, of El Paso, Tex., formerly 
of Grand Rapids and Detroit. Mrs. Brett 
is the only woman promoter in the tele- 
phone ficld, and she has been remarkably 
successful in establishing an independent 
exchange in El Paso, Tex. The company 
at the present time has about 300 miles 
of toll lines and 1,550 contracts, and is 
now building a toll line to Chihuahua, 
600 miles south of El Paso. The rates 
adopted by Mrs. Brett in El Paso are on 
a sliding scale. Formerly the Bell com- 
pany had been giving service at $36 and 
$60 per year. Her scale was $20 and $30 
per year, up to 1,000 subscribers, with an 
additional fifty cents for each 100 sub- 
scribers above 1,000. Her $20 rate has 
been advanced $23.50. Mrs. Brett was 
loudly applauded, and the convention con- 
gratulated her by a rising vote. The 
business men of El Paso have become very 
emthusiastic over the independent tele 
phone movement. At the present time 
the Bell company has only ten instruments 
left in the town of El Paso. In order to 
facilitate the building of toll lines, the 
business men have offered to buy coupons 
in large amounts. She also said in trying 
to get her franchise she had never missed 
a council meeting in four months. 

The next paper on the programme was 
given by Mr. L. W. Stanton, superintend- 
ent of the Federal Telephone Company, 
of Cleveland, on “Improvements in Inde- 
pendent Telephony.” The paper dealt 
with the traffic management of party lines 
and toll-line business. This was really 
the only technical paper at the convention. 
and was well received end ably discussed. 
In discussing Mr. Stanton’s paper, Mr. 
J. Breen, solicitor for the Keystone Tele- 
phone Company, of Philadelphia, said 
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that the company at the present time had 
written 12,000 contracts for five years. 
He joined issue with Mr. Stanton with 
regard to party-line rates. 

The next paper on the programme was 
by Mr. C. E. Wells, of Marion, Kan., and 
was entitled “The Independent Telephone 
Situation in the Southwest.” 

Judge Thomas then took the floor, with 
the remark that telephone education 
should be encouraged by the association, 
and introduced Professor W. E. Golds- 
borough, of Purdue University, who out- 
lined the university’s course in telephone 
engineering. He said: 

“Our attempt to establish a telephone 
engineering course is no reflection on the 
engineers at present in the field who are 
capable to take care of the situation. 
With a view of making the plan of edu- 
cation thoroughly practicable and valua- 
ble to the telephone people, I have sent 
out a large number of circulars to en- 
gineers and manufacturers all over the 
country, and have received many valuable 
suggestions. In planning the engineering 
course, the first necessity is an essential 
grounding in mathematics. In that re- 
spect we have placed the standard of tele- 
phone engineering higher than that re- 
quired by the regular electrical engineer- 
ing course. The telephone engineer has 
to deal with more subtle forces and has 
need of a higher mathematical education 
than an ordinary electrical engineer with 
large forms and heavy weight. The com- 
plexity of telephone transmission makes 
a broad mathematical training necessary, 
and the requirements in that regard are 
most severe. 

“Now, this does not mean that we 
neglect the practical application of the 
art, for we try to have in the university 
every piece of telephone apparatus manu- 
factured either at present or in the past, 
and also to keep up with every new im- 
provement known to the art. Our 
students are made familiar with telephone 
apparatus which they have to handle, but 
by means of artificial lines and other ap- 
plications that occur in every-day prac- 
tice. Among other things, we have a 
course in telephone equipment. This is 
necessary from the fact that no two fac- 
tories at the present time are equipped in 
the same manner. It is to be hoped that 
our course will enable cur men to go out 
in the world, not fully equipped as en- 
gineers, but with. knowledge enough to 
save them from a long and tiresome ap- 
prenticeship.” 

Mr. Goldsborough’s remarks were well 
received. 

The next paper on the programme was 
on “The Financial Status of the Inde- 
pendent Telephone Movement,” by the 
Hon. H. D. Critchfield, of Cleveland, 
Ohio. Mr. Critchfield asked for leave to 
print his paper later in the proceedings 
of the convention. It was not complete, 
owing to the fact that he had been away 
from home on business for the last few 
weeks. 

The Hon. S. P. Sheerin, secretary and 
treasurer of the convention, then made 
the announcement that as he had held 
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the position for four years he considered 
he had honor enough, and positively de 
clined to stand for reelection. He asked 
that an auditing committee be appointed 
to audit the books and reports. 

The convention then adjourned to meet 
at 2 P. M. for the election of officers. 

At the afternoon session the following 
officers were elected: President, James M. 
Thomas, Cleveland, Ohio; first vice-presi- 
dent, Hugh Dougherty, Bluffton, Ind.; 
second vice-president, C. E. Stinson, 
Rochester, N. Y.; third vice-president, W. 
H. Durin, Cedar Rapids, Iowa ; secretary 
and treasurer, J. B. Ware, Detroit, Mich. ; 
first assistant secretary, C. E. Wilson, 
Philadelphia, Pa.; second assistant secre- 
tary, E. L. Barber, Wauseon, Ohio; third 
assistant secretary, T. B. Lee, Pittsburg, 
Pa. 

Advisory Board—James M. Thomas, 
Cleveland, Ohio; S. P. Sheerin, Indian- 
apolis, Ind.; H. D. Critchfield, Cleveland, 
Ohio; E. B. Fisher, Grand Rapids, Mich. ; 
Samuel E. Wayland, Scranton, Pa.; H. C. 
Young, Columbia, Pa.; E. E. Webster, 
Minneapolis, Minn. ; 

Executive Committee—Illinois, George 
Fair, Chrisman; Indiana, George F. 
Frier, Muncie; Iowa, Dr. H. S. Herr, 
Ottumwa; Kentucky, J. A. Armstrong, 
Louisville; Louisiana, L. H. Lancaster, 
Thibodaux; Michigan, R. F. Johnson. 
Saginaw; Maine, L. W. Goudy, Portland; 
New Jersey, John J. Burleigh, Camden; 
New York, C. L. Ingham, Buffalo; Ohio, 
Frank L. Beam, Columbus; Pennsyl- 
vania, C. W. Kline, Hazleton ; Minnesota, 
E. E. Webster, Minneapolis; Texas, Mrs. 
Annie McElroy Brett, El Paso; Virginia, 
N. C. Watts, Staunton; West Virginia, 
W. K. Cummings, Wellsburg ; Wisconsin, 
Richard Valentine, Janesville; Kansas, 
C. E. Wells, Marion. 


EXHIBITS. 


The Keystone Telephone Company 
placed part of its handsome quarters on 
Second street, Philadelphia, Pa., at the 
disposal of the manufacturers for exhi- 
bition purposes. 

The Lambert Schmidt Company, New 
York, showed a line of its apparatus. The 
exhibit was in charge of Messrs L. 
Schmidt, B. O. Bogart and W. W. Bost- 
wick, Jr. 

The New Haven Novelty Machine Com- 
pany, New Haven, Ct., exhibited a line of 
its new slidable sleeves for lead-covered 
cables. The exhibit was in charge of Mr. 
H. Grant Thompson. 

The Maybury-Holmes Telephone Com- 
pany, Medford, Mass., had an attractive 
exhibit of its party-line system. Messrs. 
F. E. Maybury and W. H. Holland were 
in charge. 

The Russell-Tomlinson Electric Com- 
pany’s (Danbury, Ct.) apparatus was ex- 
hibited by Mr. W. FE. Russell, president of 
the company. 

The Stromberg-Carlson Company, Chi- 
cago, Ill., had for its representatives 
Messrs. J. J. Nate, C. W. Stiger, A. F. 
Rosseau, E. L. Brown and S. G. Reese. 
The company exhibited many styles of its 
apparatus. 
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The North Electric Company, Cleve 
land, Ohio, had one of the handsomest 
exhibits at the convention. It was on the 
ground floor of the Keystone Building. 
The company’s representatives were 
Messrs. C. H. North, J. P. Downs, Dudley 
Wick, F. S. Sapp and R. Hendrickson. It 
distributed a good-luck rabbit’s foot as a 
souvenir. 

The Nungesser Battery Company, 
Cleveland, Ohio, was represented by Mr. 
P. S. Nungesser. 

The W. A. Clark Wire Company and 
the A. & J. M. Anderson Manufacturing 
Company were represented by H. F. Saw- 
ville. 

The Williams-Abbot Company, Cleve- 
land, Ohio, were represented by L. Sands 
and S. Duvall. 

James G. Biddle, of Philadelphia, had 
an attractive exhibit in the Hotel Walton. 

The Okonite Company, New York, was 
represented by George T. Manson. 

The American Vitrified Conduit Com- 
pany, New York, showed some of its con- 
duits. The exhibit was presided over by 
B. S. Barnard. 

The American Hardware Manufactur- 
ing Company, Grottoes, Va. J. A. Livers 
was the representative. 

The D. & W. Fuse Company, Provi- 
dence, R. I., exhibited its telephone pro- 
tectors. Mr. W. E. Sisson was in charge. 

The Kellogg Switchboard and Supply 
Company, Chicago, Ill., had as its repre- 
sentatives Messrs. Kempster B. Miller, 
J. C. Belden, A. E. Barker, Arthur B. 
Kratz. The company had a large exhibit 
of its apparatus in the Keystone Building. 

The Sumter Telephone Company, 
Sumter, S. C., had an exhibit of its ap- 
paratus in the Hotel Walton. Mr. F. C. 
Manning represented it. 

The Swedish-American Telephone Com- 
pany, Chicago, Ill., had a line of its ap- 
paratus in the Hotel Walton. Mr. E. B. 
Overshiner represented the company. 

John A. Roebling’s Sons Company, 
Trenton, N. J., was represented by Mr. 
G. W. Swan. 

The McRoy Clay Works, Chicago, Ill., 
was represented by E. F. Kirkpatrick, 
who distributed handsome pocket meas- 
ures. 

The General Electric Company, Seche- 
nectady, N. Y., was represented by H. 
Wesbury and F. W. Wilcox. It distributed 
miniature incandescent lamps. 

The Monarch Fire Appliance Company, 
New York, was represented by General 
Barney, who distributed handsome match- 
safe souvenirs. 

The Twin City Telephone Company, 
Minneapolis, Minn., had for its repre- 
sentative Mr. Edward E. Webster, general 
manager of the company. 
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List of those in attendance at the con- 


vention : 
Hon. James M. Thomas, President, Independent Tele- 
phone Association, Cleveland, Ohio. l 
H. ©. Young, First Vice-President, I. T. A., Col- 


. umbia, Pa. 


C. E. Stinson, Second Vice-President, I. T. A., 
Rochester, N. Y. 

W. H. Durin, Third Vice-President, I. T. A., Cedar 
Rapids, Iowa. 

S. P. Sheerin, Secretary and Treasurer, I. T. A., 
Indianapolis, Ind, 
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J. B. WwW $ Fi t is 

Det it, Mi Se rs Assistant Secretary, I. T. A., 
Cc E. Wilson, Second ` sis ; 

Philadelphia, Pa. Assistant Secretary, I. T. A., 


T. B. Lee, Third Assistant meee 
burg, Pa. ssistant Secretary, I. T. A., Pitts 


Hugh Dougherty. Bluffton. Ind. 

H. D. Critehfield. Cleveland, Ohio, 

E. B. Fisher, Grand Rapids, Mich. 

Samuel E. Wayland, Scranton, Pa. 

W. B. Seaton, Ashland, Ky. 

George W. Beers. Fort Wayne, Ind. 

Geo. W. Fair. Chrisman, Ill. 

L. A. Frazee, Connersville, Ind. 

A. T. Pressen, lowa City, Iowa. 

J. A. Armstrong, Louisville. Ky. 

L. H. Lancaster, Thibodeaux, La. 

John J. Burleigh. Camden. N. J. 

Ed. L. Barber, Wauseon, Ohio. 

Vinton A. Seers, Boston. Mass. 

C. W. Kline, Hazleton, Pa. 

C. H. Judson, Minneapolis. Minn. 

Mrs. Annie McElroy Brett, El Paso, Texas. 

R. F. Hogsett. Virginia. 

W. K. Cummings, Wellsburg, West Va. 

I. H. Moulton, La Crosse. Wis. 

Wm. W. Olheiser, Manager, Eastern Telephone and 
Telegraph Co., Camden. N. J. 

Hon. Wm. J. Thompson. Gloucester, N. J. 

E. A. Armstrong. Camden. N. J. 

Hon. Robt. H. Foerderer, Fresident, Keystone Tele- 
phone Co., Philadelphia. Pa. 

W. H. Clark, Treasurer. Keystone Telephone Co.. 
Philadelphia, Pa. 

W. W. Wharton. Assistant Treasurer, Keystone Tele- 
phone Co., Philadelphia. Pa. 

R. M. Eaton. Assistant General Manager, Keystone 
Telephone Co., Philadelphia, Pa. 

James Breen. Supt. Contract Department, Keystone 
Telephone Co., Philadelphia. Pa, 

John H. Reid, American Electric Telepone Co., Chi- 
cago, IlL, Philadelphia Oftice. 

H. P. Clausen, General Supt., American Electric 
Telephone Co., Chicago, IN. 

Panl W. Bossert, Manager Phila. Office, Kellogg 
Switchboard and Supply Co., Chicago. I. 

F. J. Dommerque. Kellogg Switchboard and Supply 
Co.. Chicago, HI. 

A. M. Worstall, Secretary. Inter-State Telephone 
Co.. Trenton. N. J. 

F. A. Demorest, General Supt.. Inter-State Tele- 
phone Co.. Trenton, N. J. 

John M. Mack. Philadelphia. 

Michael Murphy, Philadelphia. 

Jacob E. Ridgway. Vice-President, Keystone Tele- 
phone Co., Philadelphia. 

Jos. C. Perry, Keystone Telephone Co., Philadelphia, 

John C. Sager, Chief, Electrical Bureau, Phila- 
delphia. 

Edward Burk, Manager, Electrical Bureau, Phila- 
delphia. 

Hon. Samuel Ashbridge. Mayor of Philadelphia. 

H. W. Webb, General Manager, Maryland Telegraph 
and Telephone Co., Baltimore, Md. 

E. H. Bouton, President, Maryland Telegraph and 
Telephone Co.. Baltimore, Md. 

H. C. Roberts & Co., Philadelphia. 

John Mustard, Philadelphia. 

H. G. Kepler, Walker & Kepler, Philadelphia. 

C. E. Trump, Secretary, Novelty Electric Co., Phila- 
delphia, Pa. 

©. H. Larwill, Purchasing Agent, Keystone Tele- 
phone Co., Philadelphia, Pa. 

C. M. Hamilton, F. Bissell Company, Toledo, O. 

H. H. Robinson, United States Telephone Company, 
Cleveland, O. 

Chas. T. Walker, Philadelphia, Pa. 

W. A. Hopkins, Jr., Erner-Hopkins Co., Columbus, O. 

R. M. Hirst, Standard United States Cable Co., 
Phila., Pa. 

Frank L. Perry, Chicago, Ill. 

John J. Flanagan, Chicago, II. 

G. B. Rudy, York Telephone Company, York, Pa. 

W. E. Doolittle, Sterling Electrie Company, La 
Fayette, Ind. 

E. B. Overshiner, Swedish American Co., Chicago, Il. 

F. B. Patton, Illinois Electric Specialty Company, 
Chicago, Ill. 

A. J. Rousseau, Stromberg-Carlson Company, Chi- 
cago, Ill. 

R.C. Hull, Electric Storage Battery Company, Phila- 

delphia, Pa. 

Frank R. White, New York, N. Y. 

O. C. Snider. Secretary, Kansas City Home Telephone 
Company, Kansas City, Mo. 

R. F. Johnson, Sec’y and Gen. Mgr., Valley Telephone 
Company. Saginaw, Mich. 

R. B. McPherson, Livingston Home Telephone Com- 
pany. Howell, Mich. 

G. W. Swan, Jno. A. Roebling’s Sons Co., New 
York, N. Y. 

E. L. Reynolds, Electric Storage Battery Company, 
Philadelphia, Pa. 
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Jas. G. Biddle, Electrical a d Scient 
Philadelphia, Pa. nd Scientific Instruments, 


Cecil P. Poole, New York, N. Y. 
Elmer E. Smith, Chicago, Ill. 
Chas. G. Stevens, Chicago, Ill. 
Harry W. Johnston, Columbia Tel. Co., Columbia, Pa. 
J. G. Ihmsen, Gen. Mgr., American Electric Tele- 
phone Company, Chicago, Jli. 
E. F. Kirkpatrick, MacRoy Clay Works, Chicago, Ill. 
5 G. H. Gharky, Consulting Engineer, Philadelphia, 
a. 
L. G. Le Bourveau, Sumter Telephone Manufac- 
turing Company, Sumter, §. C. 
Thomas Martindale, Tra les I, ue of Philadelphia. 
Philadelphia, Pa.- ane ji 
N. B. Kelly, Secreta Trades League of Philadel- 
phia, Philadelphia, Pa. H . 
E. E. Webster, Twin Cit Telephone Co 
Minneapolis, Minn. ` ? iia 
E. F. Edmunds, New York. N. Y. 
Harry Huskey, Helios-Upton Company, Philadel- 
phia. Pa. 
W. H. McDonough. New York, N. Y. 
Raymond Hendrickson, The North Electric Com- 
pany, Cleveland. Ohio. 
= = R. Wilson, Crocker-Wheeler Company, Ampere, 
P. J. Hertz, Minois Electric S ecialty Com : 
Chicago, Ill. p 7 ER 
D. F. Lafeau. President York Tele hone Com a 
York. Pa. j f aaa A 
_ Newman H. Holani. Mayberr -Holmés Selective 
Signaling and locking System, West Medford, Mass. 
Bleecker S. Barnard, American Vitrified Conduit 
Company, New York, N. Y. 
George 8S. DuPerow, Engineer, Federal Telephone 
Company, Cleveland, Ohio. 
Allen C. Morse, Federal Telephone Company, Cleve- 
lund, Ohio. 
H. B. McMeal. Chicago, Ill. 
W. W. Townsend, North American Telephone & 
Telegraph Company, Chicago, Ml 
S. C. Kissner, Citizens’ Telephone Company, Coshoc- 
ton, Ohio. 
J. M. Knox, Varley Duplex Magnet Company, New 
York, N. Y. AA 
J. H. Schofield, Dutchess County Telephone Com- 
pany, New York, N. Y. 
J. B. Rhodes. Zanesville Telephone & Telegraph 
Company, Zanesville, Ohio. 
F. W. Wilcox, Edison Lamp Works, Harrison, N. J. 
H. Westberry, Edison Lamp Works, Harrison, N. J. 
Frenk F. Sapp, The North Electric Company, Cleve- 
land, Ohio. 
R. E. Russell, Western Pennsylvania Telephone 
Company, Covington, Pa. 
W. H. Butler, Kent Home Telephone Company, 
Kent, Ohio. 
H. B. Gay, Electric Storage Battery Company, 
Baltimore, Md. 
F. E. Mayberry. Mayberry Home Party Line System, 
West Medford, Mass. 
R. S. Pullen, Leon W. Pullen Electric Company, 
Philadelphia, Pa. 
W. S. Sisson, D. & W. Fuse Co., Providence, R. I. 
H. G. Braynards, Western Electric Company, Phila- 
delphia, Pa. 
Geo. Breed, Drake-Breed Co., Philadelphia, Pa, 
A. E. Bainbridge, Philadelphia, Pa. 
C. A. Mans, Anthracite Telephone Company, Hazle- 
ton, Pa. 
Fred. May, People’s Telephone Company, Hazleton, 


J. E. Zeluff, Louisville Home Telephone Company, 
Louisville, Ky. 

W. K. Beard, Philadelphia, Pa. 

A. Atwater Kent, Atwater Kent Manufacturing 
Works, Philadelphia, Pa. 

Russell Howland, New York, N. Y. 

S. A. Duval, Williams-Abbott Electric Company, 
Cleveland, O. 

T. W. Warner, Warner Electric Company, Muncie, 
Ind. 

John H. Shaper, J. Edward Ogden Company, New 
York, N. Y. 

W. Elwell Goldsborough, Universal Exposition Com- 
memorating the Acquisition of the Louisiana Territory, 
St. Louis, Mo. 

S. M. Granger, Zanesville Telephone & Telegraph 
Company, Zanesville, O. 

H. L. Reber, Gen. Mgr., Kinloch Telephone Com- 

St. Louis, Mo. 
Se Chie. D. Meyers, Helios-Upton Company, Phila- 
Iphia, Pa. 
i Mortimer L. Godkin, New York, N. Y. 
P. J. Enbanks, Harrison Construction Company, 
‘incinnati, Ohio. 
ama B. Rawson, Rawson Electric Company, 
lyria, Ohio. 
ne W. D. Barnard, United Telephone & Telegraph Com- 
ny, Philadelphia, Pa. 
ii F M. Poler, Jr., Syracuse Telephone Company, 
yracuse, N. Y. 
3 iip H. Griswold, American Construction & Trad- 
‘ompany, Elyria, Ohio. 
si H p Coho: Electric Storage Battery Company, 
Philadelphia, Pa. ; 

Bruce Ford, Electric Storage Battery Company, 

Philadelphia, Pa, 
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Telephone Apparatus—ll. 


New and Standard Designs from the Leading Manufacturers of Telephone and Kindred Apparatus. 


Wall Instruments and Switchboards. 


The accompanying illustrations show 
some of the new apparatus recently 
placed on the market by the Vought- 
Berger Company, of La Crosse, Wis. 
This company is the manufacturer 
of ‘the Pendant telephone, which in 
a short time has become very popu- 
lar in all parts of the world. The com- 
pany is making a full line of magneto 
and common battery telephones, covering 
all desirable styles. A new self-restoring 
board, which is said to be of great merit, 
and also an ingenious and effective com- 
mon battery or central power switchboard, 
will shortly be placed on the market. 
Realizing the marvelous rapidity with 
which rural lines are springing up 
throughout the entire country, and the 


Fia. 1.—FRONT or COMBINED LOCAL AND 
RURAL LINE SWITCHBOARD. 


value of gathering in these lines and con- 
necting them through a local board, the 
company has made a special effort to de- 
sign a reliable equipment to fill the de- 
mand for a combined local and rural line 
switchboard. 

Referring to the illustrations, Fig. 1 
shows a front view of this board, Fig. 2 
giving a good idea of the interior equip- 
ment. Fig. 3 illustrates the lightning 
protector strip. The blocks are tubular, 
encased in soft iron shells mounted in 
banks of five. These are removed singly, 
and the coils can also be removed without 
disturbing the drop shutter, the jacks be- 
ing mounted in banks of five to match 
the shutter. The springs are heavy Ger- 
man silver, the contact being ninety-nine 


per cent platinum. The plugs are turned 
from solid brass rods, highly insulated 
with hard rubber and fitted with red 
fibre handles. All the insulation is of rub- 
ber and mica. 


Fic. 2.—INTERIOR EQUIPMENT OF COMBINED 
LocaAL AND RURAL LINE SWITCHBOARD. 
The company makes a special and origi- 

nal device in equipping its bells for indi- 

cating line calling, and the same atten- 
tion is paid to workmanship and equip- 
ment as for boards for large exchanges. 
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Fig, 3.— LIGHTNING PROTECTOR STRIP. 


The board shown in the illustration is 
equipped with twenty series drops and six 
high-wound polarized bells. When larger 
capacity is desired the board is made with 
a floor cabinet. 


A handsome desk set, in which the com- 
pany claims all points liable to cause 
trouble have been eliminated, is also rap- 
idly winning favor. All the metal parte 
are heavily nickel-plated, and the base is 
of solid brass, engine turned. The switch 
hook contacts are in the base, and are made 
dustproof, at the same time being easy of 
access for inspection. This is shown in 
Fig. 4. Figs. 5 and 6 show two views of the 
portable telephone adapted for field line- 
men’s testing and railway use. It is fitted 
with a four-bar generator, equipped to 
send out either direct or alternating cur- 
rents, so that when used for testing, the 
lineman can call central without disturb- 
ing subscribers. l 

This company is having unusual success 
with its intercommunicating systems. 


— 


Fic. 4.—New Desk SET. 


Fig. 7 shows a No. 12 battery call inter- 
communicating set, which is fitted with 
the same hand telephone as is used on the 
Pendant telephone. The switch returns 
to the home station when the hand tele- 
phone is replaced, and in the back view 
of the instrument the fineness of the 
wiring is very plainly shown. 

Some of the largest mills in the country 
have been equipped with this company’s 
generator call interior telephone. In this 
equipment the regular contact dry-battery 
exchange instruments are ueed, fitted with 
a plug box at bottom, and so wired that 
any station can be called even if the plug 
has been inadvertently left where last 
used. With this instrument the trans- 
mitter is of the solid back Bell type, with 
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gold electrodes. No felt washers are used, 
but the carbon is confined in the chamber 


a Fig. 5.—PORTABLE LINEMAN’s TESTING SET. 


by mica washers held firmly in place by a 
screw cap. This is a loud, clear talker of 


Fic. 6.—PorRTABLE LINEMAN’S TESTING SET. 


exceedingly good volume. The receiver 
and generator and ringers the company 
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| Fia. 7.—INTERCOMMUNICATING SET. 


a has given considerable attention to, and 
f the switch hook is very interesting. This 
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is self-contained, fitted with best German 
silver springs and platinum contacts. The 
main spring is laminated, being built up 
of three light springs, making a positive, 
slightly rubbing contact on upper points. 
In order to further protect these instru- 
ments from damage by lightning, a heavy 
carbon arrester is sent out by this company 
with every telephone. 


“Unit ” Type Switchboard. 


The North Electric Company, of 
Cleveland, Ohio, in making every effort to 
follow the development of the independ- 
ent telephone movement, has given con- 
siderable attention to the development of 
small apparatus which, while not handling 
service of very great extent, is of a quality 


Fia. 1.—MAGNETO CALL BoaRpD—100 LINEs. 


equal to that installed in the larger mul- 
tiple exchanges. This company has 
brought out and placed upon the market a 
line of “Unit” type switchboards, two of 
which are illustrated herewith. 

These switchboards are mounted in 
cabinets which are of uniform design and 
size, and so constructed originally that sev- 
eral sections may be placed together by the 
removal of the side mouldings, presenting 
in connection the appearance of a con- 
tinuous switchboard. Figs. 1 and 2 show 
a front and rear view, respectively, of a 
100-line magneto call board, Figs. 3 and 
4 showing, respectively, a front and rear 
view of a 200-line lamp signal board with 
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thirty magneto drops. The construction 
of these cabinets makes it possible to in- 
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stall apparatus in small exchanges where, 
by making additions from time to time as 
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Fic. 8.—200-LINE Lamp SIGNAL BOARD WITH 
80 MAGNETO DROPS. 


the growth of the exchange necessitates, 
the expense of installation is met as the 
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business increases, without the company 
being obliged to throw out the old equip- 
ment. These are made in magneto, call, 
target-signal and lamp-signal types. 

The line drops used in magneto call 


Fig. 4.—Rear View or LAMP Boarn. 
boards are constructed with especial care, 
the shell being made from solid Norway 
iron rod, bored out to within three-six- 
teenths of an inch of the end, thus afford- 
ing absolute freedom from residual mag- 
netism, as well as maximum impedance 
and sensitiveness. The armature is sus- 
pended from pivoted bearings, and is so 
arranged that the freedom of action is 
adjustable. The line contacts in this 


Fig. 5.—STRIP OF LINE JACKS. 


type of switchboard consists of German 
silver springs mounted in rubber strips, 
each individual jack being separated by 
mica, the strips being rigidly fastened to 
a base plate of aluminum. The sleeves 
of these jacks are made of German silver, 
reducing the wear to a minimum. Both 
the target and lamp-signal switchboards 
are constructed with ample space for the 
additions of magneto, call and toll-line 
apparatus. 

The lamp jack is somewhat similar in 
construction to the line jack, the jack 
springs, as well as the springs containing 
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the opals, being mounted in rubber and 
rigidly fastened to an aluminum plate. 
All of the jacks and the signals, whether 
in magneto, target or lamp boards, are 
individually movable without disturbing 
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Improvements in Common Battery 
Equipment. 

Among the many new improvements 

which the Eureka Electric Company, 

Chicago, Ill., has recently placed in the 


Fic. 7.—RELAY AND Dust-Proor CASE. 


the rest of the equipment. The relays are 
made so as to be protected by a dustproof 
case. Fig. 5 shows a strip of the line 
jacks, Figs. 6 and 7 showing, respectively, 


Fra. 8.—Maaneto CALL Drop. 


a strip of relays and the relay and dust- 
proof case. Fig. 8 shows the magneto 
call drop. Fig. 9 shows a listening and 
ringing key. 

These switchboards are equipped with 
a terminal rack in the rear, to which all 
wire is brought, the 
terminals being 
marked, or otherwise 
indicated so as to 
permit of the least 
possible chance for 
mistake in the in- 
stallation work, as 
well as to facilitate 
testing and inspec- 
tion. These are fur- 
nished both with 100 
and 200-line equip- 
ments for either 
magneto, call, super- 
visory or full common battery circuits. 

The company furnishes several gradea 
of power-plant apparatus, ranging from 
primary batteries and a “Warner” gen- 
erator and small switchboard to a com- 
plete double set of storage batteries and 
fully equipped power switchboard, 


Fic, 9.—LISTENING 
AND RINGING KEY. 


telephone field, the accompanying illue- 
trations show probably some of the latest 
ideas in this form of apparatus. Fig. 1 
is the new platinum concealed contact 
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Fic. 1.—CONCEALED CONTACT DERK SET. 


desk set, which is made of solid brass 
construction (no spinning), and which 
the company claims is a type of instru- 
ment which has received every considera- 
tion to make it of the highest electrical 
and mechanical perfection. ‘The com- 


pany is finding an extensive demand for 


the No. 20 receiver, which is shown in a 
state of assembly in Fig. 2. This re- 
ceiver is also made in solid rubber shell, 
and is one of the simplest receivers, and 
at the same time hardest to get out of 
adjustment, which has been placed on 
the market. Fig. 3 shows the receiver 
ready to be connected up to the telephone 
jnstrument. 
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This company’s common battery type, 
solid back transmitter is constructed to 
operate successfully on either twenty- 


Fic. 2.—DISAss—EMBLED RECEIVER. 


four or forty-volt circuits. Its internal 
resistance is seventy ohms, and it is cap- 
able of carrying a heavy battery charge 


Fic. 3.— RECEIVER. 


without heating or creating any battery 
action whatever. It embodies new fea- 
tures, and it is impossible for it to get 
out of adjustment after once installed. 


Fic. 4.—SOLDERED CONNECTION OF SOLID 
Back TRANSMITTER. 


‘The carbon chamber is constructed in the 


bridge piece, and the carbon electrodes are 
soldered, giving them positive action. 
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These transmitters have met with pro- 
nounced success in every independent 
plant in which they have been installed. 
This company’s flashlight magneto clear- 
out is claimed to be a decided improve- 
ment, and is in successful operation in a 
great number of plants. 


New and Novel Telephone Apparatus. 

The Sterling Electric Company, of 
La Fayette, Ind., has recently introduced 
in the telephone field some apparatus 
which is new and novel, and which is 
radically different from anything hereto- 
fore brought out. The company’s leader 
for this year is its common battery lamp 
signal, double supervisory multiple switch- 
board of the one-relay type. In addition 
to this multiple switchboard, specialties 
which are exclusive are Bell type tubular 
drop switchboards, flashlight transfer 
systems, combined cable terminals and 
protectors, combined main and inter- 
mediate iron frame distributing board 


ComMON BATTERY DESK SET. 


with complete heat coils and carbon pro- 
tective devices, tubular line fuse, copper 
test connectors, selective signal, non-inter- 
fering party-line telephones. 

One of the latest things placed on the 
market by this company is a common bat- 
tery multiple system known as the Fowler 
one-relay system, which is the invention 
of its electrical engineer. This system 
reduces the amount of apparatus used to 
a minimum. The board is made up in 
sections of one operator’s position, con- 
structed of iron frame covered with ma- 
hogany or oak, and is accessible at the 
rear through sliding doors, or at the front 
through movable panels. Each operator’s 
position is equipped with a telephone set 
consisting of sixteen pairs of cords and 


plugs, thirty-two supervisory lamps, giv- 
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ing double supervision, and two operators’ 
cutout plugs and jacks. The lamp jacke, 
answering jacks and multiple jacks are 
made up in banks of twenty-five each, the 
lamp signals being placed immediately 
over the answering jacks. The complete 
equipment of one section of the board con- 
sists of the keyboard with its complement 
of plugs, jacks and supervisory lampe, and 
ringing and listening keys. The face of 
the section carries 150 lamp signals, 


SUPERVISORY LAMP JACK, WITH JEWEL. 


answering jacks and its complement 
of multiple jacks. The rear of the 
board carries condensers, which are con- 
nected in each cord circuit. With the ex- 
ception of one induction coil and one re- 
tardation coil there is, besides the neces- 
sary cables, no apparatus in the operator’s 
position. There is but one relay employed, 
this relay controlling the line signal and 
both supervisory signals. These relays 
are located upon a suitable rack, gener- 
ally in the room with the. distributing 


OPERATOR’s CUTOUT JACK AND Piva. 


board and power plant. This relay rack 
with the relays, together with the multiple 
jacks and anewering jacks and the key- 
board equipment, constitute all of the ap- 
paratus for this common battery switch- 


RINGING AND LISTENING Key. 


board. The accompanying illustrations 
show the common battery desk set and 
supervisory lamp jack with jewel, an 
operator’s cutout jack and plug, and a 
standard ringing and listening key. 
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Artificial Abrasives. 

The experiments in producing artificial 
abrasives that have been in progress dur- 
ing the last fifteen years have met with 
success, and there are now three artificial 
abrasives on the market—carborundum, 
crushed steel and artificial corundum. 
Carborundum is produced by the Car- 
horundum Company at Niagara Falls, 
and in 1901 the total production of car- 
borundum was 3,838,175 pounds, valued 
at from eight to ten cents per pound, as 
compared with 2,401,000 pounds in 1900. 
Carborundum is now used to a certain ex- 
tent as a general abrasive. Crushed steel 
is used in the stone-cutting trade, particu- 
larly by the marble and granite cutters. 
The production of crushed steel by the 
Pittsburg Crushed Steel Company in 
1901, amounted to 690,000 pounds, 
being 10,000 pounds less than the pro- 
duction of 1900. A new industry has 
been started in the manufacture of arti- 
ficial corundum. The Norton Emery 
Wheel Company has erected a plant at 
Niagara Falls for the manufacture of 
artificial corundum, and already two or 
three carloads of the material have been 
manufactured and made into wheels, etc., 
which are reported as giving good satis- 
faction. 
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The Kellogg Three-Tenths-Inch 
Multiple Jack. 


In the accompanying illustration will 
be noticed the three-tenths-inch multiple 
jack made by the Kellogg Switchboard 
and Supply Company, Chicago, Ill. Some 
very interesting figures in connection with 
the installation of this jack were given, 
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resistance as most of the jacks on three- 
eighths-inch centres. This type of jack 
will be used in the 18,000-line switchboard 


now building for the Frontier Telephone 


Company, Buffalo, N. Y., and in the 
15,000-line board building for the Home 
Telephone Company, of Los Angeles, Cal. 
C 


Wall Telephone Sets. 


[n the accompanying illustrations are 
shown two of the types of wall telephone 
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New WALL TELEPHONE SET. 


sets made by the Lambert Schmidt Tele- 
phone Manufacturing Company, with of- 
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line capacity multiple swi 
ple switchboard fo 
Manhattan Railway Company, of fos 


New WALL TELEPHONE SET. 


York city. This board is built to stand 
the most severe service. Many of the in- 
struments will be located fully ten miles 
from the central, and practically all will 
be operated continuously. Six operators’ 
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BANK OF THREE-TENTHS INCH MULTIPLE JACKS. 


and a very complete description published 
in last week’s issue of this paper. This 
jack is known as a two-conductor jack, 
and is built of the best grade of hard rub- 
ber, brass and German silver. One spring 
in the jack and two contacts in the plug 
make this capable of being very substan- 
tially built, having as high an insulation 


fices at New York city and factory at 
Weehawken, N. J. This company has re- 
cently taken up large exchange work, and 
is now manufacturing multiple switch- 
boards of any capacity, using either lamp 
signals or electric self-restoring line- 
drops. One of the most notable equip- 
ments which has been secured is the 500- 


positions have been provided. The outfit 
is of the straight common battery multiple 
type, and is claimed to be of very excellent 
construction. This company manufac- 
tures a complete line of telephones for 
every purpose, including exchange equip- 
ments and intercommunicating systems 
for offices and residences. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Some Interesting Railway Station 
Equipment. 

The Hudson Valley Railway Company 
is a consolidation of the Stillwater and 
Mechanicsville, Greenwich and Schuyler- 
ville, Glens Falls, Sandy Hill & Fort 
Edward and Warren County railroads 
and the Saratoga Traction Company. 
The company has now in operation over 
100 miles of electric road running north 
from Albany and Troy to Saratoga, Lake 
George and the Adirondacks. At the 
present time power for operating the road 
is derived from several independent power 
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APPARATUS. 


there will be installed a 250-kilowatt 
rotary converter operating direct current 
to alternating current with raising trane- 
formers. Power will be transmitted by a 
three-phase, 11,000-volt transmission line 
to Caldwell where lowering transformers 
and a second 250-kilowatt rotary con- 
verter operating alternating current to 
direct current will be installed to supple- 
ment the power of the Caldwell direct- 
current generating plant. 

At the company’s power station in 
Saratoga there is to be installed a 400- 
horse-power engine and 250-kilowatt, 
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paratus now in use and in course of in- 


stallation will be displaced by eight 300- 
kilowatt, 600-volt direct-current rotary 


converters. 
All of the electrical apparatus for the 
temporary installations and aleo for the 


permanent equipment of substations is to 


be built and furnished by the Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa. 

<-> 
A Convention Souvenir. 


The illustration herewith shows the 
group of gentlemen who attended the 
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GROUP OF ATTENDANTS AT NATIONAL ELECTRIC LiGHT ASSOCIATION CONVENTION, HELD IN CINCINNATI, OHIO, May 19, 20, 21. 


stations located at Stillwater, Saratoga, 
Middle Falls, Glens Falls and Caldwell. 
Ultimately, power for operating the entire 
system will be developed on the Hudson 
River, near Waterford. 

For the operation of the road until the 
Hudson River power station is completed 
a somewhat unusual and interesting 
method will be used. The company has 
increased the capacity of the direct-current 
power station at Glens Falls by installing 
a 250-kilowatt, direct-current engine-type 
generator and has increased the capacity 
of the Caldwell station by installing a 
270-kilowatt, direct-current belted gen- 
erator. In the power station at Glens Falls 


2,200-volt belted alternating-current gen- 
erator with raising transformers. From 
this power station power will be trans- 
mitted by a three-phase, 11,000-volt trans- 
mission line to a substation at Round 
Lake where lowering transformers and a 
250-kilowatt rotary converter operating 
alternating current to direct current are 
to be installed. This substation will sup- 
ply power to the recently completed Sara- 
toga division of the system connecting 
the main line at Mechanicsville with the 
Saratoga-Balston line at Balston Spa. 
After the alternating-current generating 
plant is installed next year on the Hudson 
River, the generating and subetation ap- 


recent convention of the National Elec- 
tric Light Association, when they visited 
the works of the Bullock Electric Manu- 
facturing Company at Norwood during 
the meeting. This party was taken from 
Cincinnati to Norwood on a special train 
as the guests of the Bullock company 
and were entertained by the company dur- 
ing the afternoon. We reproduce the 
group as it contains the likeness of many 


representative electricians and those con- 
nected with the manufacturing side of the 
electrical industry. On the extreme right 
is Mr. F. G. Bolles, manager of the For- 
eign and Advance Department for the 
Bullock company, who was in charge for 
his company. 
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Interesting Wire Experiments for 
Sound-Carrying Capacity. 
During the past week a most artistic 
little brochure has been issued by the 
makers of “Phono-Electric” wire, the 
Bridgeport Brass Company, of Bridge- 


port, Ct., which contains consider- 
able data of an original nature 
bearing on experiments conducted 


under the auspices of the manufacturer 
of this product, covering the sound-carry- 
ing capacity of line wires for telephone 
and telegraph use. This interesting 
and highly instructive booklet has been 
compiled from reports cf an investigation 
by Drs. Louis Bell and Leonard Paget, 
on the properties of this wire, and is en- 
titled “Several Good Reasons Why ‘Phono- 
Electric’? Wire Makes the Best Working 
Line for Telephony and Telegraphy.” A 
thoroughly scientific and masterly re- 
search is accomplished, and the phenom- 
ena of electric currents in telephone and 
telegraph service are comprehensively and 
graphically described. The proper rela- 
tions existent between 2 conductor and its 
efficiency, with regard to the different 
ranges of service which it is called upon 
to carry,are treated in a simple and at the 
same time deeply technical manner. The 
phenomena of the reproduction of articu- 
late sounds and the opinions and con- 
clusions of the highest scientific authori- 
ties are carefully considered, and many 
interesting comparisons are drawn illus- 
trating the practicability of this wire for 
every condition of service. 
“Phono-Electric” wire has been pro- 
duced, after long experience with com- 
posite wire, with various bronzes, and 
with soft and hard-drawn copper, to meet 
the requirements of lines that must be 
kept in first-class operating condition 
twenty-four hours per day, and 365 days 
in the year. The aim of the manu- 
facturer has been to furnish a material 
that would combine the strength of iron 
with the operative qualities of copper, and 
would produce a line with a large factor 
of safety, a long line and perfect power 
of transmitting electrical signals. The 
claim is made by the manufacturer that 
“Phono-Electric” wire is twice as strong 
as soft-drawn copper, one and one-half 
times as strong as the best hard-drawn 
copper, and will stand long spans, ex- 
tremes of temperature and loads of snow 
and sleet with more than the reliability 
of steel. The following physical con- 
stants may be found in the interesting 
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8 128.5 = 1,075 82,700 1.595 
9 114.4 850 82.460 1.961 
10 101.9 685 83.810 2.472 
11 90.7 545 84,060 3.109 
12 80.81 420 83.100 3.932 
13 71.96 340) 83,390 4.957 
14 64.08 270 83,710 6.251 
15 57.07 220 85,210 7.86 
16 0. 82 180 85,500 9.81 


“Phono-Electric” wire has in a unique 
degree the valuable properties implied by 
toughness, and under the conditions under 
which ordinary copper wire would snap, 
due to kinking or other strains, “Phono- 
Electric” will bend and yield and save the 
integrity of the line. Under torsional 
tests it has demonstrated its ability to 
stand nearly three times as many complete 
turns in a given length as hard-drawn 
copper. 

Its elastic limit is said to be forty per 
cent greater than that of hard-drawn 
copper, being between seventy and eighty 
per cent of its tensile strength, hence 
under a heavy load of snow or sleet it will 
take no permanent set and sustain no 
injury from a strain that would bring 
hard-drawn copper down upon the 
ground. 

The physical and chemical uniformity 
of the elements entering the composition 
of this wire is such that it resists cor- 
rosion and has no galvanizing which may 
he affected, as in ordinary material. 

In trying to impart added strength to 
the body of a hard-drawn copper wire, 
the surface seems to be strained far beyond 
its elastic limit, so that the strongest part 
of the wire is not the surface shell, but a 
shell just within the surface. Outside 
of this, the fibres of the metal seem to 
have been over-strained and broken, so 
that the process of hard-drawing would 
appear to defeat itself, and leave the pro- 
duct of uncertain quality. Tables com- 
piled from electrochemical examinations 
of successive concentric shells of wire 
have shown the uncqual distribution of 
strains in the skin of hard-drawn wire. 
The resistance of a copper wire is raised 
from four to ten per cent by the process 
of hard-drawing, according to the size of 
the wire and the tensile strength desired. 
The relation of resistance to the operative 
properties of telephone and telegraph 
lines is often seriously misjudged. For 
clear signaling, the tensile conductivity 
of the line is of less importance than the 
proper balancing of inductance and 
capacity. A long-distance telephone line 
fails, not because the electrical waves are 
simply attenuated by the resistance of the 
circuit, but because they are distorted by 
improper variations of the other line con- 
stants. “Phono-Electric” wire transmits 
speech with remarkable clearness and 
sharpness. The claim is also made that 
this wire is of great value in rapid teleg- 
raphy, the signals being delivered with 
great sharpness, and not being distorted 
in any way in very long lines, — 
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A Series Long-Burning Arc Lamp. 

The Columbia Electric and Manufac- 
turing Company, of New York city, has 
made improvements which it claims are 
the outgrowth of long and careful study 
and experiment upon the problem of arc 
lamps, consisting essentially in a novel 
mechanical construction and in additional 
features which provide a perfect cutout, 
electrical balance and the control of the 
gases generated in the vacuum bulb. 
Great trouble has been experienced in the 
fact that the excessive accumulation of 
gas in the vacuum bulb will either force 
the carbon upward and cause the lamp to 
cut out or it will generate an excessive 
heat which deteriorates the bulb. 

This difficulty is met by the in- 
troduction of an automatic valve which 
will open when an excess of gas is 
generated and close when the pressure 
is lessened, thereby maintaining the same 
pressure of gas at all times. It is claimed 
that this lamp will burn 150 hours with 
one set of carbons. The cutout is ex- 
cecdingly simple and works entirely by 
gravity, and is sure of operation under 
most trying conditions. No dash-pot ad- 
juncts are used, and all connections are 
so arranged that any part may be removed 
with an ordinary screw-driver. The lamp 
will burn on any series are circuit without 
change of adjustment. 

Another feature of this lamp and one 
which the manufacturer is confident will 
make it especially desirable is that it 1s 
not necessary to trim the carbons of this 
lamp daily. This long-burning lamp re 
quires trimming only once in seven days, 
using one set of carbons. This lamp has 
been placed in operation by one of the 
leading railroads, and the company states 
that the present tests give an assurance 
of complete success. 

The company has just completed the 
erection of a large works at 316-322 Mar- 
ket street, Newark, N. J., for the manu- 


facture and exhibition of these lamps. 
Cr a 


Many years ago Lord Armstrong, the 
noted English scientist, secured some ex- 
tremely interesting photographs of the 
phenomena resulting from discharges of 
electricity over dust-plates. Entirely in 
ignorance of what had been done in the 
same general ficld, Mr. T. Burton Kin- 
raide, of Boston, has been for years con- 
ducting experiments in this field, by which 
he has carried investigation much further 
than Lord Armstrong. A paper in The 
Century for July, under the caption 
“Curious Electrical Forms,” will set forth, 
with illustrations, the character of the 
so-called positive and negative phases of 
electric energy. and of a third phase which 
has never before been revealed. They are 
the result of several years of experiment- 
ing on the part of Mr. Kinraide, and are 
the record of impressions made by minute 
clectrical discharges upon highly sensitive 
plates. The text is by Miss Anabel Parker. 
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COMMERCIAL NEWS 


DOMESTIC AND EXPORT 


New PoweER PLANT FOR KANSAS CITY— 
Within a very short time it is expected that 
the management of the Metropolitan Street 
Railway Company will begin work on a new 
power plant, which is expected to involve 
an expenditure of $2,000,000. It is an- 
nounced that the company has completed 
negotiations for nearly three acres of land, 
options having been secured upon this for 
all except two or three streets. As soon as 
the title is secured, the Metropolitan com- 
pany will start work. The buildings already 
upon the ground will be razed and the 
tract graded. The project contemplates 
building one of the finest electric plants in 
the West, from which power will be sent 
out to run all the car lines in Kansas City. 


Paciric Coast ELEcTRIC RAILWAy—The 
work of reconstructing the North Pacific 
Coast Railroad, the narrow-gauge line that 
runs from Sausalita to Cazadero, is about 
to be commenced, and the directors are fig- 
uring upon plans which have already been 
decided upon. The money to cover the 
greater part of the changes contemplated 
is now at the disposal of the directors of 
the road. The most prominent of the 
changes that will be made to the road will 
be to reconstruct that part of the line be- 
tween Sausalita and San Rafael and Mill 
Valley to an electric line. Spurs will be 
run from the main line into all the gulches 
in the range of hills which it crosses, where 
there are many suburban homes. In this 
way it is proposed to give the best possible 
transportation facilities to residents along 
the road. The changes will invoive an ex- 
penditure of some $750,000. 


A New TELEPHONE SYNDICATE—It has been 
announced that a syndicate will be formed 
to take $1,200,000 of common and preferred 
stock, the first at $25 per share, and the 
latter at $100 a share, of the United States 
Telephone Company. The United States 
Telephone Company is the long-distance tele- 
phone company operated in connection with 
the Federal Telephone Company. This com- 
pany is capitalized at $2,000,000. Under 
the present reorganization plan, it is pro- 
posed to retire the floating indebtedness of 
the company at once. It is said that the 
control of tne company under the new con- 
ditions will not be in any one city. Large 
biocks of stock will be sold in Toledo, 
Columbus, Akron, Dayton and other cities 
where the independent telephone companies 
are financially strong, and the new inter- 
ests feel very certain of a most successful 
campaign. 


A Bia Supway PLANNED—It is understood 
that a company headed by ex-Mayor Hemp- 
stead Washburn, William A. Alexander and 
S. S. Gregory, will ask the council of Chi- 
cago for permission to build a subway ex- 
tending to all parts of the city, and honey- 
combing the entire downtown district. An 
expenditure of between $40,000,000 and $50,- 
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000,000 is projected by the directors, who 
plan to turn tne tunnel over to the city at 
the end of fifteen years, their compensation 
during that period to be agreed upon later. 
The promoters declare that it will require 
about four years in building, and will mean 
an expenditure in the city of between 
25,000,000 and $8,000,000 per year, and will 
keep 6,000 or 7,000 men at work during 
that time. It is announced that every- 
thing in the way of capital up to $50,000,000 
has been secured and arranged, and thirty 
days after the ordinance has been passed 
and accepted work will begin. The project 
contemplates the use of the subway by trac- 
tion companies on all sides of the city, its 
use for all manner of electric wires, includ- 
ing the wires of the Chicago Telephone 
Company, and possibly, at a later day, of 
forcing the abandonment of the elevated 
route in the business district of the city, 
and the use of the subway by the elevated 
trains. The ordinance will ask permission 
to dig from curb to curb and to go to a depth 
of twenty-four feet. 


ARKANSAS VaLLEY—According to incorpo- 
ration papers filed with the Secretary of State 
at Denver, Col., the Arkansas Valley will 
have a network of electric railroad lines in 
the neighborhood of La Junta. The new com- 
pany is called the Otero Interurban Light, 
Power and Traction Company, and the in- 
corporators and directors are Charles F. 
Lacombe, of Denver; William B. Gobin, of 
Rocky Ford; Horace B. Dye and James W. 
Beaty, of Manzanola, and Francis M. Wie- 
land, of Fowler, Col. The company is capi- 
talized at $1,000,000. The main purpose of 
the new company stated in the papers is to 
construct a system of electric lines in Otero 
County, and the lines that are to be built 
are outlined as follows: One line through 
the county of Otero, east and west through 
the town of La Junta, and from La Junta 
south to the southern county line; also lines 
connecting the cities of Rock Ford, La Junta, 
Manzanola, Fowler, Ordway and Sugar City. 
Another line is to extend east from Rocky 
Ford through what is known as the Hol- 
brook district, and thence back to La Junta. 
The company proposes to operate these lines 
by means of electricity, and incidentally to 
furnish light and power to each of the towns 
through which the lines will pass. The 
main offices of the company will be at La 
Junta. Extensive electric power plants will 
be erected along the line. It is stated by 
the promoters that work on the new road 
will begin as soon as possible, and that it 
will be hurried to completion. There is 
plenty of capital behind the enterprise, it is 
stated. 

RAILWAY EXTENSIONS IN MeExico—The 
ability of Americans in railroad manage- 
ment is again demonstrated, writes Con- 
sul-General Philip C. Hanna, from Mon- 
terey, in the improved condition of several 
lines in Mexico since they have been taken 
over by American companies. The Mon- 
terey & Mexican Gulf Railroad, extend- 
ing from Monterey to Trevifio and from 
Monterey to Tampico, was built for an 
American company, but soon passed into 
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the hands of a Belgian corporation, under 
whose management the line deteriorated. 
Some time ago the Mexican Central, which 
is now an American property, purchased 
the Monterey & Gulf line. It is being 
put into first-class shape and exteuded from 
Monterey to Torreon, where connection will 
be made with the main line of the Central. 
It is also understood that the Central will 
shortly construct a direct line from Tam- 
pico to Mexico City, will complete the line 
which is now building from Tampico to 
the Pacific coast, and, it is believed, will 
also build a line from Monterey to some 
point on the Rio Grande, connecting there 
with some other system of roads. Several 
Surveys are being made, and there is evi- 
dence that this enterprise will shortly ex- 
tend its lines to many parts of the Repub- 
lic where there are no roads, thereby de- 
veloping rich parts cf this country which 
at present have no means of marketing 
their products. These extensions will not 
only benefit Mexico, but will strengthen the 
trade relations with the United States. Be 
sides controlling the lines referred to above, 
the Mexican Central extends from El Paso, 
Tex., to the City of Mexico, running beau- 
tiful American coaches and Pullman sleep- 
ing cars from Mexico City to nearly all the 
northern cities of the United States. 


TELEPHONE AND TELEGRAPH 


BUTLER, Pa.—The Speechley Telephone 
Company has been incorporated, and articles 
have been filed. The company will at once 
build a twenty-five-mile line through the 
Speechley oil field. 


OMAHA, NeB.—The South Omaha Inde- 
pendent Telephone Company, with a capital 
stock of $75,000, has been incorporated by 
the following: W. S. King, A. A. Wright, 
Thor Jorgeson, Frank Crawford and Thomas 
H. Healey. 


WILMINGTON, N. C.—The board of alder- 
men at 2 special meeting passed on its first 
reading the ordinance granting the privi- 
lege to the Southern Bel] Telephone and 
Telegraph Company to put its wires under- 
ground in downtown streets. 


Kansas City, Mo.—The Missouri & Kan- 
sas Telephone Company has taken out a 
permit for the erection of a new branch 
Office exchange. When completed, the 
structure will be occupied by the old offices. 
The building is to cost $10,000. ` 


Sioux City, Iowa—Articles of incorpora- 
tion for the Arlington Telephone Company, 
of Mowville, have been filed in the office of 
the county recorder. The company will 
have a capitalization of $5,000, and will 
build a telephone system to operate in Iowa. 


LARNED, Kan.—The old automatic tele- 
phone company has been replaced by a new 
Switchboard system. A new company, 
headed by Dr. A. A. Sharp, has been organ- 
ized and has just completed a fine two- 
story telephone exchange building. Work 
on the long-distance toll line is being pushed 
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as fast as possible and when connected up 
Larned will be able to talk with all towns 
east to Kansas City. 


Syracuse, N. Y.—The Central New York 
Telephone and Telegraph Company is re- 
building all of its toll lines, putting them 
on a copper metallic basis. The company 
has lines in nine counties, and 1,200 miles 
of line will be rebuilt. Twenty thousand 
new poles are on the line now. 


THE FRONTIER TELEPHONE COMPANY, at 
Buffalo, N. Y., is rapidly constructing its 
new exchange on Ellicott street, and hopes 
to be in operation in the comparatively near 
future. It is said that the company has 
secured about 1,800 subscribers, and that it 
purposes to begin operation with at least 
3,500. 


LORAIN, OHIO—The Black River Telephone 
Company will increase its capital stock 
from $50,000 to $100,000, and will spend 
$70,000 in the reconstruction of its plant. 
A central energy system will be put in 
operation, which will have a capacity of 
nearly 4,000 telephones, besides other im- 
provements, it being planned to erect a 
new building for the exchanges. 


WaBasH, IND.—All the stock of the Co- 
operative Telephone Company at La Fon- 
taine has been subscribed, and the new 
system is to be put in at once. The com- 
pany will make a special feature of farm- 
ers’ service, and over 100 telephones will 
be installed among the land owners in the 
vicinity. Connection is furnished by toll 
lines with all the towns within a radius of 
fifteen miles. 


NuTtey, N. J.—It has been reported that 
the New York & New Jersey Telephone Com- 
pany is about to install a complete system 
for Nutley, N. J. Poles have been erected, 
wires strung, and everything is now in shape 
but the installation and connection of the in- 
struments. It is proposed to connect the new 
Nutley system with that of Belleville, and 
have a substation at the latter place. From 
there, connection will be made with outside 
points through the Newark central station. 


ALBANY, N. Y.—The Commercial Pacific 
Cable Company has filed a certificate of in- 
crease of capital stock from $3,000,000 to 
$12,000,000. One-third of the cable to be 
laid between San Francisco and Honolulu 
is already manufactured. The company is 
now preparing to proceed with the con- 
struction of the remainder of the cable from 
Honolulu to Manila, a distance of about 
6,000 miles, and this increase of capital is 
in order to provide the cash necessary to 
complete the cable. 


CrepaR Rapips, Iowa—The Cedar Rapids 
& Marion Telephone Company has com- 
menced work on its project of putting in a 
conduit system in the business part of the 
city which is to include a fireproof build- 
ing, 80,000 duct feet of conduit in the busi- 
ness portion of the city, new poles and 
wires in the residence portion and a new 
central energy switchboard, with metallic 
circuit. The whole is to cost in the neigh- 
borhood of $125,000. The company is doing 
the work itself and the engineer in charge 
is Mr. H. J. Minhinnick, of Chicago. 
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ELECTRIC LIGHTING NEW INCORPORATIONS 


MARIETTA, Ga.—The Marietta electric 
light plant has been sold to the Marietta 
Electric Company and the new company 
will improve and enlarge the plant at once. 


CONNELLSVILLE, Pa.—The holdings of the 
Connellsville Electric Company have been 
sold to the West Penn Railway and Light 
Company. The price paid is said to be in 
the neighborhood of $150,000. The stock 
was held exclusively by local people. 


Hauirax, N. S.—A deal has been ratified 
here by which the Halifax Electric Tram 
Company has purchased the property and 
franchise of the People’s Heat and Light 
Company, thus centralizing in one corpora- 
tion the electric light and gas interests of 
the city. 


BEAVER, UTaH—Beaver is to have an elec- 
tric 1ighting system. The city council has 
granted a franchise to E. A. Hodges, of 
Beaver, who will commence work at once 
on a 600-light plant, having leased the 
water power of the Beaver Woolen Mills 
Company. 


GLEN Cove, L. I.—The Franklin Electric 
Illuminating Company is to increase its 
capital stock from $35,000 to $60,000. The 
plant of this company was recently doubled 
in capacity, but the continued growth of 
the summer colonies makes a further en- 
largement necessary, in order to supply 
adequate service. 


CHARLESTON, W. Va.—The Light, Fuel and 


Power Company, of West Virginia, with 
office at Sutton and works at Burnsville, has 
been incorporated with a capital stock of 
$2,500,000. The incorporators are: W. E. 
Haymond, E. B. Carlin, of Sutton; Charles 
E. Benwell and Reginald C. Bennett, Burns- 
ville, and Henry J. Roberts, New York. 


McKeesport, Pa.—The finance committee 
of the council has recommended the ex- 
penditure of $60,000 on a city light plant. 
The contract for furnishing the city with 
electric light expires next September, and 
it was proposed to have the city plant ready 
by that time, but owing to numerous de- 
lays this will be impossible. A bond issue 
will be necessary to build the light plant. 
City Controller R. A. Hitchens reported to 
the committee that only $40,000 was im- 
mediately available, but that $23,000 would 
be added to that amount after July 1 from 
the sinking fund. 


Burre, Mont.—Another company has 
been formed to supply Butte with electric 
light and power. It is composed of George 
Casey, J. K. Heslet and John F. Cowan. 
They have located 1,500 horse-power of the 
water of Race Track creek, about twenty- 
five miles from Butte, in a direct line. 
The water will be diverted from the main 
stream by means of a ditch and will be re- 
turned to the stream above any point where 
the water is now used for irrigation. The 
fall of the creek is 700 feet in three and 
one-half miles, which will be the length of 
the ditch to be constructed. It is expected 
to put in a general lighting and power plant 
for use in Butte. 


BuTtronwoop, Pa.— Jackson Telephone 
Company. $12,000. 


PoINT PLEASANT, N. J.—The Point Pleas- 
ant Traction Company. $200,000. 


CADONIA, OHIO—The C. D. Resler Electric 
Light and Power Company. $5,000. 


SHICKSHINNY, Pa.—The Lower Luzerne 
Telephone and Supply Company. $7,500. 


SPENCERVILLE, OHIO—-The Spencerville 
Telephone Company. Increased from $20,000 
to $40,000. 


NIAGARA FarLs, N. Y.—The Niagara Falls 
Power Company. Increased from $6,500,- 
000 to $9,500,000. 


Mapison, Wis.—The Amery Electric Com- 
pany. $7,500. Incorporators: George F. 
Griffin, L. Q. Olcott and George Heald. 


Wray, CoLt.—Wray Telephone Company. 
$3,000. Incorporators: Howard Klugh, T. B. 
Groves, L. R. Parker and others. 


New Lisson, N. J.—Farmers’ Telephone 
Company. $100,000. Incorporators: Henry 
M. Black, M. W. Hargrove and W. H. Reeves. 


LITCHFIELD, ILtL.—People’s Mutual Tele- 
phone Company. $5,000. Incorporators: 
G. W. Rainey, J. R. Haisley and S. D. Cana- 
day. , 


MADISON, Wis.—Dane County Rural Tele- 
phone Company. $10,000. Incorporators: 
J. C. Harper, H. C. Winter and H. J. Suther- 
land. 


New York, N. Y.—The State Electric Com- 
pany. $1,000. Directors: Sarah A. Miner, 
Henry L. Stamper and Jacob H. Lubin, 
New York. 


MILWAUKEE, Wis. — Arnold Magnetic 
Clutch Company. $100,000. Incorporators: 
Fordyce H. Bottum, Hugh Ryan and H. C. 
McDermott. 


CAMDEN, N. J.—American Electric Im- 
provement Company. $1,000,000 Incor- 
porators: H. Graham Bleakley, Edwin G. C. 
Bleakley and H. F. Stockwell. 


New York, N. Y.—National Telephone 
Company. $3,000,000. Incorporators: John 
H. Lewis, William E. Milne, New York city; 
James G. Gregg, Morristown, N. J. 


FRANKFORT, Ky.—The Paducah Street Rall- 
way Company. $300,000. Incorporators: 
A. L. Rich, Charles S. Maltby and Clarence 
Dallan, all of Louisville, Ky. 


PHILLIPsBuRG, N. J.—Easton & Washing- 
ton Traction Company. $100,000. Incor- 
porators: Thomas A. H. Hay, William O. 
Hay, Easton, Pa.; Robert M. Petty, Wash- 
ington, N. J. 


WAURIEKA, OKLA.—The Farmers and Mer- 
chants’ Telephone Company. $10,000. In- 
corporators: J. M. Bellamy, president; G. W. 
Davis, secretary; A. X. Campbell, treas- 
urer; C. B. Bellamy, vice-president and gen- 
eral manager. 


New York, N. Y.—Consolidated Fire 
Alarm Company. $2,500,000. Directors: 
Augustus D. Juilliard, Thomas R. Brown, 
Manhattan; Bernard M. Ewing, Wyckoff, 
N. J.; Thomas R. Were, Maplewood, N. J., 
and Leroy L. Chuin, Montclair, N. J. 
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ELECTRICAL SECURITIES PERSONAL MENTION ELECTRIC RAILWAYS 


As the heated season of summer pro- 
gresses, there is no doubt in the minds of 
professional speculators that conditions are 
looking decidedly bearish. However, unless 
there should be a material change in the 
situation, particularly as regards the agri- 
cultural outlook, the possibilities of the fall 
season are distinctly good, with the active 
probability of a bullish campaign. The 
coal strike outlook, and the prospect of its 
extending to the bituminous miners, has of 
course much to do with the lagging con- 
dition of affairs during the past week. The 
semi-annual payments of July, now about 
due, have also a discouraging effect, in that 
it means a tightening in the money mar- 
ket. The money market nas held about un- 
changed during the week, although a hard- 
ening tendency is evident in an increased 
demand for time funds. At the same time, 
it is impossible to escape the conclusion 
that rates will go higher before the end of 
the month. 


ELECTRICAL SECURITIES FOR WEEK ENDING 


JUNE 21. 

New York: Closing. 
Brooklyn Re ls csenced eh aienea 663% 
Con. GAB iteraa aa eaaa 220 
Gen. Ble ists ease sarana neS 306 
Kings Co. Elec.......esossss.ses 198 
Mån El cess veut iw eaiateae A 131 
Mets Sts RY ins vocacw wee dadta tees 150% 
N.Y. & N. Jc Tel COcsicccrisccra 174 
Westinghouse Mfg. Co............ 210% 


Brooklyn Rapid Transit has been reason- 
ably strong during the week. May was a 
good month, and the officials of the com- 
pany say that if June does as well, the two 
will help greatly to make a good annual 
Statement. The report of a week ago 
showed the gross receipts to be $44,000, an 
increase of $8,000 over the same week a 
year ago. 


Boston : Closing. 
Am. Telep. & Tel...............5. 176% 
Edison Blec......... ccc cece eee 275 
Mass. Elec. pf...........ccccceeas 98 
New England Tel...............6. 147 


Western Telephone & Telegraph... 10214 


Western Telephone and Telegraph com- 
mon has been selling at 3014, and the pre- 
ferred at 102%. The present advance is be- 
lieved to be a speculative movement dis- 
counting the declaration of a preferred 
stock dividend in August. The amount of 
this dividend has not been determined. 


Philadelphia: Closing. 
Elec. Co. of America............. T14 
Elec. Stor. Bat. c..........c 0c 0 ae 90 
Electric Stor. Bat. pf............ 90 
Philadelphia Elec................ 514 
Union Traction.................. 44 
United G. I. Co.... 2... cee ee eee 106 

Chicago : Closing 
Chicago Edison Light............. 179 
Chicago Telep................000: 170 
Metropolitan El. pf.............. 90 
National Carbon................. 22% 
National Carbon pf............... 95 
Union Traction................6. 17% 


Mr. WILLIAM Core, of the Sterling Elec- 
trical Manufacturing Company, Warren, 
Ohio, spent a few hours in New York dur- 
ing the past week. 

Mr. HENRY L. Suipry, treasurer of John 
A. Roebling’s Sons Company, of New York, 
is in London this week, combining business 
with the intention of taking in the corona- 
tion of King Edward. 

Mr. Cyrus O. BAKER, JR. the platinum re- 
finer and importer, returned last week from 
a month’s sojourn in Europe, devoted to 
business for the house of Baker & Company, 
of which he is the head. 


Mr. W. J. Puetrs, of the Phelps Company, 
Detroit, Mich., the well-known manufacturer 
of Hylo electric lamps, who was recently in 
New York city, is attending the convention 
at Philadelphia this week. 


Mr. JAMES ROWLAND BıigBBINS has resigned 
as assistant electrical engineer of the De- 
troit United Railway to accep. a position 
in the Westinghouse Companies’ publishing 
department, of Pittsburg and New York. 


Mr. JoHNn S. Speer, general manager of 
the Speer Carbon Company, St. Marys, Pa., 
spent two days in New York city during the 
past week. Mr. Speer speaks enthusijas- 
tically of the business outlook in that sec- 
tion of the country. 

Mr. G. F. GreEENWoop, 34 Empedrado 
street, Havana, Cuba, has been appointed 
agent for the sale of the chloride accumu- 
lator manufactured by the Electric Storage 
Battery Company, Philadelphia, Pa., in 
Cuba. All enquiries and business from this 
section should be forwarded to Mr. Green- 
wood. 

Mr. C. T. MALCOLMSON has been appointed 
superintendent of power of transmission at 
the World’s Fair, St. Louis, 1904, having 
held a somewhat similar position in the 
Department of Machinery and Electricity 
for the United States Commission at Paris, 
and superintendent of light and power at 
the Charleston Exposition. 


Mr. Ray D. LILLIBRIDGE, of New York city, 
in charge of the literary department of the 
Stanley Electric Manufacturing Company, 
assisted in planning and arranging for the 
visit of the American Institute of Electrical 
Engineers to Pittstield on Friday of last 
week, and much of the smoothness with 
which every detail was carried out should 
be credited to his experienced hand. The 
occasion was a delightful one throughout. 


OBITUARY NOTICE 


Mr. MorrenL MArean, the founder of the 
National Electrical Supply Company, of 
Washington, D. C., died in his fifty-ninth 
year on June 22, 1902. Mr. Marean was the 
vice-president of this company at the time 
of his death and was well known to the elec- 
trical fraternity. Mr. Marean was the mana- 
ger of the Western Union Telegraph Com- 
pany at Washington, D. C. He probably had 
formed, during the past quarter of a cen- 
tury, the acquaintance of more notable men 
who had held office at the nation’s capital 
than any one residing in that city. His pro- 
fessional duties brought him in contact with 
the leading men of the nation, from the 
presidents of the United States down. His 
death will be very widely mourned through- 
out the country. 


BRISTOL, Va.—The Bristol Belt Line Rail- 
way Company has petitioned the council of 
Bristol, Va., for a frenchise for the use of 
a number of streets on the Virginia side of 
the city, proposing to extend the Belt line 
tracks a considerable distance northward. 


Cuicaco, ILu.—The Chicago City Railway 
Company has taken out building permits 
for the erection of seven buildings, to cover 
in all seven and one-half acres, at the 
Vincennes road, to be used as machine shops 
and other appurtenances, to cost $224,000. 


LOGANSPORT, INp.—The Logansport, Roch- 
ester & Northern Traction Company, one 
of the McCulloch lines, has begun laying 
tracks in the city to the northern limits. 
According to the company’s franchise, it has 
until July 1 to complete the line, and it in- 
tends to have cars running by that time. 
A temporary power plant will be erected in 
Logansport. 


DAVENPORT, IowaA—At a meeting of the 
board of directors of the Davenport & 
Suburban Railway Company, it was decided 
to increase the capital stock of the com- 
pany from $500,000 to $1,500,000, in order 
to meet the demands of the large enter- 
prises they have on, and in the construc- 
tion and operation of street railways and 
interurban railways. 


KENOSHA, Wis.—The common council has 
granted a franchise to the Kenosha Electric 
Railway and Light Company to lay its tracks 
through the city. The company, which is 
part of the Chicago, Milwaukee & Kenosha 
Railway Company, has four-fifths of its 
tracks already laid, and the balance will 
probably be completed by July 1. The work 
of building a road from Kenosha to 
Waukegan, which will complete the Chi- 
cago-Milwaukee route, will also be pushed 
through, and cars will probably be running 
between the two cities by September 1. 


DULUTH, Minn.—During the summer, the 
Duluth-‘Superior Traction Company will 


spend $300,000 improving its tracks at. thea_-~-—. ~~ 


head of the Jakes, according to Presiden. 
C. G. Goodrich, and the improvements will 
include both sides of the bay. The old track 
vill be repaired and new rails laid in many 
places, and when the work is completed the 
system will have been very much extended. 
In West Superior the company has already, 
begun the work of putting down the new 
standard gauge double tracks to South 
superior. 


NEWARK, OHIOo—It has been announced 
that the Columbus, Buckeye, Lake & Newark 
Traction Company will purchase the 
Newark & Granville and the Newark City 
electric lines. It is understood that the 
parties associated with this company have 
a franchise from Granville to the Franklin 
County line for an electric road through 
Pataskala, and another franchise in rank- 
lin County. The construction of this road 
would shorten the run between Columbus 
and Newark about four miles. This road 
will tap a profitable part of the coal terri- 
tory, where at present there is no railway 


outlet. 
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INDUSTRIAL ITEMS 


THE ELECTRIC CONTROLLER AND SUPPLY 
Company, Cleveland, Ohio, has removed into 
its new factory, and is now most spaciously 
quartered. 


CuHicaco Fuse WIRE AND MANUFACTURING 
CoMPANY, 358 Dearborn street, Chicago, 
has sent to its patrons a unique brass 
paper-weight. 


THE PENNSYLVANIA ELECTRIC COMPANY, 
Marietta, Pa., is offering the “Crescent” 
fan motor apparatus. This company has 
designed a new type of desk fan motor. 


STANLEY & PatTTERSON, 93 Liberty street, 
New York, makers of the De Veau telephone 
apparatus, are offering special induce- 
ments to purchasers of sound-proof tele- 
phone booths. 


THE MAGNET WIRE Company, 141 Broad- 
way, New York city, reports that the sales 
of its product have very largely increased 
within the last few months, and it is in- 
creasing its facilities to meet this popular 
demand. 


THE BULLOCK ELECTRIC MANUFACTURING 
Company, Cincinnati, Ohio, is distributing 
a handsomely mounted photograph of the 
delegates to the convention of the National 
Electric Light Association, who visited its 
Gffices and factories at the time of the meet- 
ing. 


THE PEERLESS ELECTRIC COMPANY has been 
organized in Warren, Ohio, with a capital- 
ization of $500,000, for the purpose of manu- 
facturing dynamos and motors, meters and 
other electrical apparatus. The organizers 
of this company are well-known electrical 
men. 


E. H. FREEMAN CoMPANY, Rochester, 
N. Y., issues a changeable price list of elec- 
trical supplies. This company is the general 
sales agent for the Crescent Electrical 
Manufacturing Company, the Genesee Elec- 
tric Company and the Electric Porcelain 
Company. | 


oy <- ww awarded a contract 
amounting to 73,000 pounds of weather- 
proof copper by the Public Lighting Com- 
mission of Detroit, and the order is now 
being delivered. 


THE ELECTRIC Gas LIGHTING COMPANY, 
of Boston, Mass., and the Stuart-Howland 
Company, played the second game in the 
series of contests between the teams made 
up of employés of these two companies. 
The game resulted ın a victory for the team 
representing the former company. 


THE GORDON BATTERY CoMPANY, New York 
city, manufacturer of the well-known Gor- 
don cell, is making large sales of this bat- 
tery apparatus. The Gordon cell possesses 
distinctive features of design and construc- 
tion which make it peculiarly well adapted 
for service in its particular field. 


THe Govu_p STorace BATTERY COMPANY, 
in bulletin No. 1 for May, describes some 
isolated plants, notably that at Biltmore, 


the residence of Mr. George W. Vanderbilt 
in North Carolina. The pamphlet includes 
half-tone reproductions of interesting points, 
and also shows the wiring diagram of this 
fine battery plant. 


SMITH & HEMENWAY Company, New York 
city, announces that it has succeeded to the 
business of the Yankee Company, manu- 
facturer of the Yankee nail puller. This 
new succession includes contracts, patents, 
good will, machinery, tools and plants, and 
the new company has every facility for 
properly taking care of all the old and any 
hew patrons who may be interested. 


THE FALCON ELECTRIC MANUFACTURING 
Company, New York, announces that it has 
established offices at 15 Cortlandt street, and 
that it will carry in these offices a complete 
line of its standard switches, panel boards, 
flush receptacles, etc., etc. The company ad- 
vises that all further communications should 
be sent to that address instead of its fac- 
tory number as previously. 


THE MEAD CycLE Company, Chicago, Ill. 
announces that its business has gained from 
year to year until some 50,000 bicycles are 
sold through mail orders all over the world 
each year. This company keeps its factory 
running all winter, storing its wheels, and 
is ready in the spring and summer to 
promptly fill its orders. This company 
makes the claim that it can ship a wheel 
the same day the order is received, regard- 
less of the business in hand. 


THE CONSOLIDATED ENGINE-STOP COMPANY, 
New York city, is favoring its friends with 
a handsome souvenir catalogue descriptive 
of its system of automatic safety devices for 
use on steam andelectric motors. This booklet 
is well worthy of preservation. It is splen- 
didly printed, the letter press is very com- 
prehensive, and the half-tone work is of a 
very high order of merit. Numerous appli- 
cations of this system to different types of 
apparatus are splendidly set forth. 


THE Utica ELECTRIC LIGHT AND POWER 
“ OMPANY, Utica, N. Y., has discontinued its 

nstruction and supply department. The 

rmer manager of that department, Mr. 
«+s C. Balida, having taken the active man- 
agement of the B. & C. Electric Construction 
Company, a new company organized in 
March of this year, the officers of which are 
as follows: E. J. Brown, president; W. C. 
Ballda, vice-president; B. V. Butts, treas- 
urer, and F. B. Chapman, secretary. The 
company will execute general construction 
work and carry a line of electrical supplies. 


THE ELECTRIC APPLIANCE COMPANY, Chi- 
cago, Ill., is adopting an innovation in cata- 
logue distribution which will no doubt be 
very popular. This company has just issued 
a new general supply catalogue No. 16, and 
has in press a general telephone and sup- 
ply catalogue No. 17, and these are here- 
after to be issued annually. The price lists 
accompanying these catalogues are so ar- 


ranged that leaves may be inserted in place: 


of those which it is necessary to cancel. 
Customers will thus be supplied with cata- 
logues brought up to date from time to 


time, and with prices which are always 
correct. 
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LINDSLEY BROTHERS COMPANY announces 
its removal to Chicago from Menominee, 
Mich. The necessities of its growing business 
and the desire to avail itself of the central 
trading facilities offered by the western me- 
tropolis, has induced the Lindsley Brothers 
Ccmpany to remove its offices to 536 Tribune 
Building, Chicago. -While the main distrib- 
uting yards will, as heretofore, be at Me 
nominee, Mich., all business communica- 
tions should be addressed to the Chicago 
office. Attent:on is also called to the fact 
that in addition to offices at Menominee, 
Mich., and Portland, Ore., the firm has now 
representation also at Spokane, Wash. 


THE WESTINGHOUSE ELECTRIC AND MANU- 
FACTUBING COMPANY, Pittsburg, Pa., is 
equipping the Tomboy gold mines of Pan- 
dora, Col., throughout for electrical power 
distribution. The company has recently 
sold to the Riter-Conley Manufacturing 
Company, of Pittsburg, Pa., three 200-kilo- 
watt engine-type Westinghouse generators, 
which are to be direct-connected to Westing- 
house gas engines using natural gas. Al- 
ternating currents will be used for all work, 
including cranes; and a number of West- 
inghouse type F induction motors will be 
geared directly to straightening rous. ‘The 
Steubenville & Wheeling Traction Company 
has recently purchased two 500-kilowatt 
Westinghouse railway generators, to be 
used in the operation of an electric railroad 
running from Steubenville, Ohio, to Wheel- 
ing, W. Va., and also a line from Wellsburg 
to Wheeling. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, Pa., has issued, in its Bul- 
letin No. 72, an interesting pamphlet en- 
titled, ‘Residential Lighting and Power 
Plants.” This sets forth a number of in- 
stances where a battery plant is of inesti- 
mable value; and the pamphlet is further 
adorned by numerous fine half-tones. This 
company recently closed a contract with the 
Greenfield & Turners Falls Street Railway 
Company for the installation of a battery 
of 200 cells, having a capacity of 200 am- 
peres for one hour, with tanks sufficiently 
large to allow of forty per cent increase. 
This will be placed in the new car-houses at 
a distance of ten miles from the power- 
house, and will be used at this point to 
regulate the drop in voltage due to the 
heavy grade which occurs near this station. 


THE BAIRD MANUFACTURING Company, Chi- 
cago, Ill, has for some time past been 
engaged in developing a rapid service 
single-coin machine and also a rapid 
service meter for telephone lines, which 
promise to be completely successful. 
Feeling the need of an expert in switchboard 
and line conditions the Baird Manufactur- 
ing Company has been so fortunate as to 
secure the services of Mr. David S. Hulfish, 
who until June 1 was switchboard engineer 
of the Central Union Telephone Company. 
Mr. Hulfish assumed the office of secretary 
and electrical engineer of this company on 
June 1 and has already designed some 
great improvements for the new rapid serv- 
ice machines which ensure complete suc- 
cess. The new machine is almost ready for 
the market and will shortly be placed be- 
fore Bell telephone licensees. 
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